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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2009-0108266 filed in the
Korean Intellectual Property Office on Nov. 10, 2009, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present invention
relate to an organic light emitting diode (OLED) display.
[0004] 2. Description of the Related Art

[0005] An OLED display is a self light emitting type dis-
play device that includes organic light emitting diodes for
emitting light and displaying images. Since the OLED dis-
play does not require a separate light source, unlike a liquid
crystal display (LCD), it has relatively reduced thickness and
weight. In addition, since the OLED display has characteris-
tics such as low power consumption, high luminance, high
reaction speed, etc., it has gained interest as a next-generation
display device for portable electronic devices.

[0006] A display device that can receive information
through contacting a screen with a finger or a stylus pen has
been developed. The display device having an information
input function has been widely used for personal digital assis-
tants (PDA), portable game machines, vehicle navigation,
automated teller machines (ATM), etc.

[0007] The display device having the information input
function has been manufactured by a method that couples a
separately manufactured touch panel to a display panel or
directly forms various sensors inside the display panel, and
the like.

[0008] However, when a touch panel is manufactured sepa-
rately, the overall thickness of the display device is increased,
and the touch panel covers the display panel, thereby deterio-
rating the quality of images that are displayed on the display
panel. On the other hand, when a sensor is formed directly
inside the display panel, the structure becomes complicated
and complexity of the manufacturing process is increased,
such that productivity is deteriorated.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology, and therefore it
may contain information that does not form the prior art that
is already known to a person of ordinary skill in the art.

SUMMARY

[0010] Exemplary embodiments of the present invention
provide an organic light emitting diode (OLED) display with
a relatively simplified structure and improved performance
while having an information display function and an input
function.

[0011] In addition, the exemplary embodiments provide a
relatively simplified manufacturing method of the above-
mentioned organic light emitting diode (OLED) display.
[0012] An exemplary embodiment provides an OLED dis-
play including: a substrate including a plurality of pixel areas;
a light emitting unit in each of the plurality of pixel areas, the
light emitting unit including an organic light emitting diode
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and a plurality of first thin film transistors; and a sensor unit in
each of at least some of the plurality of pixel areas, the sensor
unit including a photosensor and a plurality of second thin
film transistors. Each of the plurality of first thin film transis-
tors and the plurality of second thin film transistors includes
an oxide semiconductor layer, and the photosensor includes
an oxide photoelectric conversion layer. The oxide semicon-
ductor layer and the oxide photoelectric conversion layer
include a same material on a same layer.

[0013] The oxide semiconductor layer and the oxide pho-
toelectric conversion layer may include oxygen (O) and at
least one element selected from the group consisting of gal-
lium (Ga), indium (In), zinc (Zn), hafnium (Hf), and tin (Sn).
[0014] The substrate may include a transparent insulating
material such that light emitted from the organic light emit-
ting diode may be transmitted through the substrate.

[0015] The organic light emitting diode (OLED) display
may further include a gate line, a data line, and a light emitting
power line, each being electrically coupled to the plurality of
first thin film transistors. Each of the plurality of first thin film
transistors may include a gate electrode below the oxide
semiconductor layer. The gate electrode may be made of a
same material on a same layer as the gate line, the data line,
and the light emitting power line.

[0016] The gate line may extend in a direction that crosses
the data line and the light emitting power line. The gate line or
both the data line and the light emitting power line may have
disconnection units at crossings between the gate line and the
data line and the light emitting power line. The disconnection
units may be coupled to each other through a connection
member formed on different layers.

[0017] The OLED display may further include a reset line,
an output line, and a sensor power line that are electrically
coupled to the plurality of second thin film transistors. Each
of the plurality of second thin film transistors may include a
gate electrode below the oxide semiconductor layer. The gate
electrode may include a same material on a same layer as the
reset line, the output line, and the sensor power line.

[0018] The gate electrode of each of the first thin film
transistors and the gate electrode of each of the second thin
film transistors may include a same material on a same layer.
[0019] The OLED display may further include a light emit-
ting driver coupled to the light emitting unit and a sensor
driver coupled to the sensor unit.

[0020] The OLED display may further include a light emit-
ting controller for controlling the light emitting driver, a sen-
sor controller for controlling the sensor driver, and a main
controller coupled to the light emitting controller and the
sensor controller.

[0021] The sensor controller may be configured to transfer
a detection signal transferred from the sensor driver to the
main controller, and the main controller may be configured to
control the light emitting controller according to the detection
signal to display images through the light emitting driver.
[0022] Another exemplary embodiment provides an
organic light emitting diode (OLED) display including: a
substrate; a gate electrode on the substrate; a gate insulating
layer on the gate electrode; an oxide semiconductor layer
overlapped with the gate electrode on the gate insulating
layer; an oxide photoelectric conversion layer including a
same material as the oxide semiconductor layer and located
on the gate insulating layer; an interlayer insulating layer on
the oxide semiconductor layer and the oxide photoelectric
conversion layer; a source electrode and a drain electrode on
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the interlayer insulating layer and being in contact with the
oxide semiconductor layer; and a pair of sensor electrodes on
the interlayer insulating layer and being in contact with the
oxide photoelectric conversion layer.

[0023] The oxide semiconductor layer may include oxygen
(O) and at least one element of gallium (Ga), indium (In), zinc
(Zn), hafnium (Hf), and tin (Sn).

[0024] The OLED display may further include a gate line,
a data line, and a light emitting power line including a same
material as and located on a same layer as the gate electrode.
[0025] The gate line may extend in a direction that crosses
the data line and the light emitting power line. The gate line or
both the data line and the light emitting power line may have
disconnection units at the crossings between the gate line and
the data line and the light emitting power line. The discon-
nection units may be coupled to each other through a connec-
tion member that includes a same material as the source
electrode, the drain electrode, and the pair of sensor elec-
trodes.

[0026] The sourceelectrode may contact the data line or the
light emitting power line.

[0027] The gate electrode may include a metallic material,
and the source electrode, the drain electrode, and the pair of
sensor electrodes may include a transparent conductive mate-
rial.

[0028] The interlayer insulating layer may include a pla-
narization layer.

[0029] The OLED display may further include an organic
emission layer and a common electrode that are sequentially
formed on a portion of the drain electrode.

[0030] Yet another exemplary embodiment provides a
method for manufacturing organic light emitting diode
(OLED) display, including: forming first conductive wires
including a gate electrode, a gate line, a data line, and a light
emitting power line on a substrate; forming a gate insulating
layer on the first conductive wires; forming an oxide semi-
conductor pattern including an oxide semiconductor layer
and an oxide photoelectric conversion layer on the gate insu-
lating layer; forming an interlayer insulating layer on the
oxide semiconductor pattern; forming a plurality of contact
holes by etching the interlayer insulating layer or etching both
the interlayer insulating layer and the gate insulating layer;
and forming second conductive wires including a source elec-
trode, a drain electrode, and a pair of sensor electrodes that
contact the oxide semiconductor pattern or the first conduc-
tive wires through the plurality of contact holes.

[0031] The oxide semiconductor layer may include oxygen
(O) and at least one element selected from the group consist-
ing of gallium (Ga), indium (In), zinc (Zn), hafnium (Hf), and
tin (Sn).

[0032] The source electrode may contact any one of the
data line or the light emitting power line.

[0033] The gate line may extend in a direction crossing the
data line and the light emitting power line. The gate line or
both the data line and the light emitting power line may have
disconnection units at crossings between the gate line and the
data line and the light emitting power line.

[0034] The second conductive wires may further include a
connection member, and the connection member may mutu-
ally couple to the disconnection units of the gate line, the data
line, or the light emitting power line.

[0035] The method for manufacturing the OLED display
may further include forming an organic light emitting diode
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by sequentially forming an organic emission layer and a
common electrode on a portion of the drain electrode.
[0036] The first conductive wires may include a metallic
material, and the second conductive wires may include a
transparent conductive material.

[0037] According to the exemplary embodiments, the
organic light emitting diode (OLED) display may have a
relatively simplified structure and improved performance
while having an information display function and an infor-
mation input function.

[0038] In addition, the exemplary embodiments may sim-
plify the method for manufacturing an organic light emitting
diode (OLED) display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG.1isablockdiagram showing a configuration of
an organic light emitting diode (OLED) display according to
an exemplary embodiment;

[0040] FIG. 2 is a circuit diagram of a light emitting unit
and a sensor unit of a pixel area of FIG. 1;

[0041] FIG. 3 is an enlarged cross-sectional view showing
a part of a pixel area of the OLED display of FIG. 1;

[0042] FIG.4is an enlarged layout view showing a crossing
area of a gate line and a data line at the pixel area of the OLED
display of FIG. 1; and

[0043] FIGS. 5, 6, 7, and 8 are cross-sectional views
sequentially showing a process for manufacturing an OLED
display according to an exemplary embodiment.

DETAILED DESCRIPTION

[0044] In the following detailed description, certain exem-
plary embodiments have been shown and described, simply
by way of illustration. As those skilled in the art would real-
ize, the described embodiments may be modified in various
different ways, all without departing from the spirit or scope
of the present invention.

[0045] Accordingly, the drawings and description are to be
regarded as illustrative in nature and not restrictive. Like
reference numerals designate like elements throughout the
specification.

[0046] In addition, the size and thickness of each compo-
nent shown in the drawings are arbitrarily shown for under-
standing and ease of description, but the exemplary embodi-
ments are not limited thereto.

[0047] Inthe drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
for understanding and ease of description, the thickness of
some layers and areas is exaggerated. It will be understood
that when an element such as a layer, film, region, or substrate
is referred to as being “on” another element, it may be directly
on the other element, or intervening elements may also be
present.

[0048] Hereinafter, an exemplary embodiment will be
described with reference to FIGS. 1 to 4.

[0049] As shown in FIG. 1, an organic light emitting diode
(OLED) display 101 includes a plurality of pixel areas (PX)
that are formed in a display area (DE). A light emitting unit
(EP) is formed in each of the plurality of pixel areas (PX). In
addition, a sensor unit (SP) is formed in at least some pixel
areas (PX) among the plurality of pixel areas (PX). In other
words, the light emitting unit (EP) is formed in all the pixel
areas (PX), but the sensor unit (SP) may be formed in all the
pixel areas (PX) or only in some pixel areas (PX).
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[0050] In addition, the OLED display 101 further includes
light emitting drivers 911 and 912 that are connected to the
light emitting unit (EP), and sensor drivers 921 and 922 that
are connected to the sensor unit (SP) and drive the sensor unit
(SP). The light emitting drivers include a first light emitting
driver 911 that supplies a data signal to the light emitting unit
(EP) and a second light emitting driver 912 that supplies a
gate signal to the light emitting unit (EP). The sensor drivers
include a first sensor driver 921 that receives a detection
signal from the sensor unit (SP) and a second sensor driver
922 that supplies a reset signal to the sensor unit (SP). The
OLED display 101 further includes a light emitting controller
910 that controls the light emitting drivers 911 and 912, a
sensor controller 920 that controls the sensor drivers 921 and
922, and a main controller 900 that is connected to the light
emitting controller 910 and the sensor controller 920.

[0051] The light emitting controller 910 controls the first
light emitting driver 911 and the second light emitting driver
912. The light emitting controller 910 includes an analog-to-
digital (A-D) conversion circuit that converts analog image
data into digital data, and an image processing circuit that
performs image processing such as gamma correction, etc.

[0052] The sensor controller 920 controls the first sensor
driver 921 and the second sensor driver 922. The sensor
controller 920 analyzes the detection signal that is received
from the first sensor driver 921.

[0053] The main controller 900 includes a central process-
ing unit (CPU) that performs various arithmetic processes, an
arithmetic circuit for image processing, a memory circuit, etc.

[0054] However, the exemplary embodiment is not limited
to the foregoing. Therefore, the configurations and roles of
each of the drivers 911, 912, 921, and 922 and the controllers
910, 920, and 900 can be variously modified in other exem-
plary embodiments by those skilled in the art.

[0055] An information input process and an information
output process of the OLED display 101 according to the
exemplary embodiment will be described in more detail. The
sensor unit (SP) converts received light into an electrical
signal and transmits it to the sensor drivers 921 and 922. The
sensor controller 920 analyzes the detection signal that is
received by the sensor drivers 921 and 922 to determine a
selected position. The main controller 900 transmits an ana-
log signal to the light emitting controller 910 based on infor-
mation read by the sensor controller 920. The light emitting
controller 910 converts the analog signal into a digital signal
and transmits it to the light emitting drivers 911 and 912, and
the light emitting drivers 911 and 912 transmit a video signal
to each light emitting unit (EP). The light emitting units (EP)
emit light according to the transmitted video signal to display
images.

[0056] As shown in FIG. 2, each light emitting unit (EP)
includes an organic light emitting diode 70 and a plurality of
thin film transistors (TFTs) 10 and 20 for controlling emis-
sion, and the sensor unit (SP) includes a photosensor 60 and
a plurality of thin film transistors 30, 40, and 50.

[0057] In addition, the OLED display 101 includes a gate
line 231, a data line 232, a light emitting power line 233, a
sensor power line 238, a reset line 236, an output line 237,
each of which is connected to at least one component of the
light emitting unit (EP) and/or the sensor unit (SP). In one
exemplary embodiment, each of the above-mentioned lines
231,232,233, 236,237, and 238 is made of the same material
on the same layer.
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[0058] First, thelight emitting unit (EP) will be described in
more detail.
[0059] The light emitting unit (EP) has a 2Tr-1 Cap struc-

ture that includes the organic light emitting diode 70, the first
thin film transistor 10 for emission, the second thin film
transistor 20 for emission, and a capacitor 80 for emission.
However, the exemplary embodiment is not limited thereto.
Therefore, the light emitting unit (EP) may include three or
more thin film transistors for emission and two or more
capacitors for emission. In one embodiment, the added thin
film transistor for emission and capacitor for emission may be
a component of a compensation circuit. The compensation
circuit improves uniformity of the light emitting unit (EP) that
is formed for each pixel (PX), thereby suppressing the occur-
rence of a deviation in the image quality. In some embodi-
ments, the compensation circuit includes two to eight thin
film transistors.

[0060] The organic light emitting diode 70 includes an
anode electrode that is a hole injection electrode, a cathode
electrode that is an electron injection electrode, and an
organic emission layer that is disposed between the anode and
cathode electrodes.

[0061] Each of the first thin film transistor 10 and the sec-
ond thin film transistor 20 includes a gate electrode, an oxide
semiconductor layer, a source electrode, and a drain elec-
trode.

[0062] The first thin film transistor 10 is connected to the
gate line 231 and the data line 232, and the second thin film
transistor 20 is connected to the organic light emitting diode
70 and the light emitting power line 233.

[0063] The first thin film transistor 10 is used as a switch
that selects the light emitting unit (EP) to be light-emitted.
The gate electrode of the first thin film transistor 10 is con-
nected to the gate line 231, and the source electrode of the first
thin film transistor 10 is connected to the data line 232. The
first thin film transistor 10 transmits a data voltage input from
the data line 232 to the second thin film transistor 20 accord-
ing to the switching voltage applied to the gate line 231.
[0064] The capacitor 80 is connected to the drain electrode
of'the first thin film transistor 10 and the light emitting power
line 233, and stores a voltage corresponding to a voltage
difference between a voltage that is transferred from the thin
film transistor 10 and a voltage that is supplied to the light
emitting power line 233.

[0065] The second thin film transistor 20 supplies driving
power to the organic light emitting diode 70 to emit light in
the selected light emitting unit (EP). The gate electrode of the
second thin film transistor 20 is connected to a terminal of the
capacitor 80 that is connected to the drain electrode of the first
thin film transistor 10. The source electrode of the second thin
film transistor 20 and the other terminal of the capacitor 80 are
connected to the light emitting power line 233.

[0066] In addition, a part of the drain electrode of the sec-
ond thin film transistor 20 becomes the anode of the organic
light emitting diode 70.

[0067] As described above, the second thin film transistor
20 is connected to the light emitting power line 233 and the
capacitor 80, and supplies an output current (I, ,), Which is
proportional to a square of the difference between a voltage
stored in the capacitor 80 and a threshold voltage of the
second thin film transistor 20, to the organic light emitting
diode 70. The organic light emitting diode 70 light-emits
corresponding to the output current (I, ) that is supplied
from the second thin film transistor 20.
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[0068] Next, the sensor unit (SP) will be described in more
detail.

[0069] The sensor unit (SP) includes the photosensor 60,
the third thin film transistor 30, the fourth thin film transistor
40, and a fifth thin film transistor 50. However, the exemplary
embodiment is not limited thereto. Therefore, the sensor unit
(SP) may have two or more thin film transistors or four or
more thin film transistors.

[0070] The photosensor 60 has an oxide photoelectric con-
version layer and a pair of sensor electrodes. Each of the third
thin film transistor 30, the fourth thin film transistor 40, and
the fifth thin film transistor 50 includes a gate electrode, an
oxide semiconductor layer, a source electrode, and a drain
electrode. Here, the oxide semiconductor layer and the oxide
photoelectric conversion layer are made of the same material
on the same layer.

[0071] The gate electrode of the third thin film transistor 30
is connected to the reset line 236, the source electrode of the
third thin film transistor 30 is connected to the sensor power
line 238, and the drain electrode of the third thin film transis-
tor 30 is connected to the gate electrode of the fourth thin film
transistor 40 and the photosensor 60. In addition, the drain
electrode of the fourth thin film transistor 40 is connected to
the sensor power line 238.

[0072] The gate electrode of the fifth thin film transistor 50
is connected to the gate line 231. The source electrode of the
fifth thin film transistor 50 is connected to the source elec-
trode of the fourth thin film transistor 40, and the drain elec-
trode of the fifth thin film transistor 50 is connected to the
output line 237. Here, the polarities of the third thin film
transistor 30 and the fourth thin film transistor 40 are formed
to be different from each other.

[0073] First, the third thin film transistor 30 connected to
the reset line 236 is selected and turned on by the signal of the
reset line 236. At this time, the potential (or voltage) of the
sensor power line 238 is supplied to the gate electrode of the
fourth thin film transistor 40 through the third thin film tran-
sistor 30. Therefore, a reverse bias voltage is applied between
the sensor electrodes of the photosensor 60.

[0074] At this time, the source electrode of the fourth thin
film transistor 40 is maintained at a potential that is a differ-
ence between the potential difference between the source
electrode and the gate electrode of the fourth thin film tran-
sistor 40 and the potential of the sensor power supply line 238.
At this time, the fifth thin film transistor 50, which is con-
nected to the gate line 231, is turned off. A period when the
third thin film transistor 30 is turned on by the signal of the
reset signal 236 as described above is referred to as a reset
period.

[0075] Next, when the potential of the reset line 236 is
changed, the third thin film transistor 30 connected to the
corresponding reset line 236 is turned off, and another reset
line is selected to transmit the signal. When the potential of
the reset line 236 is changed such that the reset line is in the
non-selection state and light is irradiated to the photosensor
60 corresponding to the corresponding reset line 236, current
flows between the sensor electrodes of the photosensor 60. At
this time, the reverse bias voltage between the sensor elec-
trodes of the photosensor 60 that is applied during the reset
period is lowered.

[0076] Next, the fifth thin film transistor 50 is turned on by
a signal applied to the gate line 231. A period when the reset
line 236 is not selected and the fifth thin film transistor 50 is
turned on is referred to as an extraction period. As time
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elapses during the extraction period, the reverse bias voltage
between the sensor electrodes of the photosensor 60 is small,
wherein the variation of the reverse bias voltage is propor-
tional to intensity of light that is irradiated onto the oxide
photoelectric conversion layer of the photosensor 60. At this
time, the potential of any one of the pair of sensor electrodes
of'the photosensor 60 is maintained to be constant. Therefore,
the potential of the sensor electrode, which is connected to the
gate electrode of the fourth thin film transistor 40 among the
sensor electrodes of the photosensor 60, is lowered. There-
fore, the gate electrode of the fourth thin film transistor 40 is
deteriorated.

[0077] Since the source electrode of the fourth thin film
transistor 40 is connected to a constant current power supply,
the fourth thin film transistor 40 functions as a source fol-
lower. In other words, the voltage between the gate and source
electrodes of the fourth thin film transistor 40 is always main-
tained to be constant. Therefore, as the potential between the
sensor electrodes of the photosensor 60 is changed, the poten-
tial of the gate electrode of the fourth thin film transistor 40 is
changed, and the potential of the source electrode is changed
accordingly. When the extraction period elapses and the gate
line 231 is selected, the change in the potential of the source
electrode of the fourth thin film transistor 40 is output to the
output line 237 while the fifth thin film transistor 50 for a
sensor is turned on. As described above, the amount of light
received by the photosensor 60 of the sensor unit (EP) is
detected, such that it can be read as a voltage signal.

[0078] As described above, the configuration of the light
emitting unit (EP) and the sensor unit (SP) is not limited to the

foregoing, and therefore can be variously modified by those
skilled in the art.

[0079] In the above-mentioned configuration, the OLED
display 101 includes the light emitting unit (EP) and the
sensor unit (SP), making it possible to simultaneously or
concurrently perform the display and input of information.
Further, the OLED display 101 has improved performance
while having a relatively simple structure.

[0080] Hereinafter, the stacking structure of the OLED dis-
play 101 will be described in detail with reference to FIG. 3.
FIG. 3 shows a cross-sectional view of a structure of the light
emitting unit (EP) and the sensor unit (SP), which are formed
in the pixel area (PX) on a substrate main body 111, including
the second thin film transistor 20, the organic light emitting
diode 70, the photosensor 60, and the third thin film transistor
30.

[0081] As shown in FIG. 3, the substrate main body 111
may be formed of an insulating substrate that is made of glass,
quartz, ceramic, plastic, etc. In addition, the substrate main
body 111 is transparent to transmit light. However, the exem-
plary embodiment is not limited thereto.

[0082] A buffer layer 120 is formed on the substrate main
body 111. The buffer layer 120 may be formed of any one of
various suitable inorganic layers and organic layers. The
buffer layer 120 is provided for planarizing a surface while
preventing infiltration of undesirable components such as
impurity elements or moisture. However, the buffer layer 120
may be omitted according to the type and conditions of the
substrate main body 111.

[0083] First conductive wires, which include gate elec-
trodes 132 and 133 of the thin film transistors 20 and 30,
respectively, and the light emitting power line 233, are formed
on the buffer layer 120. Although not shown in FIG. 3, the first
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conductive wires further include the gate line 231, the data
line 232, the sensor power line 238, the reset line 236, and the
output line 237.

[0084] As described above, the gate electrodes 132 and
133, the gate line 231, the data line 232, the light emitting
power line 233, the sensor power line 238, the reset line 236,
and the output line 237 are formed by the same process,
making it possible to simplify the manufacturing process of
the OLED display 101.

[0085] Here, the gate line 231 is formed in a direction that
crosses the data line 232 and the light emitting power line 233.
However, since the gate line 231 is electrically isolated from
the data line 232 and the light emitting power line 233, the
gate line 231 or the data line 232 and the light emitting power
line 233 have a disconnection part that is broken at the cross-
ing area.

[0086] For example, as shown in FIG. 4, a part of the data
line 232 can be disconnected, putting the gate line 231 ther-
ebetween. Although not shown in FIG. 4, the light emitting
power line 233 may have a disconnected structure, like the
data line 232. However, the exemplary embodiment is not
limited thereto. Therefore, in some embodiments, the gate
line 231 may have the above described disconnected struc-
ture. The disconnection parts are connected to each other
through a connection member 273 that is formed on other
layers. The connection member 273 is made of the same
material as source electrodes 1711, 1721, and 1731, drain
electrodes 1712, 1722, and 1732, and a pair of sensor elec-
trodes 1761 and 1762 on the same layer.

[0087] In addition, the reset line 236 or the output line 237
and the sensor power line 238 may be disconnected at the
crossing areas, like the gate line 231 or the data line 232 and
light emitting power line 233, and may be connected through
other connection members 277.

[0088] Referring back to FIG. 3, the first conductive wires
132, 133, and 233 may be made of a metal layer. The metal
layer used for the first conductive wires 132, 133, and 233
may be made of a metal such as Al, Ag, Cr, Ti, Ta, Mo, etc.,
and an alloy thereof. The first conductive wires 132,133, and
233 may be formed of a single layer or may be formed of a
metal layer including Cr, Mo, Ti, or Ta having excellent
physical and chemical characteristics, or an alloy thereof, and
a metal layer of an Al group or a Ag group having suitable
resistance.

[0089] A gate insulating layer 140, which may be made of
tetraethyl orthosilicate (TEOS), silicon nitride (SiNx), silicon
oxide (Si0,), etc., is formed on the first conductive wires 132,
133, and 233. However, the material of the gate insulating
layer 140 is not limited to the foregoing.

[0090] An oxide semiconductor pattern, which includes
oxide semiconductor layers 152 and 153 of the thin film
transistors 20 and 30, respectively, and an oxide photoelectric
conversion layer 156, is formed on the gate insulating layer
140. In other words, the oxide semiconductor layers 152 and
153 and the oxide photoelectric conversion layer 156 are
made of the same material on the same layer.

[0091] Inaddition, the oxide semiconductor layers 152 and
153 are formed to be overlapped with the gate electrodes 132
and 133, respectively. In other words, the respective gate
electrodes 132 and 133 of the thin film transistors 20 and 30
are respectively disposed below the oxide semiconductor lay-
ers 152 and 153. As described above, when the gate electrodes
132 and 133 are disposed below the oxide semiconductor
layers 152 and 153, respectively, the size of the thin film
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transistors 20 and 30 may be formed to be relatively small.
Therefore, the overall space utilization of the OLED display
101 may be increased. In other words, the integration of the
OLED display 101 may be improved.

[0092] The oxide semiconductor patterns 152,153, and 156
may be made of an oxide including at least one element of
gallium (Ga), indium (In), zinc (Zn), and tin (Sn), as well as
oxygen (O). For example, the oxide semiconductor patterns
152, 153, and 156 may be an oxide such as InZnO, InGaO,
InSnO, ZnSnO, GaSnO, GaZnO, HfInZnO, GalnZnO, etc.

[0093] The thin film transistors 20 and 30 using the oxide
semiconductor layers 152 and 153, respectively, have effec-
tive mobility that is 2 to 100 times that of a thin film transistor
using hydrogenated amorphous silicon, and an on/off current
ratio having a value of 10° to 10®. In other words, the thin film
transistors 20 and 30 having the oxide semiconductor layers
152 and 153, respectively, have relatively excellent semicon-
ductor characteristics. In addition, in the above described
oxide semiconductor layers 152 and 153, the band gap is
about 3.0 to 3.5 eV, such that a light leakage current due to
visible light does not occur. Therefore, the OLED display
may suppress the occurrence of an instant afterimage. In
addition, in order to improve the characteristics of the thin
film transistors 20 and 30, group III, group 1V, group V, or
transition elements of the periodic table may be added to the
oxide semiconductor layers 152 and 153. Further, in the case
of'using the oxide semiconductor layers 152 and 153, the thin
film transistors 20 and 30 with relatively high mobility or
large current flow may be manufactured.

[0094] In addition, the organic light emitting diode 70,
which is connected to the thin film transistor 20 using the
oxide semiconductor layer 152, may suppress the deviation of
luminance as compared to an organic light emitting diode
using polysilicon.

[0095] Moreover, the use of the oxide photoelectric conver-
sion layer 156 considerably suppresses the deviation of char-
acteristics of the photosensor as compared to using a photo-
electric conversion layer made of polysilicon, such that a
touch position may be detected with high precision by the
photosensor 60.

[0096] As described above, the OLED display 101 using
the oxide semiconductor layers 152 and 153 and the oxide
photoelectric conversion layer 156 may have an information
display function and an information input function with high
reliability.

[0097] An interlayer insulating layer 160 is formed on the
oxide semiconductor patterns 152, 153, and 156. The inter-
layer insulating layer 160 may be made of various suitable
organic materials or inorganic materials that are known to
those skilled in the art. Further, the interlayer insulating layer
160 may include a planarization layer having planarization
characteristics, or may be formed as a planarization layer.

[0098] Further, the interlayer insulating layer 160 is etched,
or the interlayer insulating layer 160 and the gate insulating
layer 140 are etched together to form a plurality of contact
holes 1605 (shown in FIG. 7) that expose the oxide semicon-
ductor layers 152 and 153 and a part of the oxide conversion
layer 156 or parts of the first conductive wires 132, 133, and
233. The contact holes 1605 are illustrated in FIG. 7.

[0099] The second conductive wires that include source
electrodes 1721 and 1731, drain electrodes 1722 and 1732,
and a pair of sensor electrodes 1761 and 1762, are formed on
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the interlayer insulating layer 160. The second conductive
wires further include the connection members 273 and 277
(shown in FIG. 4).

[0100] AsshowninFIG. 3, the source electrode 1721 of the
second thin film transistor 20 contacts the light emitting
power line 233 through a contact hole. Further, as shown in
FIG. 4, the source electrode 1711 of the first thin film tran-
sistor 10 may contact the data line 232 through a contact hole.
In addition, referring back to FIG. 3, a part of the drain
electrode 1722 of the second thin film transistor 20 becomes
a pixel electrode 710 of the organic light emitting diode 70,
which is an anode. In addition, each of the pair of sensor
electrodes 1761 and 1762 contact the oxide photoelectric
conversion layer 156 through the contact hole.

[0101] The second conductive wires 1721, 1722, 1731,
1732,1761, and 1762 may be made of a transparent conduct-
ing material. The transparent conductive material may
include indium tin oxide (ITO), indium zinc oxide (IZO), zinc
oxide (ZnO), indium oxide (In,05,), etc.

[0102] An organic emission layer 720 and a common elec-
trode 730 are sequentially formed on a part of the drain
electrode 1722 of the second thin film transistor 20, which is
the pixel electrode 710. The common electrode 730 becomes
a cathode of the organic light emitting diode 70. However, the
above described exemplary embodiment is not limited to the
foregoing. Therefore, the pixel electrode 710 may be a cath-
ode and the common electrode 730 may be an anode.

[0103] In addition, the OLED display 101 further includes
a pixel defining layer 190. The pixel defining layer 190 has an
opening 1905. The opening 1905 of the pixel defining layer
1905 exposes a part of the drain electrode 1722 of the second
thin film transistor 20 or the pixel electrode 710. As described
above, the opening 1905 of the pixel defining layer 190
defines an area where the organic emission layer 720 is light-
emitted in the light emitting unit (EP). In other words, the
organic emission layer 720 formed within the opening 1905
of the pixel defining layer 190 emits light to display images.
Light generated from the organic light emitting diode 70 can
display images while the light is transmitted to the outside
through the substrate main body 111.

[0104] Further, the OLED display 101 may further include
a sealing member 210 that is placed on the substrate main
body 111 and sealed together to protect the organic emission
layer 720. A space between the sealing member 210 and the
substrate main body 111 may be sealed with a sealant. The
sealing member 210 may be formed as an insulating substrate
that is made of glass, quartz, ceramic, plastic, etc., or a metal-
lic substrate that is made of a stainless steel, etc.

[0105] Inaddition, the sealing member 210 may be formed
as a sealing thin film that is formed of at least one organic
layer or inorganic layer or is stacked with at least one inor-
ganic layer and at least one organic layer together.

[0106] Withthe above-mentioned configuration, the OLED
display 101 according to the above-described exemplary
embodiment may have a relatively simple structure while
having the information display function and the information
input function. Further, the OLED display 101 including the
thin film transistors 10, 20, 30, 40, and 50 and the photosensor
60 may have improved performance and relatively excellent
characteristics.

[0107] In FIG. 3, reference numeral FG indicates a user’s
finger. An arrow shown by a dotted line indicates a path
through which the photosensor 60 detects the position of the
finger FG.
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[0108] Hereinafter, with regard to FIGS. 5 to 8, a method
for manufacturing the OLED display 101 according to one
exemplary embodiment will be described.

[0109] First, as shown in FIG. 5, the buffer layer 120 is
formed on the substrate main body 101. The first conductive
wires 132, 133, and 233 are formed on the buffer layer 120.
The first conductive wires include the gate electrodes 132 and
133 and the light emitting power line 233. In addition,
although not shown in FIG. 5, the first conductive wires may
further include the gate line 231, the data line 232, the reset
line 236, the output line 237, the sensor power line 238, etc. In
FIG. 5, the first conductive wires 132, 133, and 233 are
formed of the same metal layer.

[0110] Next, as shown in FIG. 6, the gate insulating layer
140, which covers the first conductive wires 132, 133, and
233, is formed. The oxide semiconductor pattern, which
includes the oxide semiconductor layers 152 and 153 and the
oxide photoelectric conversion layer 156, is formed on the
gate insulating layer 140.

[0111] In one embodiment, the oxide semiconductor pat-
terns 152,153, and 156 are made of an oxide including at least
one element of gallium (Ga), indium (In), zinc (Zn), and tin
(Sn), as well as oxygen (O).

[0112] Next, as shown in FIG. 7, the interlayer insulating
layer 160, which covers the oxide semiconductor patterns
152, 153, and 156, is formed. The interlayer insulating layer
160 is etched or the interlayer insulating layer 160 and the
gate insulating layer 140 are etched together to form a plu-
rality of contact holes 1605 that expose the oxide semicon-
ductor layers 152 and 153 and a part of the oxide conversion
layer 156 or a part of the first conductive wires 132,133, and
233.

[0113] Next, as shown in FIG. 8, the second conductive
wires, which include the source electrodes 1721 and 1731, the
drain electrodes 1722 and 1732, and the pair of sensor elec-
trodes 1761 and 1762, are formed on the interlayer insulating
layer 160. Although not shown in FIG. 8, the second conduc-
tive wires may further include the connection members 273
and 277 (shown in FIG. 4). Moreover, a part of the drain
electrode 1722 of the second thin film transistor 20 becomes
the pixel electrode 710 of the organic light emitting diode 70.
[0114] Next, as shown in FIG. 3, the pixel defining layer
190, the organic emission layer 720, and the common elec-
trode 730 are formed. The OLED display 101 according to
one exemplary embodiment is formed by placing the sealing
member 210 on the substrate main body 111, which are sealed
together.

[0115] The above-mentioned manufacturing method may
relatively simplify the manufacturing of the OLED display
101 according to the above described exemplary embodi-
ment.

[0116] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the present
invention is not limited to the disclosed embodiments, but, on
the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims and their equivalents.

What is claimed is:

1. An organic light emitting diode display comprising:

a substrate comprising a plurality of pixel areas;

a light emitting unit in each of the plurality of pixel areas,
the light emitting unit comprising an organic light emit-
ting diode and a plurality of first thin film transistors; and
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asensor unitin each of at least some of the plurality of pixel
areas, the sensor unit comprising a photosensor and a
plurality of second thin film transistors,
wherein each of the plurality of first thin film transistors
and the plurality of second thin film transistors com-
prises an oxide semiconductor layer, and the photosen-
sor comprises an oxide photoelectric conversion layer,
the oxide semiconductor layer and the oxide photoelec-
tric conversion layer comprising a same material on a
same layer.
2. The organic light emitting diode display of claim 1,
wherein
the oxide semiconductor layer and the oxide photoelectric
conversion layer comprise oxygen (O) and at least one
element selected from the group consisting of gallium
(Ga), indium (In), zinc (Zn), hafnium (Hf), and tin (Sn).
3. The organic light emitting diode display of claim 1,
wherein
the substrate comprises a transparent insulating material
such that light emitted from the organic light emitting
diode is transmitted through the substrate.
4. The organic light emitting diode display of claim 1,
further comprising
a gate line, a data line, and a light emitting power line each
being electrically coupled to the plurality of first thin
film transistors,
wherein each of the plurality of first thin film transistors
comprises a gate electrode below the oxide semiconduc-
tor layer, and
wherein the gate electrode is on a same layer as the gate
line, the data line, and the light emitting power line of a
same material.
5. The organic light emitting diode display of claim 4,
wherein
the gate line extends in a direction that crosses the data line
and the light emitting power line,
the gate line or both the data line and the light emitting
power line have disconnection units at crossings
between the gate line and the data line and the light
emitting power line, and
the disconnection units are coupled to each other through a
connection member formed on different layers.
6. The organic light emitting diode display of claim 4,
further comprising
areset line, an output line, and a sensor power line that are
electrically coupled to the plurality of second thin film
transistors,
wherein each of the plurality of second thin film transistors
comprises a gate electrode below the oxide semiconduc-
tor layer, and
the gate electrode comprises a same material on a same
layer as the reset line, the output line, and the sensor
power line.
7. The organic light emitting diode display of claim 6,
wherein
the gate electrode of each of the first thin film transistors
and the gate electrode of each of the second thin film
transistors comprise a same material on a same layer.
8. The organic light emitting diode display of claim 1,
further comprising
a light emitting driver coupled to the light emitting unit and
a sensor driver coupled to the sensor unit.
9. The organic light emitting diode display of claim 8,
further comprising
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a light emitting controller for controlling the light emitting
driver, a sensor controller for controlling the sensor
driver, and a main controller coupled to the light emit-
ting controller and the sensor controller.

10. The organic light emitting diode display of claim 9,

wherein

the sensor controller is configured to transfer a detection
signal that is transferred from the sensor driver to the
main controller, and

the main controller is configured to control the light emit-
ting controller according to the detection signal to dis-
play images through the light emitting driver.

11. An organic light emitting diode display comprising:

a substrate;

a gate electrode on the substrate;

a gate insulating layer on the gate electrode;

an oxide semiconductor layer overlapped with the gate
electrode on the gate insulating layer;

an oxide photoelectric conversion layer comprising a same
material as the oxide semiconductor layer and located on
the gate insulating layer;

an interlayer insulating layer on the oxide semiconductor
layer and the oxide photoelectric conversion layer;

a source electrode and a drain electrode on the interlayer
insulating layer and being in contact with the oxide
semiconductor layer; and

a pair of sensor electrodes on the interlayer insulating layer
and being in contact with the oxide photoelectric con-
version layer.

12. The organic light emitting diode display of claim 11,

wherein

the oxide semiconductor layer and the oxide photoelectric
conversion layer comprise oxygen (O) and at least one
element selected from the group consisting of gallium
(Ga), indium (In), zinc (Zn), hathium (Hf), and tin (Sn).

13. The organic light emitting diode display of claim 11,

further comprising

a gate line, a data line, and a light emitting power line
comprising a same material as and located on a same
layer as the gate electrode.

14. The organic light emitting diode display of claim 13,

wherein

the gate line extends in a direction that crosses the data line
and the light emitting power line,

the gate line or both the data line and the light emitting
power line have disconnection unit at crossings between
the gate line and the data line and the light emitting
power line, and

the disconnection units are coupled to each other through a
connection member that comprises a same material as
the source electrode, the drain electrode, and the pair of
sensor electrodes.

15. The organic light emitting diode display of claim 13,

wherein

the source electrode contacts the data line or the light
emitting power line.

16. The organic light emitting diode display of claim 11,

wherein the gate electrode comprises a metallic material, and

the source electrode, the drain electrode, and the pair of

sensor electrodes comprise a transparent conductive
material.

17. The organic light emitting diode display of claim 11,

wherein the interlayer insulating layer comprises a planariza-
tion layer.
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18. The organic light emitting diode display of claim 11,
further comprising:

an organic emission layer and a common electrode that are

sequentially formed on a portion of the drain electrode.

19. A method for manufacturing organic light emitting
diode display, comprising:

forming first conductive wires comprising a gate electrode,

a gate line, a data line, and a light emitting power line on
a substrate;

forming a gate insulating layer on the first conductive

wires;

forming an oxide semiconductor pattern comprising an

oxide semiconductor layer and an oxide photoelectric
conversion layer on the gate insulating layer;

forming an interlayer insulating layer on the oxide semi-

conductor pattern;

forming a plurality of contact holes by etching the inter-

layer insulating layer or etching both the interlayer insu-
lating layer and the gate insulating layer; and

forming second conductive wires comprising a source

electrode, a drain electrode, and a pair of sensor elec-
trodes that contact the oxide semiconductor pattern or
the first conductive wires through the plurality of contact
holes.

20. The method for manufacturing organic light emitting
diode display of claim 19, wherein the oxide semiconductor
layer comprises oxygen (O) and at least one element selected
from the group consisting of gallium (Ga), indium (In), zinc
(Zn), hafnium (Hf), and tin (Sn).
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21. The method for manufacturing organic light emitting
diode display of claim 19, wherein the source electrode con-
tacts any one of the data line or the light emitting power line.

22. The method for manufacturing organic light emitting
diode display of claim 19, wherein the gate line extends in a
direction crossing the data line and the light emitting power
line, and

the gate line or both the data line and the light emitting

power line have disconnection unit at crossings between
the gate line and the data line and the light emitting
power line.

23. The method for manufacturing organic light emitting
diode display of claim 22, wherein the second conductive
wires further comprise a connection member, and

the connection member mutually couples to the disconnec-

tion units of the gate line, the data line, or the light
emitting power line.

24. The method for manufacturing organic light emitting
diode display of claim 19, further comprising:

forming an organic light emitting diode by sequentially

forming an organic emission layer and a common elec-
trode on a portion of the drain electrode.

25. The method for manufacturing organic light emitting
diode display of claim 24, wherein the first conductive wires
comprise a metallic material, and

the second conductive wires comprise a transparent con-

ductive material.
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