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(7) ABSTRACT

A method of manufacturing an organic light emitting diode
display includes forming a plurality of signal lines and a
plurality of TFTs on a substrate, forming a passivation layer
on the signal lines and the TFTs, forming a photosensitive
layer having a plurality of openings on the passivation layer,
etching the passivation layer using the photosensitive layer
as a mask, forming a first electrode by depositing and
etching a conductive layer on substantially the entire surface
including the photosensitive layer, forming a light emitting
member in portions of the openings, and forming a second
electrode on the light emitting member and the photosensi-
tive layer.
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ORGANIC LIGHT EMITTING DIODE DISPLAY
AND METHOD OF MANUFACTURING THE SAME

[0001] This application claims priority to Korean Patent
Application No. 10-2005-0102250 and Korean Patent Appli-
cation No. 10-2005-0102254, both filed on Oct. 28, 2005,
the contents of which in their entirety are herein incorpo-
rated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an organic light
emitting diode (“OLED”) display and a method of manu-
facturing the same.

[0004] (b) Description of the Related Art

[0005] Recently, thin and light-weight types of monitors
and television sets have grown in popularity. Cathode ray
tubes (“CRTs.”) have been increasingly replaced by liquid
crystal displays (“LCDs”).

[0006] However, since the LCD is a non-emissive display
device, a backlight is needed in the construction of most
LCD displays. Reflective LCDs may use ambient light in
order to display images, however they are not ideal for all
applications. In addition, LCDs have limitations in their
response speed and a viewing angle. Recently, as a display
capable of overcoming the aforementioned problems, an
organic light emitting diode (“OLED”) display has been
proposed.

[0007] An OLED display includes two electrodes and a
light emitting layer interposed therebetween. An electron
injected from the one electrode and a hole injected from the
other electrode are combined in the organic light emitting
layer to form an exciton, and the exciton discharges energy
to emit light.

[0008] Since the OLED display is a self-emissive display
device, a backlight is not needed. Therefore, the OLED
display has an advantage in power consumption and can be
manufactured as a thinner structure. In addition, the OLED
display has a faster response speed, wider viewing angle,
and higher contrast ratio than that of a comparable LCD.

[0009] An OLED display can be classified into a passive
matrix OLED display and an active matrix OLED display
according to its driving mode. Among these, an active
matrix OLED display, which uses thin film transistors
(“TFTs”) as a switching and driving device to drive each
individual pixel, has advantages in that high resolution, low
power consumption and a wide screen can be achieved.

[0010] An OLED display may further be classified into a
bottom emission type display, which emits light to an
outside through a bottom substrate, or a top emission type
display, which emits light to an outside through a common
electrode.

[0011] The active matrix OLED display primarily includes
the TFT, an organic light emitting member, and partition
walls for defining the organic light emitting members into
individual pixels.

(a) Field of the Invention

[0012] The partition walls protect the TFT, prevent a light
emitting material in a pixel from mixing with another light
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emitting material in an adjacent pixel, and prevent a short
circuit between an anode and a cathode.

[0013] However, since the partition walls are formed by a
photolithography process, the number of masks for the
process increases, thereby increasing manufacturing costs.

[0014] In addition, in order to improve the brightness of
the OLED display, a light-emission amount per each unit
pixel has to be increased, as opposed to the LCD where the
output of the single backlight unit can be increased.

[0015] 1In order to increase the amount of light emission,
amethod of increasing efficiency of a light-emitting material
and a method of increasing a current applied to the unit pixel
electrode have been proposed.

[0016] However, there is a limitation to the efficiency
obtainable from a light emitting material. In addition, there
is also a limit to the amount of current which can be applied
to the unit pixel electrode in order to maintain the lifetime
and efficiency of the OLED display and TFT.

BRIEF SUMMARY OF THE INVENTION

[0017] An aspect of the present invention is to provide an
organic light emitting diode display and method of manu-
facturing the same that is capable of reducing the number of
masks, thereby simplifying the manufacturing processes,
and at the same time increasing a light emitting amount per
unit pixel.

[0018] According to an exemplary embodiment of the
present invention, there is provided an organic light emitting
diode display including; a substrate, a first signal line formed
on the substrate, a second signal line intersecting the first
signal line, a plurality of thin film transistors (“TFTs”)
formed on the substrate and electrically connected to the first
and second signal lines, a passivation layer formed on the
TFTs, a photosensitive layer formed on the passivation layer
and having a first opening, a first electrode connected to one
of the TFTs and separated from the photosensitive layer, a
light emitting member formed on the first electrode and
defined by the photosensitive layer, and a second electrode
formed on the light emitting member.

[0019] The first electrode may have a smaller area than
that of the first opening.

[0020] A boundary of the first electrode may be disposed
in the first opening, while contacting the light emitting
member.

[0021] The first electrode may be disposed inside the first
opening and is separated from the photosensitive layer by
about 1 pm to about 5 um.

[0022] One of the TFTs and the first electrode may have
side contact.

[0023] The first electrode may contact the substrate.
[0024] At least a portion of the light emitting member may

overlap the TFTs.

[0025] The passivation layer may be removed from the
first opening.

[0026] Portions of the photosensitive layer surrounding
the first opening may be used as partition walls.
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[0027] The photosensitive layer may further include a
second opening, and a connecting member connecting a
plurality of TFTs may be formed in the second opening and
may be separated from the photosensitive layer.

[0028] The organic light emitting diode display may fur-
ther include a first insulating member on the connecting
member.

[0029] The passivation layer may be removed from the
second opening.

[0030]

[0031] The passivation layer and the photosensitive layer
may include a single-layered organic layer.

The connecting member may contact the substrate.

[0032] The organic layer may be made of a photo-curable
material.
[0033] The organic light emitting diode display may fur-

ther include a second insulating member formed in the first
opening and having a thickness which differs from that of
the first opening.

[0034] The second insulating member may include the
same material as that of the photosensitive layer.

[0035] The second insulating member may include at least
one of a concave and a convex portion.

[0036] According to another exemplary embodiment of
the present invention, there is provided an organic light
emitting diode display including; a substrate, a first signal
line formed on the substrate, a second signal line intersecting
the first signal line, a plurality of TFTs formed on the
substrate and are electrically connected to the first and
second signal lines, an insulating layer formed on the TFTs
and having a first portion and a second portion which is
thinner than the first portion, the second portion having at
least one of a concave portion and a convex portion, a first
electrode formed on the insulating layer, a light emitting
member formed on the first electrode; and a second elec-
trode formed on the light emitting member.

[0037] The insulating layer may have a third portion
which is thinner than the first portion, and the third portion
may be formed on an end portion of at least one of the first
and second signal lines.

[0038] The first portion of the insulating layer may have
an opening, and a connecting member may be formed in the
opening and a connecting member is formed therein,
wherein the connecting member may be separated from the
insulating layer and connects a plurality of the TFTs.

[0039] According to an exemplary embodiment of the
present invention, there is provided a method of manufac-
turing an organic light emitting diode display including;
forming a plurality of signal lines and a plurality of TFTs on
a substrate, forming a passivation layer on the signal lines
and the TFTs, forming a photosensitive layer having a
plurality of openings on the passivation layer, etching the
passivation layer using the photosensitive layer as a mask,
forming a first electrode by depositing a conductive layer on
substantially the entire surface including the photosensitive
layer and etching the conductive layer to form the first
electrode, forming a light emitting member in portions of the
openings, and forming a second electrode on the light
emitting member and the photosensitive layer.

May 3, 2007

[0040] In the etching of the passivation layer, portions of
the TFTs may be exposed.

[0041] The method further may include forming an insu-
lating member in the portions of the openings after the
formation of the first electrode.

[0042] A shadow mask may be used in the formation of the
insulating member.

[0043] In the formation of the first electrode, the first
electrode may be formed to be spaced apart from the
photosensitive layer.

[0044] The method may further include curing the photo-
sensitive layer after the etching of the passivation layer.

[0045] In the formation of the passivation layer and the
formation of the photosensitive layer, the passivation layer
and the photosensitive layer may be formed by depositing a
single-layered organic layer.

[0046] In the etching the passivation layer, portions of the
photosensitive layer may be subject to a slit process devel-

oping.

[0047] In the formation of the photosensitive layer, the
photosensitive layer may be patterned to have a first portion
and a second portion which is thinner than the first portion,
the second portion having at least one of a concave portion
and a convex portion.

[0048] A slit mask may be used in the formation of the
photosensitive layer.

[0049] The formation of the photosensitive layer may
further include forming a third portion in which the photo-
sensitive layer is removed, and the method of manufacturing
an organic light emitting diode display may further include
forming an insulating member in the third portion after the
formation of the first electrode.

[0050] According to another exemplary embodiment of
the present invention, there is provided a method of manu-
facturing an organic light emitting diode display including;
forming a plurality of signal lines and a plurality of TFTs on
a substrate, forming an organic insulating layer on the signal
lines and the TFTs, forming openings which expose portions
of the TFTs by removing portions of the organic insulating
layer, forming a first electrode by depositing a conductive
layer on substantially the entire surface including the
organic insulating layer and etching the conductive layer to
form the first electrode, forming a light emitting member on
portions of the openings, and forming a second electrode on
the light emitting member and the organic insulating layer.

[0051] The method may further include forming an insu-
lating member in the portions of the openings after the
formation the first electrode.

[0052] A shadow mask may be used in the formation of the
insulating member.

[0053] In the formation of the first electrode, the first
electrode may be formed be apart from the organic insulat-
ing layer.

[0054] According to another exemplary embodiment of
the present invention, there is provided an organic light
emitting diode display including; a substrate, a first signal
line formed on the substrate, a second signal line intersecting
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the first signal line, a plurality of TFTs formed on the
substrate and electrically connected to the first and second
signal lines, a passivation layer formed on the TFTs, parti-
tion walls formed on the passivation layer and having a first
opening, a first electrode contacting at least one portion of
the substrate in the first opening, a light emitting member
formed on the first electrode and defined by the partition
walls, and a second electrode formed on the light emitting
member.

[0055] The first electrode may have an area which is
smaller than that of the first opening.

[0056] The first electrode may be inside the first opening
and may be separated by about 1 um to about 5 um.

[0057] One of the TFTs and the first electrode may have
side contact.

[0058] The passivation layer may be removed from the
first opening.
[0059] The partition walls may have a second opening,

and a connecting member may be formed in the second
opening and the light emitting diode display further includes
a connecting member formed in the second opening which
contacts the substrate and connects a plurality of the TFTs.

[0060] The organic light emitting diode display may fur-
ther include an insulating member on the connecting mem-
ber.

[0061] According to another aspect of the present inven-
tion, there is provided an organic light emitting diode
display including; a substrate, a first signal line formed on
the substrate, a second signal line intersecting the first signal
line, a switching TFT formed on the substrate and connected
to the first and second signal lines, a driving TFT connected
to the switching TFT, a driving voltage line connected to the
driving TFT, a passivation layer formed on the entire surface
of the substrate, a photosensitive layer formed on the pas-
sivation layer and having a first opening, a first electrode
connected to the driving TFT and separated from the pho-
tosensitive layer, a light emitting member formed on the first
electrode and defined by the photosensitive layer, and a
second electrode formed on the light emitting layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0062] The above and other aspects, features and advan-
tages of the present invention will become more apparent by
describing exemplary embodiments thereof in further detail
with reference to the attached drawings, in which:

[0063] FIG. 1 is an equivalent circuit diagram of an
exemplary embodiment of an organic light emitting diode
(“OLED”) display according to the present invention;

[0064] FIG. 2 is a top plan layout view of an exemplary
embodiment of a pixel in an OLED display according to the
present invention;

[0065] FIG. 3 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line II-1II of
FIG. 2;

[0066] FIGS. 4, 6, 8, 10, 12, and 14 are top plan views
showing an exemplary embodiment of a method of manu-
facturing the exemplary embodiment of an OLED display
shown in FIGS. 2 and 3 according to the present invention;
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[0067] FIG. 5 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line V-V of
FIG. 4

[0068] FIG. 7 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line VII-VII of
FIG. 6;

[0069] FIG. 9 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line IX-IX of
FIG. 8;

[0070] FIG. 11 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XI-XI of
FIG. 10;

[0071] FIG. 13 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XI1I-XTII
of FIG. 12;

[0072] FIG. 15 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XV-XV of
FIG. 14;

[0073] FIG. 16 is a top plan layout view of another
exemplary embodiment of a pixel in an OLED display
according to the present invention;

[0074] FIG. 17 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XVII-
XVII of FIG. 16;

[0075] FIGS. 18, 20, 22, 24, 26, and 28 are top plan views
showing an exemplary embodiment of a method of manu-
facturing the exemplary embodiment of an OLED display
shown in FIGS. 16 and 17 according to the present inven-
tion;

[0076] FIG. 19 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XIX-XIX
of FIG. 18;

[0077] FIG. 21 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XXI-XXI
of FIG. 20;

[0078] FIG. 23 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XXIII-
XXIIT of FIG. 22;

[0079] FIG. 25 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XXV-
XXV of FIG. 24,

[0080] FIG. 27 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XXVII-
XXVII of FIG. 26;

[0081] FIG. 29 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XXIX-
XXIX of FIG. 28;

[0082] FIG. 30A is a schematic view showing an exem-
plary embodiment of a pixel electrode of which a surface is
flat;

[0083] FIG. 30B is a schematic view showing an exem-
plary embodiment of a pixel electrode of which a surface
thereof has an embossed structure,

[0084] FIG. 30C is a cross-sectional view of the exem-
plary embodiment of a pixel electrode taken along line A-A
of FIG. 30B;
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[0085] FIG. 30D is a schematic view showing an exem-
plary embodiment of a pixel electrode of which a surface
thereof has a rippled structure; and

[0086] FIG. 30E is a cross-sectional view of the exem-
plary embodiment of a pixel electrode taken along line B-B
of FIG. 30D.

DETAILED DESCRIPTION OF THE
INVENTION

[0087] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.

[0088] It will be understood that when an element is
referred to as being “on” another element, it can be directly
on the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

[0089] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections
should not be limited by these terms. These terms are only
used to distinguish one element, component, region, layer or
section from another region, layer or section. Thus, a first
element, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teachings
of the present invention.

[0090] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises”
and/or “comprising,” or “includes? and/or “including” when
used in this specification, specify the presence of stated
features, regions, integers, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of one or more other features, regions, integers, steps,
operations, elements, components, and/or groups thereof.

[0091] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another elements as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned
over, elements described as being on the “lower” side of
other elements would then be oriented on “upper” sides of
the other elements. The exemplary term “lower”, can there-
fore, encompasses both an orientation of “lower” and
“upper,” depending of the particular orientation of the figure.

May 3, 2007

Similarly, if the device in one of the figures is turned over,
elements described as “below” or “beneath” other elements
would then be oriented “above” the other elements. The
exemplary terms “below” or “beneath” can, therefore,
encompass both an orientation of above and below.

[0092] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this invention belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and the present disclosure, and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0093] Embodiments of the present invention are
described herein with reference to cross section illustrations
that are schematic illustrations of idealized embodiments of
the present invention. As such, variations from the shapes of
the illustrations as a result, for example, of manufacturing
techniques and/or tolerances, are to be expected. Thus,
embodiments of the present invention should not be con-
strued as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated
in the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are
not intended to limit the scope of the present invention.

[0094] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.

[0095] First, an organic light emitting diode (“OLED”)
display according to an exemplary embodiment of the
present invention will be described with reference to FIG. 1.

[0096] FIG. 1 is an equivalent circuit diagram of an
exemplary embodiment of the OLED display according to
the present invention;

[0097] Referring to FIG. 1, the exemplary embodiment of
an OLED display includes a plurality of signal lines 121,
171 and 172 and a plurality of pixels connected to the lines
and arrayed substantially in a matrix.

[0098] The signal lines include a plurality of gate lines 121
for transmitting gate signals or scan signals, a plurality of
data lines 171 for transmitting data signals, and a plurality
of driving voltage lines 172 for transmitting driving volt-
ages.

[0099] The gate lines 121 mainly extend in a row direction
and are substantially parallel to each other, and the data lines
171 and the driving voltage lines 172 mainly extend in a
column direction and are substantially parallel to each other.

[0100] Each of the pixels includes a switching transistor
Qs, a driving transistor Qd, a storage capacitor Cst, and the
organic light emitting diode (“OLED”) LD.

[0101] The switching transistor Qs includes a control
terminal, an input terminal, and an output terminal. The
control terminal is connected to the gate line 121, the input
terminal is connected to the data line 171, and the output
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terminal is connected to the driving transistor Qd and a first
side of the storage capacitor Cst.

[0102] The switching transistor Qs transmits the data
signals applied to the data line 171 to the driving transistor
Qd in response to the scan signals applied to the gate line
121.

[0103] The driving transistor Qd also includes a control
terminal, an input terminal, and an output terminal. The
control terminal is connected to the switching transistor Qs
and the first side of the storage capacitor Cst, the input
terminal is connected to the driving voltage line 172 and a
second side of the storage capacitor Cst, and the output
terminal is connected to the OLED LD.

[0104] The driving transistor Qd outputs an output current
1LD, the magnitude of which changes according to a voltage
applied between the control terminal and the output terminal
thereof.

[0105] The capacitor Cst is connected between the control
terminal and the input terminal of the driving transistor Qd
and is also connected to the driving voltage line 172.

[0106] The capacitor Cst charges the data signals applied
to the control terminal of the driving transistor Qd and
sustains the signals even when the switching transistor Qs is
turned off.

[0107] The OLED LD includes an anode connected to the
output terminal of the driving transistor Qd and a cathode
connected to a common voltage Vss.

[0108] The OLED LD emits light with different intensities
according to the magnitude of the output current ILD of the
driving transistor Qd. A plurality of OLEDs LD may be
arranged together so that an image can be displayed.

[0109] According to one exemplary embodiment, the
switching transistor Qs and the driving transistor Qd may be
n-channel field effect transistors (“FETs”).

[0110] Alternative exemplary embodiments include con-
figurations where at least one of the switching transistor Qs
and the driving transistor Qd may be a p-channel field effect
transistor.

[0111] Although not herein described, variations in the
connections between the transistors Qs and Qd, the capacitor
Cst, and the OLED LD are within the scope of the present
invention.

[0112] Now, a detailed structure of the OLED display
shown in FIG. 1 is described in detail with reference to
FIGS. 1, 2, and 3.

[0113] FIG. 2 is a top plan view of an exemplary embodi-
ment of a pixel in the OLED display according to the present
invention, and FIG. 3 is a cross-sectional view of the
exemplary embodiment of an OLED display taken along
line ITI-IIT of FIG. 2.

[0114] A plurality of gate conductors including a plurality
of the gate lines 121 which include a plurality of first control
electrodes 1244 and a plurality of second control electrodes
124b are formed on a insulating substrate 110 made of
transparent glass, plastic, or other similar substances.

[0115] The gate lines 121 mainly extend in a transverse
direction to transmit the gate signals.
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[0116] Each of the gate lines 121 includes an end portion
129 having a large area to connect to an external driving
circuit (not shown) or other layers. The first control elec-
trode 124a extends in an upward direction extending from
the gate line 121.

[0117] Alternative exemplary embodiments include con-
figurations where a gate driving circuit (now shown) for
generating the gate signals is integrated with the substrate
110. In such an exemplary embodiment, the gate line 121
may extend to directly connect to the gate driving circuit.

[0118] The second control electrode 1245 is separated
from the gate line 121 and includes a storage electrode 127.
An exemplary embodiment of the storage electrode is
formed by extending a portion of the control electrode 1245
downward, turning to the right, and then extending it
upward.

[0119] Exemplary embodiments of the gate conductors
121 and 12456 are made of an aluminum-containing metal
such as aluminum (Al) and an aluminum alloy, a silver-
containing metal such as silver (Ag) and a silver alloy, a
copper-containing metal such as copper (Cu) and copper
alloy, a molybdenum-containing metal such as molybdenum
(Mo) and a molybdenum alloy, chromium (Cr), tantalum
(Ta), titanium (Ti), or other similar substance.

[0120] However, alternative exemplary embodiments
include configurations where the gate lines 121 and 124b
have a multi-layered structure including two conductive
layers (not shown) having different physical properties from
each other.

[0121] The lateral sides of the gate conductors 121 and
124b are inclined relative to a surface of the substrate 110,
and exemplary embodiments of the inclination angle may be
in a range of about 30° to about 80°.

[0122] A gate insulating layer 140 made of a silicon nitride
(“SiNx™), a silicon oxide (“SiOx”), or other similar sub-
stance is formed on the gate conductors 121 and 1245.

[0123] A plurality of first semiconductors 154a and a
plurality of second semiconductors 1545, which are made of
a hydrogenated amorphous silicon (abbreviated to a-Si) or a
polysilicon, are formed on a gate insulating layer 140.

[0124] The first semiconductor 154a is disposed on the
first control electrode 124a, and the second semiconductor
1545 is disposed on the second control electrode 1245.

[0125] A plurality pairs of first ohmic contacts 163a and
165a and a plurality pairs of second chmic contacts 1635
and 1656 are formed on the first and second semiconductors
1544 and 1545, respectively.

[0126] The ohmic contacts 163a, 1635, 165a, and 1655
are island-shaped and are made of a silicide or an n+
hydrogenated amorphous silicon or other similar substances
which are highly doped with n-type impurities such as a
phosphorus (P) or other similar substances.

[0127] A plurality of data conductors including a plurality
of the data lines 171, a plurality of the driving voltage lines
172, and a plurality of first and second output electrodes
175a and 175b are formed on the ohmic contacts 163a,
1635, 1654, and 1655 and the gate insulating layer 140.
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[0128] The data lines 171 extend in a longitudinal direc-
tion to intersect the gate lines 121 and transmit the data
signals.

[0129] Each of the data lines 171 includes an input elec-
trode 173a extending toward the first control electrode 124a
and an end portion 179 having a large area to connect to an
external driving circuit (not shown) or other layers.

[0130] In an exemplary embodiment where a data driving
circuit (not shown) for generating the data signals is inte-
grated with the substrate 110, the data lines 171 may extend
to directly connect to the data driving circuit.

[0131] The driving voltage lines 172 extend in a longitu-
dinal direction, substantially parallel to the data lines 171, to
intersect the gate lines 121 and transmit the driving voltages.

[0132] Each of the driving voltage lines 172 includes a
second input electrode 1735 extending toward the second
control electrode 124b.

[0133] The driving voltage line 172 overlaps with the
storage electrode 127.

[0134] The first and second output electrodes 175a and
175b are separated from each other, and are also separated
from the data lines 171 and the driving voltage lines 172,
respectively.

[0135] Each pair of the first input electrode 173a and the
first output electrode 175a are disposed opposite each other
with respect to the first control electrode 1244, and each pair
of the second input electrodes 1735 and the second output
electrodes 175b are disposed opposite each other with
respect to a second control electrode 1244.

[0136] Exemplary embodiments of the data conductors
171, 172, 175a, and 1755 are made of aluminum (Al),
molybdenum (Mo), chromium (Cr), or a refractory metal
such as tantalum (Ta) and titanium (Ti). Alternative exem-
plary embodiments include configurations where the data
conductors 171, 172, 175a, and 1756 may have a multi-
layered structure which is constructed with a refractory
metal layer (not shown) and a low resistance conductive
layer (not shown).

[0137] The lateral sides of the data conductors 171, 172,
175a, and 1755 may be inclined relative to the surface of the
substrate 110, and the inclination angle may be in a range of
about 30° to about 80°, similar to those of the gate conduc-
tors 121 and 1245.

[0138] A passivation layer 180 is formed on the data
conductors 171, 172, 175a, and 1754, the exposed portions
of the semiconductors 154a and 1545, the exposed portions
of the ohmic contacts 163a, 1635, 1652 and 1655, and the
gate insulating layer 140.

[0139] The passivation layer 180 is made of an inorganic
material or an organic material or the like. Exemplary
embodiments of the inorganic material are silicon nitride
(“SiNx”) and silicon oxide (“SiOx”), and an exemplary
embodiment of the organic material is polyacryl.

[0140] Alternative exemplary embodiments include the
configuration where the passivation layer 180 includes a
double-layered structure of an inorganic layer and an organic
layer.
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[0141] A plurality of contact holes 182 which expose the
end portions 179 of the data lines 171 are formed in the
passivation layer 180, and a plurality of contact holes 181
which expose the end portions 129 of the gate lines 121 are
formed in the passivation layer 180 and the gate insulating
layer 140.

[0142] In addition, a contact hole 185 which exposes the
second output electrode 1755 is formed in the passivation
layer 180, and a contact hole 1854 which simultaneously
exposes a lateral side of the first output electrode 175a, a
lateral side of the second control electrode 1245, and the
substrate disposed therebetween is formed in the passivation
layer 180 and the gate insulating layer 140.

[0143] A photosensitive layer 361 is formed on the pas-
sivation layer 180.

[0144] The photosensitive layer 361 has an opening 365
which exposes the contact hole 1855 and the second output
electrode 1756, an opening 367 which simultaneously
exposes the contact hole 1854, the second control electrode
1245, and the first output electrode 1754, and openings 368
and 369 that expose the end portion 129 of the gate line 121
and the end portion 179 of the data line 171.

[0145] A portion of the photosensitive layer 361 surround-
ing the opening 365 is used as a partition wall to be
described further below.

[0146] The portions of the photosensitive layer 361 dis-
posed on the end portion 129 of the gate line 121 and the end
portion 179 of the data lines 171 are thinner than other
portions to allow for an easier connection to an external
circuit (not shown).

[0147] The photosensitive layer 361 may be made of an
organic material having thermal resistance and liquid resis-
tance. Exemplary embodiments of the organic material
include an acryl resin and a polyimide resin or other similar
substance. Exemplary embodiments of the inorganic mate-
rial include a silicon oxide (“SiOx™) and a titanium oxide
(“TiOx”) or other similar substances. Alternative exemplary
embodiments include configurations where the photosensi-
tive layer 361 may have more than two layers.

[0148] In addition, the photosensitive layer 361 may be
made of a photosensitive material containing a black pig-
ment. In this case, the photosensitive layer 361 serves as a
light-blocking member.

[0149] The photosensitive layer 361 may be used as a
mask to form the contact holes 181, 182, 1854, and 1854 in
the passivation layer 180 and the gate insulating layer 140.

[0150] In the exemplary embodiment where the passiva-
tion layer 180 is made of the organic material, the passiva-
tion layer 180 and the photosensitive layer 361 may be
formed to constitute a single-layered photosensitive organic
insulating layer.

[0151] The photosensitive organic insulating layer com-
prising the passivation layer 180 and the photosensitive
layer 361 includes a photo-curable material and is disposed
in the same manner as if it had been disposed as two separate
layers as discussed above.

[0152] A plurality of pixel electrodes 191 are formed in
the opening 365 which is defined by the photosensitive layer
3ol.
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[0153] The pixel electrode 191 contacts the second output
electrode 1755 and the substrate 110.

[0154] The second electrode 1755 and the pixel electrode
191 have side contact. Portions of the gate insulating layer
140 disposed under the pixel electrode 191 are removed, so
that the pixel electrode 191 and the substrate 110 directly
contact each other.

[0155] As described above, since portions of the gate
insulating layer 140 disposed under the pixel electrode 191
are removed, light transmissivity for a bottom emission type
display is increased.

[0156] The pixel electrode 191 is separated by a prede-
termined distance from the boundary of the opening 365. For
example, the distance may be about 1 um to about 5 um.

[0157] As a result, an end portion of the pixel electrode
191 is exposed through the opening 365.

[0158] A plurality of connecting members 85 are formed
in the opening 367 which is defined by a gap in the
photosensitive layer 361.

[0159] The connecting member 85 is connected to the
second control electrode 1246 and the first output electrode
175a through the contact hole 185a.

[0160] In this case, the second control electrode 1245 and
one side of the connecting member 85 have side contact, and
the first output electrode 175a and the other side of the
connecting member 85 have side contact.

[0161] Inaddition, the connecting member 85 contacts the
substrate 110 between the second control electrode 1245 and
the first output electrode 175a.

[0162] The connecting member 85 is separated by a pre-
determined distance from the boundary of the opening 367.
For example, the distance may be about 1 pm to about 5 um.

[0163] As a result, an end portion of the connecting
member 85 is exposed through the opening 367.

[0164] Contact assistants 81 and 82 are formed in the
openings 368 and 369 which are defined by gaps in the
photosensitive layer 361.

[0165] The contact assistants 81 and 82 are connected to
the end portions 129 and 179 of the gate and data lines 121
and 171 through the contact holes 181 and 182, respectively.
Therefore, the contact assistants 81 and 82 have a function
of enhancing adhesiveness of the end portions 129 and 179
of the gate and data lines 121 and 171 to the external devices
and protecting the end portions 129 and 179.

[0166] Exemplary embodiments of the pixel electrode
191, the connecting member 85, and the contact assistants
81 and 82 may be made of a transparent conductor such as
indium tin oxide (“ITO”) and indium zinc oxide (“1Z0”) or
other similar substances. In a top emission type of display,
the pixel electrode 191, the connecting member 85, and the
contact assistants 81 and 82 may be made of an opaque
conductor such as aluminum (Al) and an aluminum alloy,
gold (Au), platinum (Pt), nickel (Ni), copper (Cu), and
tungsten (W), which all have high work functions.

[0167] An insulating member 40 is formed on the con-
necting member 85.
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[0168] The insulating member 40 may be made of a
silicon nitride (“SiNx”) or a silicon oxide (“SiOx”) and may
entirely cover the connecting member 85 for the protection
thereof.

[0169] An organic light emitting member 370 is formed in
the opening 365 defined by the gap in the photosensitive
layer 361.

[0170] The organic light emitting member 370 includes an
emitting layer (not shown) for emitting light, and may have
a multi-layered structure including an auxiliary layer (not
shown) for enhancing a light emitting efficiency of the
emitting layer.

[0171] The emitting layer may be made of an organic
material, which emits light of one of primary colors such as
red, green, and blue. The emitting layer may include a
polyfluorene derivative, a (poly)paraphenylenevinylene
derivative, a polyphenylene derivative, a polyfluorene
derivative, a polyvinylcarbazole derivative, a polythiophene
derivative, or a polymer thereof doped with a perylene-based
pigment, a cumarine-based pigment, a rhodamine-based
pigment, rubrene, perylene, 9,10-diphenylanthracene, tet-
raphenylbutadiene, Nile red, coumarin, quinacridone.

[0172] A color OLED display displays a desired image by
a spatial combination of the primary colors emitted from the
emitting layer.

[0173] Exemplary embodiments of the auxiliary layers
include an electron transport layer (not shown) and a hole
transport layer (not shown) which balance electrons and
holes, and an electron injecting layer (not shown) and an
hole injecting layer (not shown) which enhance injection of
the electrons and the holes. The auxiliary layers may include
one or more layers selected from the aforementioned layers.

[0174] Thehole transport layer and the hole injection layer
may be made of a material having a work function which is
between the work functions of the pixel electrode 191 and
the emitting layer. The electron transport layer and the
electron injection layer may be made of a material having a
work function which is between the work functions of a
common electrode 270 and the emitting layer.

[0175] Exemplary embodiments of the hole transport layer
or the hole injection layer may be made of poly(3.4-
ethylenedioxythiophene)-polystyrenesulfonate  (“PEDOT-
:PSS”) or other similar substances.

[0176] The common electrode 270 is formed on the entire
surface comprising the organic light emitting member 370
and the insulating member 40.

[0177] The common electrode 270 and the pixel electrode
191 supply current to the organic light emitting member 370.

[0178] The insulating member 40 insulates the connecting
member 85 from the common electrode 270.

[0179] The common electrode 270 may be made of an
opaque conductive material which has good electron injec-
tion characteristics and does not influence the organic mate-
rial. Exemplary embodiments of the common electrode 270
may be made of an aluminum-based metal, barium (Ba), or
other similar substances.

[0180] In addition, in the top emission type display, the
common electrode 270 may be made of a transparent or a
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translucent conductive material. Exemplary embodiments of
the common electrode 270 may be a single-layered structure
including indium tin oxide (“ITO”), indium zinc oxide
(“IZ0”), aluminum (Al), and silver (Ag) having a thickness
of about 50 to 100 A, or other similar substances. Alternative
exemplary embodiments include configurations where the
common electrode 270 may be a multi-layered structure
including Ca—Ag, LiF—Al, Ca—Ba, Ca—Ag—ITO, or
other similar substances.

[0181] In the OLED display, the first control electrode
1244 connected to the gate line 121, the first input electrode
173a connected to the data line 171, and the first output
electrode 175a together with the first semiconductor 1544
constitute the switching thin film transistor (switching TFT)
Qs, and the channel thereof is formed in the first semicon-
ductor 154a between the first input electrode 173a and the
first output electrode 175a.

[0182] The second control electrode 1245 connected to the
first output electrode 1754, the second input electrode 1735
connected to the driving voltage line 172, and the second
output electrode 1755 connected to the pixel electrode 171
together with the second semiconductor 1545 constitute the
driving thin film transistor (driving TFT) Qd, and the
channel thereof'is formed in the second semiconductor 1545
between the second input electrode 1735 and the second
output electrode 1755.

[0183] In the present exemplary embodiment, a single
switching TFT and a single driving TFT are employed.
However, alternative exemplary embodiments include con-
figurations where at least one TFT and a plurality of wire
lines for driving the TFTs may be further included. Accord-
ingly, even when the OLED and the driving transistor Qd are
driven for long periods of time, deterioration in the perfor-
mance of the OLED and the driving transistor Qd may be
prevented, reduced or compensated for, so that a lifetime of
the OLED display is prevented from being shortened. The
additional TFT and the wire can compensate for the changes
of the threshold voltage depending on time. Thus, depending
on the time, deterioration of the driving transistor Qd and the
OLED can be prevented.

[0184] The pixel electrode 191, the organic light emitting
member 370, and the common electrode 270 constitute the
OLED LD. The pixel electrode 191 may serve as the anode,
and the common electrode 270 may serve as the cathode in
the top emission type display. On the contrary, in the bottom
emission type display the pixel electrode 191 may serve as
the cathode, and the common electrode 270 may serve as the
anode.

[0185] The storage electrode 127 and the driving voltage
line 172 overlapping each other constitute the storage
capacitor Cst.

[0186] In the exemplary embodiment where the semicon-
ductors 154a and 154b are made of a polysilicon, the
semiconductors 154a and 1544 include an intrinsic region
(not shown) facing the control electrodes 124 and 1245 and
an extrinsic region disposed at both sides of the intrinsic
region.

[0187] In such an exemplary embodiment the extrinsic
region is electrically connected to the input electrode 173a
and 1735 and the output electrodes 175a and 1750, and the
ohmic contacts 163a, 1635, 1654, and 165b may be omitted.
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[0188] In another exemplary embodiment, the control
electrodes 1244 and 1245 may be disposed on the semicon-
ductors 154a and 1545. In this exemplary embodiment, the
gate insulating layer 140 is also disposed between the
semiconductors 154a and 1545 and the control electrodes
124 and 1245.

[0189] The data conductors 171, 172, 1734, 1735, 1756
and 1755 are disposed on the gate insulating layer 140 and
are electrically connected to the semiconductors 154a and
1545 through contact holes (not shown) formed in the gate
insulating layer 140.

[0190] In yet another exemplary embodiment, the data
conductors 171, 172, 173a, 173b, 175a and 175b may be
disposed under the semiconductors 154a and 1545 to be
electrically connected to the semiconductors 154a and 154b
disposed thereon.

[0191] Now, a method of manufacturing the OLED dis-
play shown in FIGS. 2 and 3 will be described in detail with
reference to FIGS. 4 to 15.

[0192] FIGS. 4, 6, 8, 10, 12, and 14 are top plan views
showing an exemplary embodiment of a method of manu-
facturing the exemplary embodiment of an OLED display
shown in FIGS. 2 and 3 according to the present invention,
FIG. 5 is a cross-sectional view of the exemplary embodi-
ment of an OLED display taken along line V-V of FIG. 4,
FIG. 7 is a cross-sectional view of the exemplary embodi-
ment of an OLED display taken along line VII-VII of FIG.
6, FIG. 9 is a cross-sectional view of the exemplary embodi-
ment of an OLED display taken along line IX-IX of FIG. 8,
FIG. 11 is a cross-sectional view of the exemplary embodi-
ment of an OLED display taken along line XI-XI of FIG. 10,
FIG. 13 is a cross-sectional view of the exemplary embodi-
ment of an OLED display taken along line XIII-X1II of FIG.
12, and FIG. 15 is a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XV-XV of
FIG. 14.

[0193] Referring to FIGS. 4 and 5, a plurality of gate
conductors are formed on a substrate 110. The plurality of
gate conductors include a plurality of gate lines 121 which
include first control electrodes 124a and end portions 129,
and a plurality of second control electrodes 1245 which
include storage electrodes 127.

[0194] Next, referring to FIGS. 6 and 7, a gate insulating
layer 140, an intrinsic a-Si layer, and an extrinsic a-Si layer
are sequentially deposited on the gate conductor and the
substrate, and the extrinsic a-Si layer and the intrinsic a-Si
layer are patterned by a lithography and etching process to
form a plurality of extrinsic semiconductors 164a and 1645
and a plurality of first and second semiconductors 154a and
154b.

[0195] Next, although not shown in FIGS. 6 and 7, data
conductors are formed. The data conductors include a plu-
rality of data lines 171 which include first input electrodes
173a and end portions 179, driving voltage lines 172 which
include second input electrodes 173a, and a plurality of first
and second output electrodes 1754 and 175b.

[0196] Next, referring to FIGS. 8 and 9, when exposed
portions of the extrinsic semiconductors 164a and 1645
which are not covered with the data conductors 171, 172,
175a, and 1755 are removed, chmic contacts 163a, 1654,
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163b, and 1655 are formed, and portions of the first and
second semiconductors 154a and 1545 which are disposed
under the extrinsic semiconductors 164a and 1645 are
exposed.

[0197] Next, referring to FIGS. 10 and 11, a passivation
layer 180 is deposited on the entire surface of the substrate
110. In one exemplary embodiment the passivation layer
180 is deposited by a chemical vapor deposition (“CVD”)
process or another similar process.

[0198] Next, a photosensitive organic layer is coated on
the passivation layer 180 by using a spin coating process or
another similar process, and a photosensitive layer 361 is
formed to have openings 365, 367, 368, and 369 by per-
forming exposing and developing processes on the photo-
sensitive organic layer.

[0199] Here, the photosensitive layer 361 located on the
end portions 129 and 179 of the gate line 121 and the data
line 171, respectively, are formed to be thin by performing
a slit process.

[0200] Next, referring to FIGS. 12 and 13, a plurality of
contact holes 181, 182, 185a, and 185h are formed by
etching the passivation layer 180 and the gate insulating
layer 140 by using the photosensitive layer 361 as a mask.

[0201] Here, the photosensitive layer 361 is cured, so that
portions thereof are used as partition walls.

[0202] As described above, in the present exemplary
embodiment, after the passivation layer 180 is formed, the
photosensitive layer 361 used as the partition walls is
formed to pattern the passivation layer 180 by using the
photosensitive layer 361 as the mask. As a result, the
photolithography process to form the contact holes 181, 182,
1854, and 1856 in the passivation layer 180 may be omitted,
thereby reducing the number of masks required in the
manufacture of the display and simplifying the manufactur-
ing processes.

[0203] In the present exemplary embodiment, the passi-
vation layer 180 and the photosensitive layer 361 are formed
in separate processes. However, in an alternative exemplary
embodiment where the passivation layer 180 is made of an
organic material, the passivation layer 180 and the photo-
sensitive layer 361 may be formed to constitute a single-
layered photosensitive organic insulating layer.

[0204] In such an alternative exemplary embodiment, the
photosensitive organic insulating layer is coated on the data
conductors 171, 172, 175a, and 1754, the exposed portions
of the semiconductors 154a and 1545, and the gate insulat-
ing layer 140. Then, the openings 365, 367, 368, and 369 are
formed in the photosensitive organic layer by performing the
exposing and developing processes at one time.

[0205] Therefore, depositing and etching processes on the
passivation layer 180 may be omitted, so that it is possible
to simplify the manufacturing processes.

[0206] Next, after indium tin oxide (“ITO”) is deposited
on the photosensitive layer 361 and the substrate 110 and is
patterned, a plurality of pixel electrodes 191, a plurality of
connecting members 85, and a plurality of contact assistants
81 and 82 are formed.

[0207] Next, a shadow mask (not shown) having a prede-
termined opening portion is placed above the substrate 110,
and an insulating material such as a silicon nitride (“SiNx")
or the like is deposited.
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[0208] Here, the opening portion of the shadow mask is
placed above the opening 367 which exposes the connecting
member 85, so that an insulating member 40 may be formed
only on the opening 367.

[0209] Next, referring to FIGS. 14 and 15, a light emitting
member 370 including a hole transport layer (now shown)
and an emitting layer (now shown) are formed in the
opening 365.

[0210] The light emitting member 370 may be formed by
a solution process such as an inkjet printing process or a
deposition. The present exemplary embodiment uses the
inkjet printing process. In the inkjet printing process, an ink
is dropped into the opening 365 by moving an inkjet head
(not shown) across the display. In this case, after each layer
is formed, a drying process is performed.

[0211] As described above, the boundary of the opening
365 which defines the light emitting member 370 is formed
beyond the pixel electrode 191. Therefore, in the case where
the light emitting member 370 is formed by using the inkjet
printing process, the light emitting member 370 fluidly fills
the boundaries of the opening 365. The light emitting
member 370 can thus be formed to be uniformly adhesive to
the pixel electrode 191. Accordingly, it is possible to
increase light emitting efficiency because the light emitting
member 370 makes contact throughout the pixel electrode.

[0212] Next, referring to FIGS. 2 and 3, a common elec-
trode 270 1s formed on the photosensitive layer 361 and the
light emitting member 370.

[0213] As described above, the photosensitive layer 361
used as the partition walls serves as the mask to etch the
lower layers thereof, so that it is possible to reduce the
number of masks and to simplify the manufacturing pro-
cesses.

[0214] Inaddition, the passivation layer 180 is not formed
under the pixel electrode 191, so that it is possible to
increase light transmissivity in a bottom emission type
display by preventing the passivation layer 180 from absorb-
ing, scattering or reflecting the light from the light emitting
member 370.

[0215] Now, a structure of another exemplary embodiment
of an OLED display according to the present invention will
be described in detail with reference to FIGS. 1, 16, and 17.

[0216] Like reference numerals denote like elements, and
descriptions of previously-described components are omit-
ted.

[0217] FIG. 16 is a top plan layout view of another
exemplary embodiment of an OLED display according to
the present invention, and FIG. 17 is a cross-sectional view
of the exemplary embodiment of an OLED display taken
along line XVII-XVII of FIG. 16.

[0218] A plurality of gate conductors including a plurality
of second control electrodes 1245 and a plurality of gate
lines 121 having first control electrodes 124 are formed on
an insulating layer 110.

[0219] A gate insulating layer 140 made of a silicon nitride
(“SiNx”) or a silicon oxide (“SiOx”) or another similar
substance is formed on the gate conductors 121 and 1245.
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[0220] A plurality of first and second semiconductors 154a
and 154b, which are made of hydrogenated amorphous
silicon (a-Si) or polysilicon, are formed on the gate insulat-
ing layer 140.

[0221] The first semiconductor 154a is disposed on the
first control electrode 124a, and the second semiconductor
1545 is disposed on the second control electrode 1245.

[0222] Aplurality of pairs of first ohmic contacts 163a and
165a and a plurality of pairs of second ohmic contacts 1635
and 1655 are formed on the first and second semiconductors
154a and 1545, respectively.

[0223] A plurality of data conductors including a plurality
of the data lines 171, a plurality of the driving voltage lines
172, and a plurality of first and second output electrodes
175a and 1756 are formed on the ohmic contacts 163a,
163b, 1654, and 1655 and the gate insulating layer 140

[0224] A passivation layer 180 is formed on the data
conductors 171, 172, 175a, and 1755, exposed portions of
the semiconductors 154a and 1545, exposed portions of the
ohmic contacts 163a, 1635, 165a and 1656 and the gate
insulating layer 140.

[0225] A plurality of contact holes 182 and 18556 which
expose an end portion 179 of the data line 171 and the
second output electrode 1755 are formed on the passivation
layer 180.

[0226] In addition, a contact hole 181 which exposes an
end portion 129 of the gate line 121 and a contact hole 1854
which simultaneously exposes the first output electrode
175a and the second control electrode 1245 are formed in
the passivation layer 180 and the gate insulating layer 140.

[0227] An insulating layer 360 is formed on the passiva-
tion layer 180. The insulating layer 360 includes a first
portion 361 and second and third portions 362 and 363,
respectively, which are both thinner than the first portion
361.

[0228] The first portion 361 includes partition walls for
defining a light emitting material therein, and has an opening
367 which simultaneously exposes the second control elec-
trode 1245 and the first output electrode 175a.

[0229] The second portion 362 is surrounded by the first
portion 361 and is thinner than the first portion 361. The
surface of the second portion 362 has an uneven shape in
which concave and convex portions are alternately arrayed.

[0230] In addition, the contact hole 1855 is exposed
between the first and second portions 361 and 362, and the
second output electrode 1754 is exposed therethrough.

[0231] The third portion 363 has openings 368 and 369
which expose the end portions 129 and 179 of the gate line
and data line 121 and 171, respectively. The third portion
363 is thinner than the first portion 361 to easily connect to
an external circuit.

[0232] The insulating layer 360 may be made of a pho-
tosensitive organic insulating material having thermal and
solvent resistance. Exemplary embodiments of such a pho-
tosensitive organic insulating material include an acrylic
resin and a polyimide resin or other similar substances.
Exemplary embodiments of the insulating layer 360 may
also include an inorganic material such as a silicon oxide
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(“SiOx”) and a titanium oxide (“TiOx) or other similar
substances. Alternative exemplary embodiments also
include configurations where the insulating layer 360 may
be constructed with two or more layers.

[0233] In addition, the insulating layer 360 may be made
of a photosensitive material containing a black pigment. In
this case, the insulating layer 360 serves as a light-blocking
member.

[0234] The first, second, and third portions 361, 362, and
363 of the insulating layer 360 may serve as a photosensitive
layer to be used as a mask to form the contact holes 181, 182,
185a, and 1855 in the passivation layer 180 and the gate
insulating layer 140 disposed under the insulating layer 360.

[0235] A plurality of pixel electrodes 191 are formed on
the second portion 362 of the insulating layer 360.

[0236] The pixel electrodes 191 are connected to the
second output electrode 1755 through the contact hole 1855,
and a surface of the pixel electrode has a shape embossed on
the insulating layer 360 to match the concave-convex shape
of the second portion 362.

[0237] As described above, in a case where the pixel
electrodes 191 have the embossed shape, a surface area
thereof increases. Therefore, an emission area also increases.

[0238] Accordingly, as compared with a flat structure, the
embossed structure has a larger emission area in terms of the
same aperture ratio.

[0239] For further explanation, examples are provided
with reference to FIGS. 30A to 30E.

[0240] FIG. 30A is a schematic view showing an exem-
plary embodiment of a pixel electrode of which a surface is
flat, FIG. 30B is a schematic view showing an exemplary
embodiment of a pixel electrode of which the surface has an
embossed structure, FIG. 30C is a cross-sectional view of
the exemplary embodiment of a pixel electrode taken along
line A-A of FIG. 30B, FIG. 30D is a schematic view showing
an exemplary embodiment of a pixel electrode of which the
surface has a rippled structure, and FIG. 30E is a cross-
sectional view of the exemplary embodiment of a pixel
electrode taken along line B-B of FIG. 30D.

[0241] 1In FIGS. 30A to 30D, P denotes a unit pixel and L
denotes an emission region of the unit pixel.

[0242] Here, the unit pixel has an area of a*b, and the
emission region has an area of c*d. Hereinafter, for the
convenience of calculation, the lengths a, b, ¢, and d are
assumed to be 100, 300, 60, and 200, respectively. However,
these lengths are not meant to limit the present invention but
are provided to clarify the principle of increased contact area
between the pixel electrode 191 and the organic light emit-
ting member 370.

[0243] Referring to FIG. 30A, the surface of the unit pixel
191 is flat. For example, one unit pixel has an area of
100%300=30,000, and the emission region of the unit pixel
has an area of 60%200=12,000. For a flat surface, the
emission area has the same surface area as that of the
emission region, and a ratio of surface area of the emission
region to the surface area of the unit pixel is 12,000/30,
000=40%.
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[0244] On the other hand, referring to FIG. 30B, the
surface of the unit pixel 191 has the embossed structure. For
example, a radius of the embossed hemisphere formed in the
emission region L is assumed to be 10, and 30 individual
hemispheres are formed within the emission region L.

[0245] In this case, the surface area (2nr?) of the hemi-
sphere of the embossed ball is 200, so that a total surface
area of the emission region L is 30*(400-10%m+200m)=12,
000+3,000m.

[0246] Therefore, the emission area increases by about
3,000z compared to that in the flat structure, so that the ratio
of the emission region to the pixel increases up to (12,000+
3,0007)/30,000~71%.

[0247] Similarly, referring to FIG. 30D, the surface of the
unit pixel 191 has a rippled structure. For example, in the
rippled structure, upward and downward half cylinders with
radiuses of 5 are alternately arrayed. In this case, the
circumference (rtr) of the half cylinder is 5m, and 6 half
cylinders can be formed, so that a total surface area of the
rippled structure is 6*5*200=6,000.

[0248] Therefore, the ratio of the emission region to the
pixel is 6,0005/30,000~62.8%.

[0249] The previous explanation is for a better understand-
ing of the principles involved, the embossed and rippled
structures are exemplified but they do not limit the present
invention as various uneven structures which are capable of
increasing the surface area may be employed to obtain the
same results.

[0250] As described above, the embossed structure of the
pixel electrode 191 has a large emission surface area as
compared with a flat structure in terms of the same aperture
ratio.

[0251] Referring again to FIGS. 16 and 17, a plurality of
connecting members 85 are formed in the openings 367 of
the first portions 361.

[0252] The connecting members 85 are connected to the
second control electrode 1245 and the first output electrode
175a through the contact hole 185a.

[0253] In this exemplary embodiment the second control
electrode 1245 and one side of the connecting member 85
have side contact, and the first output electrode 175« and the
other side of the connecting member 85 have side contact.

[0254] In addition, the connecting member 85 contacts the
substrate 110 between the second control electrode 1245 and
the first output electrode 175a.

[0255] The connecting member 85 is separated by a pre-
determined distance from the boundary of the opening 367.
For example, the distance may be about 1 to 5 pm.

[0256] As a result, an end portion of the connecting
member 85 is exposed through the opening 367.

[0257] Contact assistants 81 and 82 are formed in the
openings 368 and 369 of the third portion 363.

[0258] The pixel electrode 191, the connecting member
85, and the contact assistants 81 and 82 may be made of a
transparent conductor such as ITO and IZ0 or another
similar substance. In a top emission type display, the pixel
electrode 191, the connecting member 85, and the contact
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assistants 81 and 82 may be made of an opaque conductor
such as aluminum (Al) and an aluminum alloy, gold (Au),
platinum (Pt), nickel (Ni), copper (Cu), and tungsten (W),
which have high work functions.

[0259] An insulating member 40 is formed on the con-
necting member 85.

[0260] The insulating member 40 may be made of a
silicon nitride (“SiNx™) or a silicon oxide (“SiOx™) and to
entirely cover the connecting member 85 for the protection
thereof.

[0261] An organic light emitting member 370 is formed on
the pixel electrode 191.

[0262] The organic light emitting member 370 includes an
emitting layer (not shown) for emitting light, and may have
a multi-layered structure including an auxiliary layer (not
shown) for enhancing light emitting efficiency of the emit-
ting layer.

[0263] The common electrode 270 is formed on the entire
surface covering the organic light emitting member 370 and
the insulating member 40.

[0264] The common electrode 270 and the pixel electrode
191 supply current to the organic light emitting member 370.

[0265] The insulating member 40 insulates the connecting
member 85 from the common electrode 270.

[0266] Now, a method of manufacturing the OLED dis-
play shown in FIGS. 16 and 18 will be described in detail
with reference to FIGS. 18 to 29.

[0267] FIGS. 18,20, 22, 24, 26, and 28 are top plan views
showing steps of an exemplary embodiment of a method of
manufacturing the exemplary OLED display shown in
FIGS. 16 and 17 according to the present invention. FIG. 19
is a cross-sectional view of the exemplary embodiment of an
OLED display taken along line XIX-XIX of FIG. 18. FIG.
21 is a cross-sectional view of the exemplary embodiment of
an OLED display taken along line XXI-XXI of FIG. 20.
FIG. 23 is a cross-sectional view of the exemplary embodi-
ment of an OLED display taken along line XXITI-XXIII of
FIG. 22. FIG. 25 1s a cross-sectional view of the exemplary
embodiment of an OLED display taken along line XXV-
XXV of FIG. 24. FIG. 27 is a cross-sectional view of the
exemplary embodiment of an OLED display taken along
line XXVII-XXVII of FIG. 26. FIG. 29 is a cross-sectional
view of the exemplary embodiment of an OLED display
taken along line XXIX-XXIX of FIG. 28.

[0268] Referring to FIGS. 18 and 19, gate conductors are
formed on a substrate 110. The gate conductors include a
plurality of gate lines 121, which further include first control
electrodes 124¢ and end portions 129, and a plurality of
second control electrodes 1245, which further include stor-
age electrodes 127.

[0269] Next, referring to FIGS. 20 and 21, a gate insulat-
ing layer 140, an intrinsic a-Si layer, and an extrinsic a-Si
layer are sequentially deposited on the gate conductor and
the substrate, and the extrinsic a-Si layer and the intrinsic
a-Si layer are patterned by lithography and etching to form
a plurality of extrinsic semiconductors 164a and 1645 and a
plurality of first and second semiconductors 154a and 1544.
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[0270] Next, data conductors which include a plurality of
data lines including first input electrodes 173a and end
portions 179, driving voltage lines 172 including second
input electrodes 173a, and a plurality of first and second
output electrodes 175a and 1756 are formed on the gate
insulating layer 140 and extrinsic semiconductors 164a and
164b.

[0271] Next, referring to FIGS. 22 and 23, exposed por-
tions of the extrinsic semiconductors 164a and 1645 which
are not covered with the data conductors 171, 172, 175a and
175b are removed, so that ohmic contacts 163a, 1654, 1635,
and 1655 are formed, and portions of the first and second
conductors 154a and 1545 which are disposed under the
extrinsic semiconductors 164a and 1645 are exposed.

[0272] Next, referring to FIGS. 24 and 25, a passivation
layer 180 is deposited on the entire surface of substrate 110
by using a chemical vapor deposition process or the like.

[0273] Next, a photosensitive organic solution is coated on
the passivation layer 180 by using a spin coating process or
the like, and a photosensitive layer 360 including first,
second, and third portions 361, 362, and 363 is formed.

[0274] Here, the first, second, and third portions 361, 362,
and 363 are formed by one mask. The mask has a lattice
shape to form a concave-convex shape in the second portion
362, and has a slit structure to form the thin third portion
363.

[0275] Next, referring to FIGS. 26 and 27, the passivation
layer 180 and the gate insulating layer 140 are etched using

the photosensitive layer 360 as the mask to form a plurality
of contact holes 181, 182, 1854, and 1855.

[0276]

[0277] As described above, in this exemplary embodi-
ment, after the passivation layer 180 is formed, the photo-
sensitive layer 360 is formed, and the passivation layer is
patterned using the photosensitive layer 360 as a mask.

[0278] Accordingly, a photolithography process for form-
ing the contact holes 181, 182, 1854, and 1854 in the
passivation layer 180 may be omitted, so that it is possible
to reduce the number of masks and thereby simplify the
manufacturing processes.

Next, the photosensitive layer 360 is cured.

[0279] Next, ITO is deposited on the photosensitive layer
360 and the substrate 110, to form a plurality of pixel
electrodes 191, a plurality of connecting members 85, and a
plurality of contact assistants 81 and 82.

[0280] Next, a shadow mask (not shown) having a prede-
termined shaped opening portion is placed above the sub-
strate 110, and an insulating material such as a silicon nitride
(SiNx) or the like is deposited.

[0281] Here, the opening portion of the shadow mask is
disposed on the opening 367 which exposes the connecting
member 85, so that an insulating member 40 is formed only
on the opening 367.

[0282] Next, referring to FIGS. 28 and 29, a light emitting
member 370 including a hole transport layer (now shown)
and an emitting layer (now shown) is formed on the opening
365.

[0283] The light emitting member 370 may be formed by
a solution process. Exemplary embodiments of such a solu-
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tion process are an inkjet printing process or a deposition
process. This exemplary embodiment uses the inkjet print-
ing process. In the inkjet printing process, an ink is sprayed
into the opening 365 by shifting an inkjet head (not shown).
In this exemplary embodiment, after each layer is formed, a
drying process is performed.

[0284] Next, referring to FIGS. 16 and 17, a common
electrode 270 is formed on the photosensitive layer 360 and
the light emitting member 370.

[0285] In this exemplary embodiment, the concave-con-
vex structures are formed by the aforementioned methods.
However, various methods of forming the concave-convex
shape may be employed. Altemative exemplary embodi-
ments include the configurations in which an organic layer
is additionally formed before the pixel electrode is formed
and then the pixel electrode is formed on the organic layer,
or a method in which the passivation layer is etched to form
an intaglio and then the pixel electrode is formed thereon.

[0286] As described above, in the present exemplary
embodiment, similar to the aforementioned embodiments,
the photosensitive layer which is used as the partition walls
also serves as the mask to pattern the lower layers, so that
it is possible to reduce the number of masks and simplify the
manufacturing process.

[0287] Unlike the aforementioned embodiments, in the
present exemplary embodiment, the surface of the pixel
electrode has an embossed shape, so that, as compared with
a flat structure, the embossed structure has a larger emission
area in terms of the same aperture ratio, and a light-emission
amount per unit pixel may be increased.

[0288] Although exemplary embodiments and modified
examples of the present invention have been described, the
present invention is not limited to the exemplary embodi-
ments and examples, but may be modified in various forms
without departing from the scope of the appended claims,
the detailed description, and the accompanying drawings of
the present invention. Therefore, it is natural that such
modifications belong to the scope of the present invention.

What is claimed is:
1. An organic light emitting diode display comprising:

a substrate;
a first signal line formed on the substrate;
a second signal line intersecting the first signal line;

a plurality of thin film transistors formed on the substrate
and electrically connected to the first and second signal
lines;

a passivation layer formed on the thin film transistors;

a photosensitive layer formed on the passivation layer and
has a first opening;

a first electrode connected to one of the thin film transis-
tors and separated from the photosensitive layer;

a light emitting member is formed on the first electrode
and is defined by the photosensitive layer; and

a second electrode formed on the light emitting member.

2. The organic light emitting diode display of claim 1,
wherein the first electrode has an area smaller than that of
the first opening.
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3. The organic light emitting diode display of claim 1,
wherein a boundary of the first electrode is disposed in the
first opening and contacts the light emitting member.

4. The organic light emitting diode display of claim 3,

wherein the first electrode is disposed inside the first
opening and is separated from the photosensitive layer
by about 1 um to about 5 pm.

5. The organic light emitting diode display of claim 1,
wherein one of the thin film transistors and the first electrode
have side contact.

6. The organic light emitting diode display of claim 5,
wherein the first electrode contacts the substrate.

7. The organic light emitting diode display of claim 6,
wherein at least a portion of the light emitting member
overlaps the thin film transistors.

8. The organic light emitting diode display of claim 1,
wherein the passivation layer is removed from the first
opening.

9. The organic light emitting diode display of claim 1,
wherein portions of the photosensitive layer surrounding the
first opening are used as partition walls.

10. The organic light emitting diode display of claim 1,
wherein the photosensitive layer further comprises a second
opening, and wherein the light emitting diode display further
comprises a connecting member connecting a plurality of
thin film transistors, the connecting member being formed in
the second opening and separated from the photosensitive
layer.

11. The organic light emitting diode display of claim 10,
further comprising a first insulating member on the connect-
ing member.

12. The organic light emitting diode display of claim 10,
wherein the passivation layer is removed from the second
opening.

13. The organic light emitting diode display of claim 10,
wherein the connecting member contacts the substrate.

14. The organic light emitting diode display of claim 1,
wherein the passivation layer and the photosensitive layer
comprise a single-layered organic layer.

15. The organic light emitting diode display of claim 14,
wherein the single-layered organic layer comprises a photo-
curable material.

16. The organic light emitting diode display of claim 1,
further comprising a second insulating member formed in
the first opening and having a thickness which differs from
that of the first opening.

17. The organic light emitting diode display of claim 16,
wherein the second insulating member comprises the same
material as that of the photosensitive layer.

18. The organic light emitting diode display of claim 16,
wherein the second insulating member comprises at least
one of a concave and a convex portion.

19. An organic light emitting diode display comprising:

a substrate;
a first signal line formed on the substrate;
a second signal line intersecting the first signal line;

a plurality of thin film transistors formed on the substrate
and electrically connected to the first and second signal
lines;

an insulating layer formed on the thin film transistors and
comprising a first portion and a second portion thinner
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than the first portion, the second portion having at least
one of a concave and convex portion;

a first electrode formed on the insulating layer;
a light emitting member formed on the first electrode; and

a second electrode formed on the light emitting member.
20. The organic light emitting diode display of claim 19,

wherein the insulating layer further comprises a third
portion thinner than the first portion, and the third
portion is formed on an end portion of at least one of
the first and second signal lines.

21. The organic light emitting diode display of claim 19,
wherein the first portion of the insulating layer has an
opening, and a connecting member is formed in the opening,
wherein the connecting member is separated from the insu-
lating layer and connects a plurality of the thin film tran-
sistors.

22. A method of manufacturing an organic light emitting
diode display comprising:

forming a plurality of signal lines and a plurality of thin
film transistors on a substrate;

forming a passivation layer on the signal lines and the thin
film transistors; forming a photosensitive layer having
a plurality of openings on the passivation layer;

etching the passivation layer using the photosensitive
layer as a mask;

forming a first electrode by depositing a conductive layer
on substantially the entire surface including the pho-
tosensitive layer and etching the conductive layer to
form the first electrode;

forming a light emitting member in portions of the
openings; and

forming a second electrode on the light emitting member

and the photosensitive layer.

23. The method of claim 22, wherein in the etching of the
passivation layer, portions of the thin film transistors are
exposed.

24. The method of claim 22, further comprising forming
an insulating member in the portions of the openings after
the formation of the first electrode.

25. The method of claim 24, wherein a shadow mask is
used in the formation of the insulating member.

26. The method of claim 22, wherein in the formation of
the first electrode, the first electrode is formed to be spaced
apart from the photosensitive layer.

27. The method of claim 22, further comprising curing the
photosensitive layer after the etching of the passivation
layer.

28. The method of claim 22, wherein in the formation of
the passivation layer and forming the photosensitive layer,
the passivation layer and the photosensitive layer are formed
to constitute a single-layered organic layer.

29. The method of claim 22, wherein in the etching of the
passivation layer, portions of the photosensitive layer are
subject to a slit-process developing.

30. The method of claim 22, wherein in the formation of
the photosensitive layer, the photosensitive layer is patterned
to have a first portion and a second portion thinner than the
first portion, the second portion having at least one of a
concave and a convex portion.
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31. The method of claim 30, wherein in a slit mask is used
in the formation of the photosensitive layer.

32. The method of claim 30, wherein the formation of the
photosensitive layer further comprises forming a third por-
tion in which the photosensitive layer is removed, and the
method of manufacturing an organic light emitting diode
display further comprises the formation of an insulating
member in the third portion after the formation of the first
electrode.

33. A method of manufacturing an organic light emitting
diode display comprising:

forming a plurality of signal lines and a plurality of thin
film transistors on a substrate;

forming an organic insulating layer on the signal lines and
the thin film transistors;

forming openings which expose portions of the thin film
transistors by removing portions of the organic insu-
lating layer;

forming a first electrode by depositing a conductive layer
on substantially the entire surface including the organic
insulating layer and etching the conductive layer to
form the first electrode;

forming a light emitting member on portions of the
openings; and forming a second electrode on the light
emitting member and the organic insulating layer.

34. The method of claim 33, further comprising forming
an insulating member in the portions of the openings after
the formation of the first electrode.

35. The method of claim 34, wherein a shadow mask is
used in the formation of the insulating member.

36. The method of claim 33, wherein in the formation of
the first electrode, the first electrode is formed apart from the
organic insulating layer.

37. An organic light emitting diode display comprising:

a substrate;
a first signal line formed on the substrate;
a second signal line intersecting the first signal line;

a plurality of thin film transistors formed on the substrate
and electrically connected to the first and second signal
lines;

a passivation layer formed on the thin film transistors;

partition walls formed on the passivation layer and having
a first opening;

a first electrode contacting at least portion of the substrate
in the first opening;
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a light emitting member formed on the first electrode and
defined by the partition walls; and

a second electrode formed on the light emitting member.

38. The organic light emitting diode display of claim 37,
wherein the first electrode has an area which is smaller than
that of the first opening.

39. The organic light emitting diode display of claim 38,
wherein the first electrode is disposed inside the first open-
ing and is separated from the partition walls by about 1 pm
to about 5 um.

40. The organic light emitting diode display of claim 37,
wherein one of the thin film transistors and the first electrode
have side contact.

41. The organic light emitting diode display of claim 37,
wherein the passivation layer is removed from the first
opening.

42. The organic light emitting diode display of claim 37,
wherein the partition walls have a second opening, and the
light emitting diode display further comprises a connecting
member formed in the second opening which contacts the
substrate and connects a plurality of the thin film transistors.

43. The organic light emitting diode display of claim 42,
further comprising an insulating member on the connecting
member.

44. An organic light emitting diode display comprising;

a substrate;
a first signal line formed on the substrate;
a second signal line intersecting the first signal line;

a switching thin film transistor formed on the substrate
and connected to the first and second signal lines;

a driving thin film transistor connected to the switching
thin film transistor;

a driving voltage line connected to the driving thin film
transistor;

a passivation layer formed on substantially the entire
surface of the substrate;

a photosensitive layer formed on the passivation layer and
having a first opening;

a first electrode connected to the driving thin film tran-
sistor and separated from the photosensitive layer;

a light emitting member formed on the first electrode and
defined by the photosensitive layer; and

a second electrode formed on the light emitting member.
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