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ORGANIC LIGHT-EMITTING DIODE DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from and the ben-
efit of Korean Patent Application No. 10-2005-0109063,
filed on Nov. 15, 2005, and is a continuation-in-part of
application Ser. No. 11/204,042, filed on Aug. 16, 2005,
which is a continuation of application Ser. No. 10/732,280,
filed on Dec. 11, 2003, now issued as U.S. Pat. No. 6,946,
791, which claims priority from and the benefit of Korean
Patent Application No. 10-2002-0078744, filed on Dec. 11,
2002, which are incorporated by reference for all purposes
as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light-
emitting diode (OLED) display and a manufacturing method
thereof.

[0004]

[0005] The recent trend toward lightweight and thin per-
sonal computers and television sets requires lightweight and
thin display devices. Hence, flat panel displays are replacing
conventional cathode ray tubes (CRT). Flat panel displays
include a liquid crystal display (LCD), a field emission
display (FED), an organic light-emitting diode (OLED)
display, and a plasma display panel (PDP). Among flat panel
displays, the OLED display is the most promising because
of its low power consumption, fast response time, wide
viewing angle, and high contrast ratio. An OLED display is
a self-emissive display device that includes an organic
light-emitting layer interposed between two electrodes. One
electrode injects holes and the other injects electrons into the
light-emitting layer. The injected electrons and holes com-
bine to form exitons, which emit light as they discharge
energy. An OLED display may be a passive matrix display
or an active matrix display according to its driving method.
The passive matrix OLED display includes a plurality of
anode lines, a plurality of cathode lines crossing the anode
lines, and a plurality of pixels, each including a light
emission layer. Selecting one anode line and one cathode
line causes light emission of the pixel located at the inter-
section of the selected signal lines. The active matrix OLED
display includes a plurality of pixels, and each pixel may
include a switching transistor, a driving transistor, and a
storage capacitor, as well as an anode, a cathode, and a light
emission layer. The driving transistor receives a data voltage
from the switching transistor and drives a current having a
magnitude corresponding to the data voltage. The current
from the driving transistor enters the light emission layer to
cause light to emit at an intensity that depends on the current.

2. Discussion of the Background

[0006] Here, input terminals of the driving transistors are
commonly connected to driving voltage lines, which supply
a driving voltage to the respective driving transistors. Hence,
the magnitude of the current flowing through each driving
transistor may be defined by the driving voltage as well as
the data voltage. In other words, the magnitude of the current
may be defined by a difference between the driving voltage
and the data voltage.

[0007] However, with a larger OLED display, the driving
voltages applied to the respective driving transistors may not
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be uniform. Therefore, when data voltages of equal magni-
tude are applied to the driving transistors, the driving
transistors may not output equal driving currents due to
voltage drop, etc. Consequently, the same data voltage may
result in different gray scales for displaying images.

[0008] Accordingly, a difference between driving voltages
due to voltage drop may cause cross-talk, which deteriorates
image quality.

SUMMARY OF THE INVENTION

[0009] The present invention provides a display device
that may provide a substantially uniform driving voltage
and/or common voltage.

[0010] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention.

[0011] The present invention discloses an organic light-
emitting diode (OLED) display that includes a substrate, an
auxiliary electrode disposed on the substrate, a first signal
line disposed on the substrate, and a second signal line
crossing the first signal line. A driving voltage line is
disposed on the substrate, a first thin film transistor is
connected to the first signal line and the second signal line,
and a second thin film transistor is connected to the first thin
film transistor and the driving voltage line. A first electrode
is connected to the second thin film transistor, a second
electrode faces the first electrode, and a light-emitting mem-
ber is disposed between the first electrode and the second
electrode. The auxiliary electrode is connected to at least one
of the driving voltage line and the second electrode.

[0012] The present invention also discloses an OLED
display that includes a substrate, a first auxiliary electrode
disposed on the substrate, a first signal line disposed on the
substrate, and a second signal line crossing the first signal
line. A driving voltage line is connected to the first auxiliary
electrode, a first thin film transistor is connected to the first
signal line and the second signal line, and a second thin film
transistor is connected to the first thin film transistor and the
driving voltage line. A first electrode is connected to the
second thin film transistor, a second electrode faces the first
electrode, and a light-emitting member is disposed between
the first electrode and the second electrode.

[0013] The present invention also discloses an OLED
display, that includes a substrate, an auxiliary electrode
disposed on the substrate, a first signal line disposed on the
substrate, and a second signal line crossing the first signal
line. A first thin film transistor is connected to the first signal
line and the second signal line, and a second thin film
transistor is connected to the first thin film transistor. A first
electrode is connected to the second thin film transistor, a
second electrode faces the first electrode and is connected to
the auxiliary electrode, and a light-emitting member is
disposed between the first electrode and the second elec-
trode.

[0014] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are included
to provide a further understanding of the invention and are
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incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with
the description serve to explain the principles of the inven-
tion.

[0016] FIG.1 is an equivalent circuit diagram of an OLED
display according to exemplary embodiments of the present
invention.

[0017] FIG. 2 is a layout view of an OLED display
according to a first exemplary embodiment of the present
invention.

[0018] FIG. 3 and FIG. 4 are sectional views of the OLED
display of FIG. 2 taken along lines III-I1 and I'V-IV, respec-
tively.

[0019] FIG. 5, FIG. 8, FIG. 1, and FIG. 14 are layout
views of the OLED display of FIG. 2, FIG. 3, and FIG. 4
showing intermediate steps of a manufacturing method
thereof according to a first exemplary embodiment of the
present invention.

[0020] FIG. 6 and FIG. 7 are sectional views of the OLED
display of FIG. 5 taken along lines VI-VI and VII-VI],
respectively.

[0021] FIG. 9 and FIG. 10 are sectional views of the
OLED display of FIG. 8 taken along lines IX-IX and X-X,
respectively.

[0022] FIG. 12 and FIG. 13 are sectional views of the
OLED display of FIG. 1 taken along lines XII-XII and
XIII-XIII, respectively.

[0023] FIG. 15 and FIG. 16 are sectional views of the
OLED display of FIG. 14 taken along lines XV-XV and
XVI-XVI, respectively.

[0024] FIG. 17 and FIG. 18 are layout views of an OLED
display according to a second exemplary embodiment of the
present invention.

[0025] FIG. 19 is a layout view of an OLED display
according to a third exemplary embodiment of the present
invention.

[0026] FIG. 20 s a sectional view of the OLED of FIG. 19
taken along line XX-XX.

[0027] FIG. 21 is a layout view of an OLED display
according to a fourth exemplary embodiment of the present
invention.

[0028] FIG. 22 is a sectional view of the OLED of FIG. 21
taken along line XXII-XXII.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0029] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. As those skilled in the art would realize, the
described embodiments may be modified in various ways,
all without departing from the spirit or scope of the inven-
tion. Therefore, this invention should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure is thor-
ough, and will fully convey the scope of the invention to
those skilled in the art.
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[0030] In the drawings, the size and relative sizes of
layers, films, panels, regions, etc., may be exaggerated for
clarity. Like reference numerals designate like elements
throughout the specification. It will be understood that when
an element such as a layer, film, region, or substrate is
referred to as being “on” or “connected to” another element,
it can be directly on or directly connected to the other
element or intervening elements may also be present. In
contrast, when an element is referred to as being “directly
on” or “directly connected to” another element, there are no
intervening elements present.

[0031] FIG. 1isan equivalent circuit diagram of an OLED
display according to exemplary embodiments of the present
invention.

[0032] Referring to FIG. 1, the OLED display includes a
plurality of signal lines 121, 171, and 172. A plurality of
pixels PX are connected to the signal lines 121, 171, and 172
and arranged substantially in a matrix.

[0033] The signal lines include a plurality of gate lines
121, which transmit gate signals (or scanning signals), a
plurality of data lines 171, which transmit data signals, and
a plurality of driving voltage lines 172, which transmit a
driving voltage. The gate lines 121 extend substantially in a
row direction and substantially parallel to each other, while
the data lines 171 and the driving voltage lines 172 extend
substantially in a column direction and substantially parallel
to each other.

[0034] Each pixel PX includes a switching transistor Qs,
a driving transistor Qd, a capacitor Cst, and an OLED LD.

[0035] The switching transistor Qs has a control terminal
connected to a gate line 121, an input terminal connected to
a data line 171, and an output terminal connected to the
driving transistor Qd. The switching transistor Qs transmits
the data signals applied to the data line 171 to the driving
transistor Qd in response to the gate signal applied to the
gate line 121.

[0036] The capacitor Cst is connected between the control
terminal and the input terminal of the driving transistor Qd.
The capacitor Cst stores the data signal applied to the control
terminal of the driving transistor Qd and maintains the data
signal after the switching transistor Qs turns off.

[0037] The OLED LD has an anode connected to the
output terminal of the driving transistor Qd and a cathode
connected to a common voltage Vss. The OLED LD emits
light having an intensity depending on an output current IL.D
of the driving transistor Qd, thereby displaying images.

[0038] The switching transistor Qs and the driving tran-
sistor Qd are n-channel field effect transistors (FETs). How-
ever, at least one of the switching transistor Qs and the
driving transistor Qd may be a p-channel FET. Additionally,
the connections among the transistors Qs and Qd, the
capacitor Cst, and the OLED LD may be modified.

[0039] A detailed structure of the OLED display of FIG. 1
according to an exemplary embodiment of the present
invention will be described in detail below with reference to
FIG. 2, FIG. 3, and FIG. 4.

[0040] FIG. 2 is a layout view of an OLED display
according to a first embodiment of the present invention, and
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FIG. 3 and FIG. 4 are sectional views of the OLED display
of FIG. 2 taken along lines III-II1 and TV-1V, respectively.

[0041] An auxiliary electrode 111 is formed on an insu-
lating substrate 110, which may be made of a material such
as transparent glass or plastic. The auxiliary electrode 111
may have a substantially planar shape, and it may cover the
entire a mother substrate (not shown). When the OLED
display is a bottom emission type, the auxiliary electrode 111
may be made of a transparent or translucent conductor such
as indium tin oxide (ITO) or indium zinc oxide (IZO), etc.
Alternatively, when the OLED display is a top-emission
type, the auxiliary electrode 111 may be made of a low
resistivity conductor including Al, Ag, Cu, or alloys thereof.

[0042] A blocking layer 112, which may be made of
silicon nitride (SiNx) or silicon oxide (SiOx), etc., is formed
on the auxiliary electrode 111.

[0043] A plurality of gate conductors that include a plu-
rality of gate lines 121 and a plurality of second control
electrodes 1245 are formed on the blocking layer 112. The
gate lines 121 include first control electrodes 124a.

[0044] The gate lines 121 transmit gate signals and extend
substantially in a transverse direction. Each gate line 121
further includes an end portion 129, which has a large area
for connecting to another layer or an external driving circuit,
and the first control electrodes 124a, which project upward
from the gate line 121. The gate lines 121 may extend to be
directly connected to a gate driving circuit (not shown) for
generating the gate signals, which may be integrated on the
substrate 110.

[0045] Each second control electrode 1245 is spaced apart
from the gate lines 121 and includes a storage electrode 127,
which extends downward from the second control electrode
1245, turns to the right, and extends upward as shown in
FIG. 2.

[0046] The gate conductors 121 and 1245 may be made of
Al Ag, Cu, Mo or an alloy thereof, Cr, Ta, Ti, etc. The gate
conductors 121 and 1245 may have a multi-layered structure
including two films having different physical characteristics
from each other.

[0047] The lateral sides of the gate conductors 121 and
124b are inclined at an angle ranging from about 30 to 80
degrees relative to a surface of the substrate 110.

[0048] A gate insulating layer 140, which may be made of
silicon nitride (SiNx) or silicon oxide (S510x), is formed on
the gate conductors 121 and 124b. The gate insulating layer
140 and the blocking layer 112 have a plurality of contact
holes 147 exposing portions of the auxiliary electrode 111.

[0049] A plurality of first and second semiconductor
islands 154a and 1545, which may be made of hydrogenated
amorphous silicon (“a-Si”) or polysilicon, are formed on the
gate insulating layer 140. The first and second semiconduc-
tor islands 154a and 1546 are disposed on the first and
second control electrodes 124a and 1245, respectively.

[0050] A plurality of pairs of first ohmic contact islands
163¢ and 1654 and a plurality of pairs of second ohmic
contact islands 1635 and 1655 are formed on the first and the
second semiconductor islands 154a and 1545, respectively.
The ohmic contacts 163a, 1635, 165a, and 1655 may be
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made of silicide or n+ hydrogenated a-Si heavily doped with
an n-type impurity such as phosphorous.

[0051] A plurality of data conductors, which include a
plurality of data lines 171, a plurality of driving voltage lines
172, and a plurality of first and second output electrodes
175a and 1755, are formed on the ohmic contacts 163a,
1630, 1654, and 1655 and the gate insulating layer 140.

[0052] The data lines 171, which transmit data signals,
extend substantially in the longitudinal direction and cross
the gate lines 121. Each data line 171 includes a plurality of
first input electrodes 173a extending toward the first control
electrodes 124a and an end portion 179, which has a large
area for connecting to another layer or an external driving
circuit. The data lines 171 may extend to be directly con-
nected to a data driving circuit (not shown) for generating
the data signals, and the data driving circuit may be inte-
grated on the substrate 1110.

[0053] The driving voltage lines 172, which transmit
driving voltages, extend substantially in the longitudinal
direction and cross the gate lines 121. Each driving voltage
line 172 includes a plurality of second input electrodes 1735
extending toward the second control electrodes 124b. The
driving voltage lines 172 overlap the storage electrodes 127.

[0054] The driving voltage lines 172 are connected to the
auxiliary electrode 111 through the contact holes 147. The
driving voltage lines 172 and the auxiliary electrode 111 are
supplied with the same voltage. Consequently, driving volt-
ages applied to the pixels may be substantially equal to each
other. Moreover, although the auxiliary electrode 111 has
sheet resistance, and a voltage applied to the auxiliary
electrode 111 drops due to surface resistance, voltages
applied to the respective pixels may be almost uniformly
maintained. Therefore, substantially uniform voltages may
be applied to the pixels such that image deterioration, such
as a cross-talk due to a luminance difference of pixels,
largely decreases.

[0055] The first and second output electrodes 175a and
175b are spaced apart from each other and from the data
lines 171 and the driving voltage lines 172. Each pair of a
first input electrode 173a and a first output electrode 175a
are disposed opposing each other with respect to a first
control electrode 124a, and each pair of a second input
electrode 17356 and a second output electrode 1756 are
disposed opposing each other with respect to a second
control electrode 124b.

[0056] The data conductors 171, 172, 1754, and 175b may
be made of a refractory metal including Mo, Cr, Ta, Ti, or
alloys thereof. They may have a multi-layered structure
including a refractory metal film and a low resistivity film.

[0057] Similar to the gate conductors 121 and 1245, lateral
sides of the data conductors 171, 172, 1754, and 1756 are
inclined at an angle ranging from about 30 to 80 degrees
relative to a surface of the substrate 110.

[0058] A passivation layer 180 is formed on the data
conductors 171, 172, 1754, and 1755, the exposed portions
of the semiconductor islands 154¢ and 1545, and the gate
insulating layer 140.

[0059] The passivation layer 180 may be made of an
inorganic or organic insulator, and it may have a substan-
tially flat top-surface. Examples of the inorganic insulator
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include silicon nitride and silicon oxide, and an example of
the organic insulator includes a polyacryl. The passivation
layer may include two or more layers. For example, the
passivation layer 180 may have a double-layered structure
including a lower film of an inorganic insulator and an upper
film of an organic insulator.

[0060] The passivation layer 180 has a plurality of contact
holes 182, 1854, and 1855 exposing the end portions 179 of
the data lines 171, the first output electrodes 1754, and the
second output electrodes 175b, respectively, and the passi-
vation layer 180 and the gate insulating layer 140 have a
plurality of contact holes 181 and 184 exposing the end
portions 129 of the gate lines 121 and the second control
electrodes 1246, respectively.

[0061] A plurality of pixel electrodes 191, a plurality of
connecting members 85, and a plurality of contact assistants
81 and 82 are formed on the passivation layer 180.

[0062] The pixel electrodes 191 are connected to the
second output electrodes 1756 through the contact holes
1855.

[0063] The connecting members 85 are connected to the
second control electrodes 1245 and the first output elec-
trodes 175a through the contact holes 184 and 185a, respec-
tively.

[0064] The contact assistants 81 and 82 are connected to
the end portions 129 of the gate lines 121 and the end
portions 179 of the data lines 171 through the contact holes
181 and 182, respectively. The contact assistants 81 and 82
protect the end portions 129 and 179 and enhance adhesion
between the end portions 129 and 179 and external devices.

[0065] A partition 361 is formed on the passivation layer
180 to form a bank around the pixel electrodes 191, thereby
defining openings 365. The partition 361 may be made of an
organic material having thermal resistance and solvent resis-
tance such as acrylic resin or polyimide resin, etc., or an
inorganic insulating material such as SiO, or TiO,, etc. The
partition 361 may be made of a photosensitive material
containing a black pigment so that the black partition 361
may serve as a light blocking member and it may be more
easily formed.

[0066] A plurality of organic light-emitting members 370
are formed on the pixel electrodes 191. The organic light-
emitting members 370 may be confined in the openings 365
defined by the partition 361.

[0067] Each organic light-emitting member 370 may have
a multi-layered structure including a light emitting layer (not
shown), which emits light, and one or more auxiliary layers
(not shown), which improve the light-emitting layer’s light
emission efficiency.

[0068] The light-emitting layers may be made of an
organic material or a mixture of an organic material and an
inorganic material that emits light of one primary color such
as red, green, or blue, or the light-emitting layers may
include a compound doped with a polyfluorene derivative, a
(poly)paraphenylenevinylene derivative, a polyphenylene
derivative, a polyfluorene derivative, polyvinylcarbazole, a
polythiophene derivative, or a compound made by adding a
perylene-containing pigment, a cumarine-containing pig-
ment, a thodamine group pigment, rubrene, perylene, 9,10-
diphenylanthracene, tetraphenylbutadiene, Nile red, cou-
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marin, quinacridone, etc., to a high polymer of the
derivatives. The OLED display displays images by spatially
adding the monochromatic primary color lights emitted from
the light-emitting layers.

[0069] The auxiliary layers (not shown) may include an
electron transport layer (ETL) and a hole transport layer
(HTL) to improve the balance of electrons and holes, and an
electron injecting layer (EIL) and a hole injecting layer
(HIL) to improve the injection of electrons and holes. The
auxiliary layers may include one or more of such layers. The
HTL and the HIL. may be made of a material having a work
function having a magnitude that is between that of the pixel
electrode 191 and the light-emitting layer, and the ETL and
the EIL may be made of a material having a work function
that is between that of a common electrode 270 and the
light-emitting layers. For instance, the HTL and the HIL may
include poly-(3,4-ethylenedioxythiophene:poly-
styrenesulfonate (PEDOT:PSS), etc.

[0070] The common electrode 270 is formed on the
organic light-emitting members 370 and the partition 361.
The common electrode 270 is formed on the entire surface
of the organic light-emitting members 370, and it applies a
current to the organic light-emitting member 370 together
with the pixel electrodes 191.

[0071] InanOLED display such as described above, a first
control electrode 124a connected to a gate line 121, a first
input electrode 173 connected to a data line 171, and a first
output electrode 175q, along with a first semiconductor
island 154a, form a switching TFT Qs having a channel
formed in the first semiconductor island 154a disposed
between the first input electrode 173a and the first output
electrode 175a. Likewise, a second control electrode 1245
connected to a first output electrode 175a, a second input
electrode 1735 connected to a driving voltage line 172, and
a second output electrode 175 connected to a pixel elec-
trode 191, along with a second semiconductor island 1545,
form a driving TFT Qd having a channel formed in the
second semiconductor island 1546 disposed between the
second input electrode 1735 and the second output electrode
175b.

[0072] In the exemplary embodiment of FIG. 1 and FIG.
2, each pixel includes a switching TFT Qs and a driving TFT
Qd, but the pixels may further include at least one transistor
and a plurality of wires for driving the transistor such that
deterioration of the organic light-emitting diode LD and the
driving TFT Qd due to long-time driving is prevented or
compensated, to prevent shortening the life of the OLED.

[0073] A pixel electrode 191, an organic light-emitting
member 370, and the common electrode 270 form an OLED
LD having the pixel electrode 191 as an anode and the
common electrode 270 as a cathode, or vice versa. The
overlapping portions of a storage electrode 127 and a driving
voltage line 172 form a storage capacitor Cst.

[0074] Alternatively, the semiconductor islands 154a and
1545 may be made of polysilicon. In this case, they may
include intrinsic regions (not shown) disposed under the gate
electrodes 124a and 1244 and extrinsic regions (not shown)
disposed opposing each other with respect to the intrinsic
regions. The extrinsic regions are connected to the input
electrodes 173a¢ and 1734 and the output electrodes 175a
and 1754, and the ohmic contacts 1634, 1635, 1654, and
1655 may be omitted.
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[0075] Further, the gate electrodes 124a and 124b may be
disposed over the semiconductor islands 154a and 1545,
while the gate insulating layer 140 is still interposed
between the semiconductor islands 154a and 1545 and the
gate electrodes 124a and 124b. Here, the data conductors
171, 172, 173b and 175b may be disposed on the gate
insulating layer 140 and connected to the semiconductor
islands 154a and 1545 through contact holes (not shown) in
the gate insulating layer 140. Otherwise, the data conductors
171, 172, 173b, and 1756 may be disposed under the
semiconductor islands 154« and 1546 and may contact the
semiconductor islands 154¢ and 1545.

[0076] A method of manufacturing the OLED display
shown in FIGS. 2-4 is described below with reference to
FIGS. 5-16, as well as FIGS. 2-4, according to an exemplary
embodiment of the present invention.

[0077] FIG. 5, FIG. 8, FIG. 11, and FIG. 14 are layout
views of the OLED display of FIG. 2, FIG. 3, and FIG. 4 in
intermediate steps of a manufacturing method thereof
according to an exemplary embodiment of the present
invention. FIG. 6 and FIG. 7 are sectional views taken along
lines VI-VI and VII-VII of FIG. 5, respectively. FIG. 9 and
FIG. 10 are sectional views taken along lines IX-IX and X-X
of FIG. 8, respectively. FIG. 12 and FIG. 13 are sectional
views taken along lines XII-XII and XIII-XIIT of FIG. 11,
respectively. FIG. 15 and FIG. 16 are sectional views taken
along lines XV-XV and XVI-XVI of FIG. 14, respectively.

[0078] Referring to FIG. §, FIG. 6, and FIG. 7, an auxil-
iary electrode 111, which may be made of a conductor such
as ITO, IZO, etc., 1s formed on a substrate 110. For example,
the auxiliary electrode 111 may be formed by disposing a
shadow mask on the substrate 110 and depositing the
conductor. Alternatively, the conductor may be deposited on
the entire surface of the substrate 110 and portions of the
conductor on ends of the substrate 110 may be removed.

[0079] Next, a blocking layer 112, which may be made of
silicon nitride, is formed on the auxiliary electrode 111.

[0080] Gate conductors that include a plurality of gate
lines 121 and a plurality of second control electrodes 1245
are formed on the blocking layer 112. The gate lines 121
include first control electrodes 124a and end portions 129,
and the second control electrodes 124b include storage
electrodes 127. The gate conductors are preferably made of
an Al alloy.

[0081] Referring to FIG. 8, FIG. 9, and FIG. 10, after
sequentially depositing a gate insulating layer 140, an intrin-
sic a-Si layer, and an extrinsic a-Si layer on the gate
insulating layer 140, the extrinsic a-Si layer and the intrinsic
a-Si layer are patterned by photolithography and etched to
form a plurality of extrinsic semiconductor islands (not

shown) and a plurality of intrinsic semiconductor islands
1544 and 1544.

[0082] The gate insulating layer 140 and the blocking
layer 112 may be patterned by photolithography to form a
plurality of contact holes 147.

[0083] Data conductors that include a plurality of data
lines 171, a plurality of driving voltage lines 172, and a
plurality of first and second output electrodes 175a and 1754
are preferably made of an Al alloy. The data lines 171
include first input electrodes 173a and end portions 179, and
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the driving voltage lines 172 include second input electrodes
173b. Here, the driving voltage lines 172 are connected to
the auxiliary electrode 111 through the contact holes 147.

[0084] Thereafter, portions of the extrinsic semiconductor
islands, which are not covered with the data conductors 171,
172, 175a, and 175b, may be removed by etching to com-
plete a plurality of ohmic contact islands 163a, 1635, 1654,
and 1654 and to expose portions of the intrinsic semicon-
ductor islands 154a and 1545.

[0085] Referring to FIG. 11, FIG. 12, and FIG. 13, a
passivation layer 180 is deposited and patterned by photo-
lithography and etching using chemical vapor deposition or
a printing process to form a plurality of contact holes 181,
182, 184, 1854 and 1854. The contact holes 181, 182, 184,
1854, and 1855 expose the end portions 129 of the gate lines
121, the end portions 179 of the data lines 171, the second
control electrodes 1245, the first output electrodes 175a, and
the second output electrodes 1755, respectively.

[0086] Next, referring FIG. 11, FIG. 12, and FIG. 13, a
plurality of pixel electrodes 191, a plurality of connecting
members 85, and a plurality of contact assistants 81 and 82
are formed on the passivation layer 180.

[0087] Referring to FIG. 14, FIG. 15, and FIG. 16, after
depositing a photosensitive organic insulator using spin
coating, the insulator is exposed and developed by photoli-
thography to form a partition 361 having openings 365 on
the pixel electrodes 191.

[0088] Thereafter, a plurality of organic light-emitting
members 370, each of which includes an HTL (not shown)
and a light-emitting layer (not shown), are formed on the
pixel electrodes 191 and confined in the openings 365.

[0089] The organic light-emitting members 370 may be
formed by a solution process such as an inkjet printing or a
deposition process. The organic light-emitting members 370
may be formed by inkjet printing, which deposits a solution
into the openings 365 while moving an inkjet head (not
shown). In this case, a drying step for removing solvent
follows the deposition process.

[0090] Next, referring to FIG. 2, FIG. 3, and FIG. 4, a
common electrode 270 is formed on the partitions 361 and
the organic light-emitting members 370.

[0091] A second exemplary embodiment of the present
invention, of which portions are modified with respect to the
above-described first exemplary embodiment, will be
described below with reference to FIG. 17 and FIG. 18.

[0092] FIG. 17 and FIG. 18 are layout views showing an
OLED display according to the second exemplary embodi-
ment of the present invention.

[0093] Referring to FIG. 17, an auxiliary electrode 111 is
formed so that it does not overlap the gate lines 121, as
opposed to the first exemplary embodiment in which the
auxiliary electrode 111 is formed on the entire surface of the
mother substrate. Not overlapping the auxiliary electrode
111 and the gate lines 121 may prevent a short-circuit
between the auxiliary electrode 111 and the gate lines 121.

[0094] Referring to FIG. 18, the auxiliary electrode 111 is
formed between the gate lines 121 and the light-emitting
regions, which correspond to the light-emitting layers of the
organic light-emitting members 370. When the above struc-
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ture is applied, even though the OLED is a bottom emission
type, the light-emitting regions are not covered by the
auxiliary electrode 111. Hence, the auxiliary electrode 111
may be an opaque conductor. Therefore, when the OLED is
the bottom emission type, the auxiliary electrode 111 may be
formed of a low resistivity conductor such as Al, Ag, Cu, or
an alloy thereof, to reduce resistance.

[0095] The other elements except for the auxiliary elec-
trode 111 are the same as those of the first exemplary
embodiment. Detailed descriptions of the elements are
therefore omitted.

[0096] An OLED display of a top-emission type according
to a third exemplary embodiment of the present invention
will be described below with reference to FIG. 19 and FIG.
20, as well as FIG. 1. Descriptions of the same elements as
those of the above-described embodiments are omitted.

[0097] FIG. 19 is a layout view of an OLED display
according to a third exemplary embodiment of the present
invention, and FIG. 20 is a sectional view taken along line
XX-XX of FIG. 19.

[0098] An auxiliary electrode 111 is formed on an insu-
lating substrate 110. The auxiliary electrode 111 may have a
substantially planar shape, and it may cover the entire
surface of a mother substrate (not shown). The auxiliary
electrode 111 may be made of a low resistivity conductor
including Al, Ag, Cu, or alloys thereof.

[0099] A blocking layer 112 is formed on the auxiliary
electrode 111.

[0100] A plurality of gate conductors that include a plu-
rality of gate lines 121, a plurality of second control elec-
trodes 1245, and a plurality of voltage auxiliary lines 122 are
formed on the blocking layer 112. The gate lines 121 include
first control electrodes 124q, and the voltage auxiliary lines
122 include protrusions 123.

[0101] The voltage auxiliary lines 122 transmit a common
voltage and extend substantially in parallel with the gate
lines 121. The protrusions 123 extend downward from each
auxiliary electrode line 122.

[0102] The gate insulating layer 140 is formed on the gate
conductors 121, 1245, and 122.

[0103] A plurality of first and second semiconductor
islands 154a and 1544 are formed on the gate insulating
layer 140. A plurality of pairs of first ohmic contact islands
163¢ and 1654 and a plurality of pairs of second ohmic
contact islands 1635 and 1655 are formed on the first and
second semiconductor islands 154a and 154b, respectively.

[0104] A plurality of data conductors, which include a
plurality of data lines 171, a plurality of driving voltage lines
172, and a plurality of first and second output electrodes
175a and 1755, are formed on the ohmic contacts 163a,
1635, 165a, and 16556 and the gate insulating layer 140.

[0105] Unlike the above-described embodiments, the driv-
ing voltage lines 172 are not connected to the auxiliary
electrode 111.

[0106] Alternatively, instead of forming the voltage aux-
iliary lines 122 on the same layer as the gate lines 121, the
voltage auxiliary lines may be formed on the same layer as
the data lines 171, the driving voltage lines 172, and the first
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and second output electrode 1754 and 175b. In this case, the
voltage auxiliary lines may extend substantially in parallel
with the data lines 171.

[0107] A passivation layer 180 is formed on the data
conductors 171, 172, 175a, and 175b, the exposed portions
of the semiconductor islands 154¢ and 1545, and the gate
insulating layer 140.

[0108] The passivation layer 180 has a plurality of contact
holes 182, 1854, and 18355 exposing the end portions 179 of
the data lines 171, the first output electrodes 1754, and the
second output electrodes 1755, respectively, and the passi-
vation layer 180 and the gate insulating layer 140 have a
plurality of contact holes 181, 184, and 186 exposing the end
portions 129 of the gate lines 121, the second control
electrodes 1245, and the protrusions 123 of the voltage
auxiliary lines 122, respectively. Furthermore, the passiva-
tion layer 180, the gate insulating layer 140, and the block-
ing layer 112 have a plurality of contact holes 188 exposing
the auxiliary electrode 111.

[0109] A plurality of pixel electrodes 191, a plurality of
connecting members 85 and 86, and a plurality of contact
assistants 81 and 82 are formed on the passivation layer 180.

[0110] They may have a single-layered structure, which
may be made of an opaque conductor, or a double-layered
structure of ITO and an opaque conductor. The opaque
conductor may be made of Al, Au, Pt, Ni, Cu, W, or alloys
thereof having a high work function.

[0111] The connecting members 85 are connected to the
second control electrodes 1245 and the first output elec-
trodes 1754 through the contact holes 184 and 1854, respec-
tively.

[0112] The connecting members 86 are connected to the
protrusions 123 of the voltage auxiliary lines 122 and the
auxiliary electrodes 111 through the contact holes 186 and
188, respectively.

[0113] A partition 361, which has openings 365 and con-
tact holes 366, is formed on the passivation layer 180, and
a plurality of organic light-emitting members 370 are
formed within the openings 365.

[0114] A common electrode 270 is formed on the entire
surface of the substrate including the partition 361 and the
organic light-emitting members 370. The common electrode
270 may be made of a transparent or translucent conductive
material having a good electron injection characteristic and
that does not negatively affect an organic material. Examples
of the conductive materials include a 50 to 100 A thick,
single-layered structure of ITO, IZ0, Al, and Ag, or a
multi-layered structure of Ca—Ag, LiF—Al, Ca—Ba, and
Ca—Ag-ITO. Because the common electrode 270 is made
of transparent or translucent conductive material, light may
be emitted toward the top of the substrate 110 on which thin
film transistors are formed.

[0115] The common electrode 270 is connected to the
protrusions 123 of the voltage auxiliary lines 122 through
the contact holes 366 and the connecting members 86.
Hence, the common electrode 270, the protrusions 123 of
the voltage auxiliary lines 122, and the auxiliary electrode
111 are connected to each other.

[0116] Such connections may permit the common elec-
trode 270 to stably supply a common voltage when the
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common electrode 270 is made of a high resistivity trans-
parent or translucent conductive material. Consequently, the
common voltage applied to the entire area of the common
electrode 270 may be substantially uniform (i.e. without a
voltage drop), to reduce cross-talk due to a luminance
difference between pixels.

[0117] A fourth exemplary embodiment of the present
invention, of which portions are modified with respect to the
above described first embodiment of FIGS. 1 to 4, will be
described below with reference to FIG. 21 and FIG. 22. The
descriptions of the same elements as those of the above-
described embodiments are omitted.

[0118] FIG. 21 is a layout view of an OLED display
according to a fourth exemplary embodiment of the present
invention, and FIG. 22 is a sectional view taken along line
XXII-XXTI of FIG. 21.

[0119] Referring to FIG. 21 and FIG. 22, a first auxiliary
electrode 111a and a second auxiliary electrode 1114 are
formed on an insulating substrate 110. The first and second
auxiliary electrodes 111a and 11156 are spaced apart from
each other by a predetermined interval and have a substan-
tially planar shape. The first and second auxiliary electrodes
111a and 1115 may be made of a low resistivity conductor
including Al, Ag, Cu, or alloys thereof.

[0120] A blocking layer 112 is formed on the first and
second auxiliary electrodes 111a and 1114.

[0121] A plurality of gate conductors that include a plu-
rality of gate lines 121, a plurality of second control elec-
trodes 1245, and a plurality of voltage auxiliary lines 122 are
formed on the blocking layer 112. The gate lines 121 include
first control electrodes 124a, and the voltage auxiliary lines
122 include protrusions 123.

[0122] The gate insulating layer 140 is formed on the gate
conductors 121, 1245, and 122.

[0123] The gate insulating layer 140 and the blocking
layer 112 have a plurality of contact holes 147 exposing the
first auxiliary electrode 111a.

[0124] A plurality of first and second semiconductor
islands 154a and 1545 are formed on the gate insulating
layer 140. A plurality of pairs of first ohmic contact islands
163¢ and 165a and a plurality of pairs of second ohmic
contact islands 163 and 165b are formed on the first and
second semiconductor islands 154a and 1544, respectively.

[0125] A plurality of data conductors, which include a
plurality of data lines 171, a plurality of driving voltage lines
172, and a plurality of first and second output electrodes
175a and 1755, are formed on the ohmic contacts 163a,
1635, 1654, and 1655 and the gate insulating layer 140. The
driving voltage lines 172 are connected to the first auxiliary
electrode 111a though the contact holes 147.

[0126] A passivation layer 180 is formed on the data
conductors 171, 172, 175a, and 1755, the exposed portions
of the semiconductor islands 154a and 1545, and the gate
insulating layer 140.

[0127] The passivation layer 180 has a plurality of contact
holes 182, 1854, and 185b exposing the end portions 179 of
the data lines 171, the first output electrodes 1754, and the
second output electrodes 1755, respectively. and the passi-
vation layer 180 and the gate insulating layer 140 have a

Mar. 22, 2007

plurality of contact holes 181, 184, and 186 exposing the end
portions 129 of the gate lines 121, the second control
electrodes 1245, and the protrusions 123 of the voltage
auxiliary lines 122, respectively. Furthermore, the passiva-
tion layer 180, the gate insulating layer 140, and the block-
ing layer 112 have a plurality of contact holes 188 exposing
the second auxiliary electrode 1115.

[0128] A plurality of pixel electrodes 191, a plurality of
connecting members 85 and 86, and a plurality of contact
assistants 81 and 82 are formed on the passivation layer 180.

[0129] The connecting members 85 are connected to the
second control electrodes 1245 and the first output elec-
trodes 1754 through the contact holes 184 and 1854, respec-
tively.

[0130] The connecting members 86 are connected to the
protrusions 123 of the voltage auxiliary lines 122 and the
second auxiliary electrodes 1115 through the contact holes
186 and 188, respectively.

[0131] A partition 361, which has openings 365 and con-
tact holes 366, is formed on the passivation layer 180, and
a plurality of organic light-emitting members 370 are
formed within the openings 365.

[0132] A common electrode 270 is formed on the entire
surface of the substrate including the partition 361 and the
organic light-emitting members 370.

[0133] The common electrode 270 is connected to the
protrusions 123 of the voltage auxiliary lines 122 through
the contact holes 366 and the connecting members 86.
Hence, the common electrode 270, the protrusions 123 of
the voltage auxiliary lines 122, and the second auxiliary
electrode 1115 are connected to each other.

[0134] As described above, the first and second auxiliary
electrodes 111a and 1115 are formed on the substrate 110,
the first auxiliary electrode 111a is connected to the driving
voltage lines 172, and the second auxiliary electrodes 1115
are connected to the common electrode 270. Accordingly, a
driving voltage may be applied to the driving voltage lines
172 and the first auxiliary electrode 111a, and a common
voltage may be applied to the common electrode 270 and the
second auxiliary electrode 1114, so that the driving voltage
and the common voltage may be uniformly applied to all
pixels. Moreover, the first and second auxiliary electrodes
111a and 1115 have sheet resistance. Hence, even though a
voltage drop of the voltages applied to each of the pixels
may occur, the voltages may not significantly vary because
of compensation of the voltage drop by the sheet resistance.
Accordingly, the driving voltage and the common voltage
may be substantially uniformly applied to the pixels, and
cross-talk due to luminance difference between pixels may
decrease.

[0135] While the first and second auxiliary electrodes and
the driving voltage lines or the common electrode are shown
as being connected in a display area, they may alternatively
be connected in other areas.

[0136] According to exemplary embodiments of the
present invention, by forming at least one auxiliary elec-
trode, a driving voltage and a common voltage may be
substantially uniformly applied to the pixels, thereby
decreasing cross-talk due to a luminance difference between
pixels.
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[0137] 1t will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. An organic light-emitting diode (OLED) display, com-
prising:

a substrate;

an auxiliary electrode disposed on the substrate;
a first signal line disposed on the substrate;

a second signal line crossing the first signal line;
a driving voltage line disposed on the substrate;

a first thin film transistor connected to the first signal line
and the second signal line;

a second thin film transistor connected to the first thin film
transistor and the driving voltage line;

a first electrode connected to the second thin film tran-
sistor;

a second electrode facing the first electrode; and

a light-emitting member disposed between the first elec-
trode and the second electrode,

wherein the auxiliary electrode is connected to at least one
of the driving voltage line and the second electrode.

2. The OLED display of claim 1, wherein the auxiliary
electrode is disposed on a layer different from one of the
driving voltage line and the second electrode.

3. An organic light-emitting diode (OLED) display, com-
prising:

a substrate;

a first auxiliary electrode disposed on the substrate;

a first signal line disposed on the substrate;

a second signal line crossing the first signal line;

a driving voltage line connected to the first auxiliary
electrode;

a first thin film transistor connected to the first signal line
and the second signal line;

a second thin film transistor connected to the first thin film
transistor and the driving voltage line;

a first electrode connected to the second thin film tran-
sistor;

a second electrode facing the first electrode; and

a light-emitting member disposed between the first elec-

trode and the second electrode.

4. The OLED display of claim 3, wherein the first
auxiliary electrode is disposed on a layer different from the
driving voltage line.

5. The OLED display of claim 3, further comprising a
blocking layer disposed on the first auxiliary electrode.

6. The OLED display of claim 3, wherein the first
auxiliary electrode covers the entire surface of the substrate.
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7. The OLED display of claim 3, wherein the first
auxiliary electrode comprises a transparent or translucent
conductor.

8. The OLED display of claim 3, wherein the first
auxiliary electrode is spaced apart from the first signal line.

9. The OLED display of claim 3, wherein the first
auxiliary electrode is disposed corresponding to the light-
emitting member.

10. The OLED display of claim 9, wherein the first
auxiliary electrode comprises at least one of Al, an Al alloy,
Cu, a Cu alloy, Ag, and an Ag alloy.

11. The OLED display of claim 3, further comprising a
second auxiliary electrode spaced apart from the first aux-
iliary electrode, the second auxiliary electrode being con-
nected to the second electrode.

12. The OLED display of claim 11, wherein the first
auxiliary electrode and the second auxiliary electrode are
disposed on the same layer.

13. The OLED display of claim 11, wherein the second
auxiliary electrode receives a voltage having the same
magnitude as what the second electrode receives.

14. The OLED display of claim 11, further comprising a
voltage auxiliary line disposed on the same layer as the first
signal line or the second signal line, the voltage auxiliary
line being connected to the second electrode and the second
auxiliary electrode.

15. The OLED display of claim 11, wherein the second
electrode comprises a transparent or translucent conductor.

16. The OLED display of claim 15, wherein the second
electrode comprises indium tin oxide or indium zinc oxide.

17. The OLED display of claim 3, further comprising a
partition, the light-emitting member being disposed in an
opening of the partition.

18. An organic light-emitting diode (OLED) display,
comprising;

a substrate;

an auxiliary electrode disposed on the substrate;
a first signal line disposed on the substrate;

a second signal line crossing the first signal line;

a first thin film transistor connected to the first signal line
and the second signal line;

a second thin film transistor connected to the first thin film
transistor;

a first electrode connected to the second thin film tran-
sistor;

a second electrode facing the first electrode, the second
electrode being connected to the auxiliary electrode;
and

a light-emitting member disposed between the first elec-

trode and the second electrode.

19. The OLED display of claim 18, further comprising a
voltage auxiliary line disposed on the same layer as the first
signal line or the second signal line, the voltage auxiliary
line being connected to the second electrode.

20. The OLED display of claim 18, wherein the second
electrode comprises a transparent or translucent conductor.

21. The OLED display of claim 20, wherein the second
electrode comprises indium tin oxide or indium zinc oxide.
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