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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF DRIVING THE SAME

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on the 28" of Feb. 2013 and there
duly assigned Serial No. 10-2013-0022087.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display and a method of driving the same, and more
particularly, to an organic light emitting display capable of
improving display quality and a method of driving the same.

[0004] 2. Description of the Related Art

[0005] Recently, various flat panel displays (FPD) capable
of reducing weight and volume that are disadvantages of
cathode ray tubes (CRT) have been developed. The FPDs
include liquid crystal displays (LCD), field emission displays
(FED), plasma display panels (PDP), and organic light emit-
ting displays.

[0006] Among the flat panel displays (FPD), the organic
light emitting display displays an image using organic light
emitting diodes (OLEDs) that generate light components by
re-combination of electrons and holes. The organic light
emitting display has a high response speed and is driven with
low power consumption.

[0007] In general, the organic light emitting display dis-
plays a desired image while supplying currents correspond-
ing to gray scales to the OLEDs arranged in pixels. However,
the OLEDs are deteriorated as time goes by so that an image
with desired luminance may not be displayed. Actually, when
the OLEDs are deteriorated, light with lower luminance is
generated to correspond to the same data signal.

[0008] In order to solve the above problem, a method of
supplying currents to the OLEDs and extracting voltages
corresponding to the supplied currents is suggested. How-
ever, in the conventional deterioration information extracting
method, only a change in resistance values of the OLED:s is
extracted such that luminance information of the OLEDs
corresponding to deterioration is not extracted. That is, when
the deterioration is compensated for using the change in the
resistance values of the OLEDs, the deterioration is not cor-
rectly compensated for.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention has been made to
provide an organic light emitting display capable of improv-
ing display quality and a method of driving the same.

[0010] In order to achieve the foregoing and/or other
aspects of the present invention, there is provided an organic
light emitting display, including pixels positioned in an effec-
tive display unit, at least one dummy pixels positioned in a
dummy display unit in order to generate light with predeter-
mined luminance, at least one photodiodes arranged on the
dummy display unit to be adjacent to the dummy pixels, and
a sensing unit for extracting first resistance information from
organic light emitting diodes (OLEDs) included in the pixels,
extracting second resistance information from OLEDs
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included in the dummy pixels, and extracting luminance
information corresponding to the second resistance informa-
tion from the photodiodes.

[0011] The dummy pixels and the photodiodes are posi-
tioned to make pairs. The photodiode provides luminance
information corresponding to second resistance information
of adummy pixel adjacent thereto to the sensing unit. Each of
the photodiodes is coupled to two adjacent data lines. Each of
the photodiodes includes a sensor for generating a voltage
corresponding to an amount of light from an adjacent dummy
pixel and an amplifier for supplying a current corresponding
to the voltage of the sensor as the luminance information to
the sensing unit. The sensing unit includes a first transistor
coupled between a first power supply and a first node to
control an amount of current supplied from the first power
supply to the first node to correspond to an amount of the
light, a second transistor coupled between the first node and a
second power supply set to have a lower voltage than that of
the first power supply and turned on when a second control
signal is supplied from a second control line, a third transistor
coupled between a gate electrode of the first transistor and a
first data line and turned on when a scan signal is supplied to
a scan line, a first capacitor coupled between the first power
supply and the gate electrode of the first transistor, and a
second capacitor coupled between the first node and a gate
electrode of the second transistor.

[0012] Theorganic light emitting display further includes a
control line driver for supplying the second control signal to
the second control line, a scan driver for supplying a scan
signal to the scan line after the second control signal is sup-
plied, and a data driver for supplying a first dummy data
signal to the first data line in synchronization with the scan
signal. The first dummy data signal is set so that the same
current may flow through the first transistors included in the
photodiodes when the light is not supplied. In the first tran-
sistor, an activation layer positioned on a rear surface of a gate
layer overlaps a light emitting layer of an adjacent dummy
pixel in at least a partial region. A plurality of holes are
formed in the gate layer so that the activation layer is exposed.
The amplifier includes a fourth transistor coupled between a
first power supply and a second node to control an amount of
current that flows from the first power supply to the second
node to correspond to a voltage of the sensing unit, a fifth
transistor coupled between the second node and a second
power supply set to have a lower voltage than that of the first
power supply, a sixth transistor coupled between a gate elec-
trode of the fifth transistor and a second data line and turned
on when a scan signal is supplied to a scan line, a seventh
transistor coupled between the second node and the second
data line and turned on when a third control signal is supplied
to a third control line, and a third capacitor coupled between
a gate electrode of the fifth transistor and the second power
supply.

[0013] Theorganic light emitting display further includes a
scan driver for supplying a scan signal to the scan line, a
control line driver for supplying the third control signal after
the scan signal is supplied, and a data driver for supplying a
second dummy data signal to the second data line in synchro-
nization with the scan signal. The second dummy data signal
is set so that the same current may be sunken by the fifth
transistors included in the photodiodes. The second data line
is coupled to the sensing unit in a period where the third
control signal is supplied. The sensing unit selects a current
supplied from the second data line as the luminance informa-
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tion. The organic light emitting display further includes a
memory for storing the first resistance information, the sec-
ond resistance information, and the luminance information
and a timing controller for changing a bit of first data so that
deterioration of the OLEDs included in the pixels is compen-
sated for to correspond to the first resistance information, the
second resistance information, and the luminance informa-
tion to generate second data. The organic light emitting dis-
play further includes a data driver for supplying data signals
to the pixels via data lines to correspond to the second data
and supplying dummy data signals corresponding to uniform
luminance to the dummy pixels, a scan driver for supplying
scan signals to scan lines coupled to the pixels and the dummy
pixels, a control line driver for supplying a first control signal
to first control lines coupled to the pixels and the dummy
pixels, and a switching unit for alternately coupling the sens-
ing unit and the data driver to the data lines.

[0014] Each of the pixels and the dummy pixels includes an
OLED, a second transistor for controlling an amount of cur-
rent supplied from a first power supply to the OLED, a first
transistor coupled between a data line and a gate electrode of
the second transistor and turned on when a scan signal is
supplied to a scan line, and a third transistor coupled between
an anode electrode of the OLED and the data line and turned
on when a first control signal is supplied to a first control line.
The sensing unit supplies a predetermined current in a period
where the third transistor is turned on to extract a voltage
applied to the OLED as the first resistance information or the
second resistance information.

[0015] There is provided a method of driving an organic
light emitting display, including extracting first resistance
information from a first OLED of a pixel positioned in an
effective display unit, extracting second resistance informa-
tion from a second OLED of a dummy pixel positioned in a
dummy display unit, extracting luminance information from
a photodiode positioned to be adjacent to the dummy pixel,
and controlling a bit of data so that deterioration information
of the first OLED corresponding to the first resistance infor-
mation may be compensated for to correspond to the second
resistance information and the luminance information.
[0016] Extracting the first resistance information includes
supplying a predetermined current to the first OLED and
extracting a voltage applied to the first OLED as the first
resistance information to correspond to the predetermined
current. Extracting the second resistance information
includes supplying a predetermined current to the second
OLED and extracting a voltage applied to the second OLED
as the second resistance information to correspond to the
predetermined current. Extracting the luminance information
includes generating an electric signal corresponding to an
amount of light from an adjacent dummy pixel and extracting
the electric signal as luminance information corresponding to
the second resistance information of the adjacent dummy
pixel.

[0017] Intheorganiclight emitting display according to the
present invention and the method of driving the same, dete-
rioration is compensated for using the resistance information
of the OLEDs and the luminance information corresponding
to the resistance information. In this case, the deterioration of
the OLEDs may be correctly compensated for.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A more complete appreciation of the present inven-
tion, and many of the attendant advantages thereof, will

Aug. 28,2014

become readily apparent as the same becomes better under-
stood by reference to the following detailed description when
considered in conjunction with the accompanying drawings
in which like reference symbols indicate the same or similar
components, wherein:

[0019] FIG. 1isaview illustrating an organic light emitting
display according to an embodiment of the present invention;
[0020] FIG. 2 is a view schematically illustrating the
switching unit and the sensing unit illustrated in FIG. 1;
[0021] FIG. 3 is a view illustrating a pixel according to an
embodiment of the present invention;

[0022] FIG. 4is a drawing illustrating a photodiode accord-
ing to an embodiment of the present invention;

[0023] FIG. 5is a waveform diagram illustrating operation
processes of the photodiode illustrated in FI1G. 4;

[0024] FIG. 6 is a sectional view schematically illustrating
astructure of the first transistor illustrated in FIG. 4 according
to a first embodiment;

[0025] FIG. 7 is a sectional view schematically illustrating
astructure of the first transistor illustrated in FIG. 4 according
to a second embodiment; and

[0026] FIG. 8 is a view illustrating a change in resistances
and luminance components corresponding to deterioration of
organic light emitting diodes (OLED).

DETAILED DESCRIPTION OF THE INVENTION

[0027] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be not only directly coupled to the
second element but may also be indirectly coupled to the
second element via a third element. Further, some of the
elements that are not essential to the complete understanding
of the invention are omitted for clarity. Also, like reference
numerals refer to like elements throughout.

[0028] Hereinafter, an organic light emitting display and a
method of driving the same will be described in detail as
follows with reference to FIGS. 1 to 8 in which preferred
embodiments by which those who skilled in the art may easily
perform the present invention are included.

[0029] FIG. 1isaview illustrating an organic light emitting
display according to an embodiment of the present invention.
[0030] Referring to FIG. 1, an organic light emitting dis-
play according to the embodiment of the present invention
includes an effective display unit 130, a dummy display unit
200, a scan driver 110, a data driver 120, a timing controller
150, a control line driver 160, a switching unit 170, a sensing
unit 180, and a memory 190.

[0031] The effective display unit 130 as a region recog-
nized by an observer displays an image. For this purpose, the
effective display unit 130 includes pixels 140 positioned at
intersections of scan lines S1 to Sn and data lines D1 to Dm.
The pixels 140 receive a first power supply ELVDD (not
shown) and a second power supply ELVSS (not shown). The
pixels 140 realize an image while controlling amounts of
currents supplied from the first power supply ELVDD to the
second power supply ELVSS via organic light emitting
diodes (OLED) to correspond to data signals in a driving
period. The pixels 140 supply voltages, applied to the
OLEDs, to the sensing unit 180 to correspond to predeter-
mined currents in a sensing period.

[0032] The dummy display unit 200 includes a plurality of
dummy pixels 240 and a plurality of photodiodes 250. Here,
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the dummy pixel 240 and the photodiode 250 make a pair to
be adjacent to each other. The dummy pixel 240 generates
light with predetermined luminance to correspond to a
dummy data signal. The photodiode 250 generates an electric
signal to correspond to the light supplied from the dummy
pixel 240 adjacent thereto. For this purpose, the dummy pixel
240 is electrically coupled to a data line and the photodiode
250 is electrically coupled to two adjacent data lines.

[0033] On the other hand, according to the present inven-
tion, dummy data signals are supplied in the driving period so
that the dummy pixels 240 emit light components. Then, the
dummy pixels 240 supply voltages applied to the OLEDs to
the sensing unit 180 to correspond to predetermined currents
in the sensing period. In addition, in the sensing period, the
photodiodes 250 convert the light components emitted from
the dummy pixels 240, corresponding to the dummy data
signals, into electric signals and supply the electric signals to
the sensing unit 180. In this case, information on a change in
luminance components of the OLEDs corresponding to a
change in resistances of the OLEDs is extracted. Therefore,
deterioration of the OLEDs may be stably compensated for.
Detailed description of the above will be made later.

[0034] The scan driver 110 supplies scan signals to scan
lines S1 to Sn+1 positioned in the effective display unit 130
and the dummy display unit 200. For example, the scan driver
110 may sequentially supply the scan signals to the scan lines
S1 to Sn+1. On the other hand, in FIG. 1, the scan lines S1 to
Sn+1 positioned in the effective display unit 130 and the
dummy display unit 200 are driven by one scan driver 110.
However, the present invention is not limited to the above. For
example, the effective display unit 130 and the dummy dis-
play unit 200 may be driven by separate scan drivers.

[0035] The control line driver 160 supplies a first control
signal to first control lines CL.11 to CL1#+1 positioned in the
effective display unit 130 and the dummy display unit 200.
Here, the first control signal may be sequentially supplied to
the first control lines CL11 to CL1#+1 in the sensing period.
In addition, the control line driver 160 supplies a second
control signal to at least one second control line CL21 posi-
tioned in the dummy display unit 200 and supplies a third
control signal to at least one third control line CL31 posi-
tioned in the dummy display unit 200. On the other hand, in
FIG. 1, the control lines CL11 to CL1r+1, CL21, and CL31
positioned in the effective display unit 130 and the dummy
display unit 200 are driven by one control line driver 160.
However, the present invention is not limited to the above. For
example, the effective display unit 130 and the dummy dis-
play unit 200 may be driven by separate control line drivers.
[0036] The data driver 120 generates data signals using
second data Data2 supplied from the timing controller 150
and supplies the generated data signals to the data lines D1 to
Dm. Then, the data driver 120 supplies the plurality of
dummy data signals to the dummy display unit 200 so that
resistance information and luminance information of the
OLEDs may be extracted. Detailed description of the above
will be performed later.

[0037] The switching unit 170 selectively couples the sens-
ing unit 180 and the data driver 120 to the data lines D1 to Dm.
For this purpose, the switching unit 170 includes a pair of
switching elements coupled to each of the data lines D1 to Dm
(that is, in each channel).

[0038] The sensing unit 180 extracts first resistance infor-
mation items of the OLEDs from the pixels 140 positioned in
the effective display unit 130 and extracts second resistance
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information items of the OLEDs from the dummy pixels 240.
Then, the sensing unit 180 extracts luminance information
items corresponding to the second resistance information
items from the photodiodes 250.

[0039] The memory 190 stores the first resistance informa-
tion items, the second resistance information items, and the
luminance information items extracted from the sensing unit
180.

[0040] The timing controller 150 changes a bit of the first
data Datal to correspond to the resistance information items
and the luminance information items stored in the memory
190 to generate the second data Data2 and supplies the gen-
erated second data Data2 to the data driver 120. For example,
the timing controller 150 grasps the information on the
change in the luminance components of the OLEDs corre-
sponding to the change in the resistances of the OLEDs using
the second resistance information items and the luminance
information items. In this case, the information on the change
in the luminance components of the OLEDs corresponding to
the first resistance information items may be extracted.
Therefore, the timing controller 150 changes the bit of the
first data Datal so that the deterioration, that is, the luminance
components of the OLEDs may be compensated for to cor-
respond to the first resistance information items to generate
the second data Data2. Here, the second data Data2 corre-
sponds to the effective display unit 130.

[0041] FIG. 2 is a view schematically illustrating the
switching unit and the sensing unit illustrated in FIG. 1. In
FIG. 2, for convenience sake, the switching unit and the
sensing unit are coupled to the first data line D1.

[0042] Referring to FIG. 2, a pair of switching elements
SW1 and SW2 are provided in each channel of the switching
unit 170. A sensing circuit 181 and an analog-to-digital con-
verter (hereinafter, referred to as ADC) 182 are provided in
each channel of the sensing unit 180. Here, the ADC 182 may
be formed in each of a plurality of channels.

[0043] The first switching element SW1 is positioned
between the data driver 120 and the data line D1. The first
switching element SW1 is turned on when the data signal and
the dummy data signal are supplied from the data driver 120.
[0044] The second switching element SW2 is positioned
between the sensing unit 180 and the data line D1. The second
switching element SW2 is turned on when the first resistance
information items and the second resistance information
items are extracted. In this case, the first switching element
SW1 and the second switching element SW2 are alternately
turned on and off.

[0045] On the other hand, as will be explained in more
detail later, the first switching element SW1 and the second
switching element SW2 are coupled (not shown in FIG. 2) to
each of the data lines D2 and D3 coupled to the photodiode
250 shown in FIG. 1. The first switching element SW1 elec-
trically coupled to the photodiode 250 is turned on when the
data signals and the dummy data signals are supplied from the
data driver 120. The second switching element SW2 electri-
cally coupled to the photodiode 250 is turned on when lumi-
nance information is extracted.

[0046] The sensing circuit 181 supplies a predetermined
current to the pixel 140 and the dummy pixel 240 in a period
where the first resistance information items and the second
resistance information items are extracted. At this time, the
current supplied from the sensing circuit 181 flows via the
OLED included in the pixel 140 or the OLED included in the
dummy pixel 240. At this time, a voltage applied to the OLED
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is supplied to the ADC 182 as the first resistance information
or the second resistance information. On the other hand, since
a resistance value of the OLED is changed to correspond to
deterioration of the OLED, deterioration information is
included in the first resistance information and the second
resistance information. Additionally, the current supplied
from the sensing circuit 181 may be variously set so that a
predetermined voltage may be applied within a predeter-
mined time. For example, the sensing circuit 181 may be set
to have a current to be flown to the OLED when the pixels 140
and 240 emit light with maximum luminance.

[0047] On the other hand, in the above, it is described that
a predetermined current is supplied from the sensing circuit
181. However, the present invention is not limited to the
above. For example, the sensing circuit 181 may additionally
extract information on a threshold voltage of a driving tran-
sistor included in the pixels 140 and 240 while sinking the
predetermined current.

[0048] The ADC 182 converts the first resistance informa-
tion, the second resistance information, and the luminance
information supplied thereto into digital values to store the
digital values in the memory 190.

[0049] The memory 190 stores the first resistance informa-
tion, the second resistance information, and the luminance
information supplied from the ADC 182 as the digital values.
[0050] Thetiming controller 150 extracts a change in lumi-
nance corresponding to a change in resistance using the sec-
ond resistance information and the luminance information.
Then, the timing controller 150 changes a bit of the first data
Datal so that the luminance may be compensated for to
correspond to the first resistance information to generate the
second data Data2. That is, the timing controller 150 controls
a bit of the data using luminance information as well as
resistance information. In this case, loss of luminance corre-
sponding to the deterioration of the OLED may be correctly
compensated for.

[0051] Thedatadriver 120 generates a data signal using the
second data Data2 and supplies the generated data signal to
the pixel 240.

[0052] FIG. 3 is a view illustrating a pixel according to an
embodiment of the present invention. According to the
present invention, the pixel 140 and the dummy pixel 240 are
formed of the same circuit.

[0053] Referring to FIG. 3, the pixels 140 and 240 accord-
ing to the embodiment of the present invention includes an
OLED, and a circuit pixel 142 for supplying a current to the
OLED.

[0054] An anode electrode of the OLED is coupled to the
OLED is coupled to the pixel circuit 142 and a cathode
electrode of the OLED is coupled to a second power supply
ELVSS. The OLED generates light with predetermined lumi-
nance to correspond to the current supplied from the pixel
circuit 142.

[0055] The pixel circuit 142 receives a data signal or a
dummy data signal from the data line Dm when the scan
signal is supplied to the scan line Sn. In addition, the pixel
circuit 142 receives a predetermined current from the sensing
circuit 181 when a control signal is supplied to a control line
CLn and supplies a voltage (that is, first resistance informa-
tion or second resistance information) corresponding to the
received current to the ADC 182. For this purpose, the pixel
circuit 142 includes four transistors M1 to M4 and a storage
capacitor Cst.
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[0056] A gate electrode of the first transistor M1 is coupled
to the scan line Sn and a first electrode of the first transistor
M1 is coupled to the data line Dm. A second electrode of the
first transistor M1 is coupled to a first terminal of the storage
capacitor Cst. The first transistor M1 is turned on when the
scan signal is supplied to the scan line Sn. Here, the scan
signal is supplied in a period where a voltage corresponding
to the data signal or the dummy data signal is charged in the
storage capacitor Cst.

[0057] A gate electrode of the second transistor M2 is
coupled to the first terminal of the storage capacitor Cstand a
first electrode of the second transistor M2 is coupled to a
second terminal of the storage capacitor Cst and to the first
power supply ELVDD. The second transistor M2 controls an
amount of current that flows from the first power supply
ELVDD to the second power supply ELVSS via the OLED to
correspond to the voltage stored in the storage capacitor Cst.
At this time, the OLED generates light corresponding to an
amount of current supplied from the second transistor M2.
[0058] A gateelectrode ofthe third transistor M3 is coupled
to an emission control line En and a first electrode of the third
transistor M3 is coupled to a second electrode of the second
transistor M2. A second electrode of the third transistor M3 is
coupled to the OLED. The third transistor M3 is turned off
when an emission control signal is supplied to the emission
control line En and is turned on when the emission control
signal is not supplied. Here, the emission control signal is
supplied in a period where the voltage corresponding to the
data signal is charged in the storage capacitor Cst and in a
period where the resistance information of the OLED is
sensed.

[0059] A gate electrode of the fourth transistor M4 is
coupled to a first control line CL1# and a first electrode of the
fourth transistor M4 is coupled to the second electrode of the
third transistor M3. In addition, a second electrode of the
fourth transistor M4 is coupled to the data line Dm. The fourth
transistor M4 is turned on when the control signal is supplied
to the first control line CL1# and is turned off in the other
cases.

[0060] The storage capacitor Cst is coupled between the
gate electrode of the second transistor M2 and the first power
supply ELVDD. The storage capacitor Cst charges the volt-
age corresponding to the data signal or the dummy data sig-
nal.

[0061] When operation process are briefly described, the
first transistors M1 included in the pixels 140 positioned in
the effective display unit 130 are turned on in units of lines to
correspond to the scan signals in the driving period (where the
first switching element SW1 is turned on). When the first
transistor M1 is turned on, the data signal from the data line
Dm is supplied to the storage capacitor Cst and the voltage
corresponding to the data signal is charged in the storage
capacitor Cst. In a period where the voltage is charged in the
storage capacitor Cst, the third transistor M3 is turned off to
correspond to the emission control signal supplied to the
emission control line En. For this purpose, in the driving
period, the scan signal supplied to the ith (i is a natural
number) scan line Si overlaps an emission control signal
supplied to an ith emission control line Ei. Then, the second
transistor M2 supplies a predetermined current to the OLED
to correspond to the voltage charged in the storage capacitor
Cst to generate light with predetermined luminance.

[0062] The first transistors M1 included in the dummy pix-
els 240 positioned in the dummy display unit 200 are turned
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on in units of lines to correspond to the scan signals coupled
to the scan line Sn+1 (see FIG. 1) in the driving period. When
the first transistor M1 is turned on, the dummy data signal
from the data line Dm is supplied to the storage capacitor Cst
so that the voltage corresponding to the dummy data signal is
charged in the storage capacitor Cst. In a period where the
voltage is charged in the storage capacitor Cst, the third
transistor M3 is turned off to correspond to an emission
control signal supplied to an emission control line En+1.
Then, the second transistor M2 supplies a predetermined
current to the OLED to correspond to the voltage charged in
the storage capacitor Cst to generate light with predetermined
luminance.

[0063] As described above, in the driving period, the pixels
140 positioned in the effective display unit 130 realize a
predetermined image to correspond to the data signal. The
dummy pixels 240 positioned in the dummy display unit 200
emit light with predetermined luminance to correspond to the
dummy data signal. Here, the light generated by the dummy
pixels 240 is not observed by a viewer. Actually, according to
the present invention, the dummy data signal is experimen-
tally determined so that the OLED included in the dummy
pixel 240 may be deteriorated. For example, the dummy data
signal corresponding to the highest gray scale may be sup-
plied so that the OLED included in the dummy pixel 240 may
be deteriorated at a high speed.

[0064] In the sensing period (where the second switching
element SW2 is turned on), the first control signal is sequen-
tially supplied to the first control signal lines CL11 to CL1#n+
1. Then, the fourth transistors M4 included in the pixels 140
and 240 are turned on in units of lines. When the fourth
transistor M4 is turned on, a predetermined current from the
sensing circuit 181 is supplied to the OLED. Then, the ADC
182 converts a voltage applied to the OLED into a digital
value as first resistance information or second resistance
information to store the digital value in the memory 190. That
is, in the sensing period, the resistance information included
in the pixels 140 and 240 is extracted to be stored in the
memory 190.

[0065] On the other hand, according to the present inven-
tion, the structure of the pixels 140 and 240 is not limited to
that of FIG. 3. Actually, the pixels 140 and 240 according to
the present invention may be applied in various forms includ-
ing the fourth transistor M4 so that deterioration information
may be extracted. For example, the pixel 140 according to the
present invention may be selected as one of currently well-
known various circuits.

[0066] FIG.41isadrawingillustrating a photodiode accord-
ing to an embodiment of the present invention.

[0067] Referring to FIG. 4, a photodiode according to the
embodiment of the present invention includes a sensor 252
and an amplifier 254.

[0068] The sensor 252 senses light from an adjacently
paired dummy pixel 240 and supplies a voltage (or a current)
corresponding to the sensed light. For this purpose, the sensor
252 includes a first transistor M11 to a third transistor M13, a
first capacitor C1, and a second capacitor C2.

[0069] The first transistor M11 is coupled between a third
power supply VDD and a first node N1. The first transistor
M11 controls an amount of current supplied from the third
power supply VDD to the first node N1 to correspond to the
amount of light supplied from the adjacent dummy pixel 240.
[0070] The second transistor M12 is coupled between the
first node N1 and a fourth power supply VSS. A gate electrode
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of the second transistor M12 is coupled to the second control
line CL21. The second transistor M12 is turned on when the
second control signal is supplied to the second control line
CL21 and is turned off in the other cases. Here, the fourth
power supply VSS is set to have a voltage lower than that of
the third power supply VDD. For example, the third power
supply VDD may be set as the first power supply ELVDD and
the fourth power supply VSS may be set as the second power
supply ELVSS.

[0071] Thethird transistor M13 is coupled between the data
line D2 and the gate electrode of the first transistor M11. A
gate electrode of the third transistor M13 is coupled to the
scan line Sn+1. The third transistor M13 is turned on when the
scan signal is supplied to the scan line Sn+1 to electrically
couple the data line D2 and the gate electrode of the first
transistor M11 to each other.

[0072] The first capacitor C1 is coupled between a gate
electrode of the first transistor M11 and the third power sup-
ply VDD. The first capacitor C1 charges a voltage corre-
sponding to a first dummy data signal supplied from the data
line D2 when the third transistor M13 is turned on. Here, the
first dummy data signal is set so that the same current (dark
current) flows through the first transistors M11 included in the
photodiodes 250 when light is not supplied.

[0073] To be specific, the first transistors M11 included in
the photodiodes 250 may supply different currents to the first
node N1 by the same amount of light due to a process devia-
tion. When the different currents are supplied from the pho-
todiodes 250 to the first node N1 to correspond to the same
amount of light, reliability of luminance information is dete-
riorated.

[0074] Therefore, according to the present invention, in a
period where the scan signal is supplied to the scan line Sn+1,
the photodiodes 250 receive different first dummy data sig-
nals. Here, the first dummy data signals are experimentally
determined so that the same dark current may flow through
the first transistors M11 included in the photodiodes 250.
[0075] The second capacitor C2 is coupled between the
gate electrode of the second transistor M12 and the first node
N1. The second capacitor C2 converts a current supplied from
the first transistor M11 into a voltage.

[0076] The amplifier 254 amplifies a current to correspond
to a voltage of the first node N1 and supplies the amplified
current to the data line D3. For this purpose, the amplifier 254
includes a fourth transistor M14 to a seventh transistor M17,
a third capacitor C3 and a fourth capacitor C4.

[0077] The fourth transistor M14 is coupled between the
third power supply VDD and a second node N2. A gate
electrode of the fourth transistor M14 is coupled to the first
node N1. The fourth capacitor C4 is coupled between the gate
electrode of the fourth transistor M14 and the third power
supply VDD. The fourth capacitor C4 charges a voltage cor-
responding the first node N1. The fourth transistor M14 con-
trols an amount of current supplied from the third power
supply VDD to the second node N2 to correspond to a voltage
applied to the first node N1.

[0078] The fifth transistor M15 is coupled between the
second node N2 and the fourth power supply VSS. A gate
electrode of the fifth transistor M15 is coupled to a second
electrode of the sixth transistor M16. The fifth transistor M15
sinks a predetermined current to correspond to a voltage
charged in the third capacitor C3.

[0079] The sixth transistor M16 is coupled between the
gate electrode of the fifth transistor M15 and the data line D3.
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A gate electrode of the sixth transistor M16 is coupled to the
scan line Sn+1. The sixth transistor M16 is turned on when the
scan signal is supplied to the scan line Sn+1 to electrically
couple the data line D3 and the gate electrode of the fifth
transistor M15 to each other.

[0080] The seventh transistor M17 is coupled between the
second node N2 and the data line D3. A gate electrode of the
seventh transistor M17 is coupled to the third control line
CL31. The seventh transistor M17 is turned on when the third
control signal is supplied to the third control line CL31 to
electrically couple the data line D3 and the second node N2 to
each other.

[0081] The third capacitor C3 is coupled between the gate
electrode of the fifth transistor M15 and the fourth power
supply VSS. The third capacitor C3 receives a second dummy
data signal from the data line D3 when the sixth transistor
M16 is turned on. Here, the second dummy data signal is set
so that the same current is sunken by the fifth transistors M15
included in the photodiodes 250.

[0082] To be specific, threshold voltages of the fourth tran-
sistor M14 and the fifth transistor M15 included in the pho-
todiodes 250 are set to be different due to the process devia-
tion. Therefore, according to the present invention, different
second dummy data signals are supplied to the photodiodes
250 so that the process deviation may be compensated for.
Here, the second dummy data signals are experimentally
determined so that the same current is sunken by the fifth
transistors M15 included in the photodiodes 250.

[0083] The current sunken by the fifth transistor M15 flows
from the third power supply VDD to the fourth power supply
VSS via the fourth transistor M14, the second node N2, and
the fifth transistor M15. In this case, operation points of the
fourth transistors M14 included in the photodiodes 250 coin-
cide with each other so that the process deviation may be
compensated for. On the other hand, a current that flows to
correspond to the voltage applied to the first node N1 is
supplied to the third data line D3 via the seventh transistor
M17. Here, the current that flows to the third data line D3, that
is, an amplification ratio is controlled to correspond to a ratio
of channel width to length (W/L) of the fourth transistor M14
and the fifth transistor M15.

[0084] FIG.5isa waveform diagram illustrating operation
processes of the photodiode illustrated in FIG. 4.

[0085] Referring to FIG. 5, the second control signal is
supplied to the second control line CL.21 so that the second
transistor M12 is turned on. When the second transistor M12
is turned on, a voltage of the fourth power supply VSS is
supplied to the first node N1 so that the second capacitor C2
is initialized.

[0086] Then, the scan signal is supplied to the scan line
Sn+1, a first dummy data signal DDS 1 is supplied to the
second data line D2, and a second dummy data signal DDS2
is supplied to the third data line D3.

[0087] When the scan signal is supplied to the scan line
Sn+1, the third transistor M13 and the sixth transistor M16
are turned on. When the third transistor M13 is turned on, the
first dummy data signal DDS 1 from the second data line D2
is supplied to the gate electrode of the first transistor M11 so
that a voltage corresponding to the first dummy data signal
DDS 1 is charged in the first capacitor C1.

[0088] When the sixth transistor M16 is turned on, the
second dummy data signal DDS2 from the third data line D3
is supplied to the gate electrode of the fifth transistor M15 so
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that a voltage corresponding to the second dummy data signal
DDS2 is charged in the third capacitor C3.

[0089] When the voltage corresponding to the first dummy
data signal DDS 1 is charged in the first capacitor C1 and the
voltage corresponding to the second dummy data signal
DDS2 is charged in the third capacitor C3, the process devia-
tions of the first transistor M11 and the fourth transistor M14
may be compensated for. On the other hand, in a period where
the first and second dummy data signals DDS1 and DDS2 are
supplied, the first switching element SW1 is turned on so that
the data lines D2 and D3 and the data driver 120 are electri-
cally coupled to each other.

[0090] Then, the first transistor M11 receives light from the
adjacent dummy pixel 240 and supplies a current correspond-
ing to the light to the first node N1. Then, a voltage corre-
sponding to luminance of the light of the dummy pixel 240 is
applied to the first node N1. When the voltage is applied to the
first node N1, the fourth transistor M14 supplies a current to
the second node N2 to correspond to the voltage of the first
node N1.

[0091] Then, the third control signal is supplied to the third
control line CL31 so that the seventh transistor M17 is turned
on. When the seventh transistor M17 is turned on, the current
supplied from the fourth transistor M14 is supplied to the
third data line D3. That is, in the current supplied from the
fourth transistor M14 to the second node N2, a current
excluding a current sunken by the fifth transistor M15, that is,
a current corresponding to an amount of light of the dummy
pixel 240 is supplied to the third data line D3. At this time,
since the second switching element SW2 is turned on, the
current supplied to the third data line D3, that is, luminance
information is converted into a digital signal to be stored in
the memory 190. Actually, the photodiode 250 according to
the present invention repeats the above processes to supply
the luminance information to the sensing unit 180.

[0092] Additionally, according to the present invention, an
activation layer of the first transistor M11 is positioned on a
rear surface of a light emitting layer (that is, the OLED) of the
adjacent dummy pixel 240. When the activation layer of the
first transistor M11 is positioned on the rear surface of the
light emitting layer of the adjacent dummy pixel 240, the light
from the dummy pixel 240 may be stably supplied to the first
transistor M11.

[0093] FIG. 6 is a sectional view schematically illustrating
a structure of the first transistor of the photodiode illustrated
in FIG. 4 with respect to the adjacent dummy pixel according
to a first embodiment.

[0094] Referring to FIG. 6, a buffer layer 402 and an acti-
vation layer 403 are sequentially formed on a substrate 400.
Then, a first insulating layer 404 and a conductive layer 407
are sequentially formed on the activation layer 403 and the
buffer layer 402 including the substrate 400. Here, the con-
ductive layer 407 (or a gate layer) may be formed of no less
than two layers and is used as the gate electrode of the first
transistor M11. For this purpose, the conductive layer 407
may be formed of a transparent conductive material.

[0095] After the gate electrode 407 is formed, a transparent
second insulating layer 406 is formed. The second insulating
layer 406 is patterned so that the activation layer 403 of a
source region and a drain region is exposed. After the second
insulating layer 406 is patterned, a source electrode 4094 and
a drain electrode 4095 coupled to the activation layer 403 are
formed.
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[0096] After the source electrode 409a and the drain elec-
trode 4095 are formed, a third insulating layer 408 is formed.
After the third insulating layer 408 is formed, an anode elec-
trode 410 and a pixel defining layer 412 patterned on the
anode electrode to a predetermined shape is formed. An
organic light emitting layer 414 is formed in an aperture
exposed by the pixel defining layer 412 being patterned and a
cathode electrode 416 is formed to cover the organic light
emitting layer 414.

[0097] Actually, according to the present invention, the first
transistor M11 may have various structures in which light is
received so that an amount of current may be controlled.
According to the present invention, a partial region of the gate
layer 407 (that is, the activation layer 403) of the first transis-
tor M11 overlaps the light emitting layer 414 of the adjacent
dummy pixel 240. In this case, the first transistor M11 may
stably receive light from the light emitting layer 414 so that
reliability may be improved.

[0098] FIG. 7 is a sectional view schematically illustrating
astructure of the first transistor illustrated in FIG. 4 according
to a second embodiment. In describing FIG. 7, the same
elements as those of FIG. 6 are denoted by the same reference
numerals and detailed description thereof will be omitted.
[0099] Referring to FIG. 7, according to the second
embodiment of the present invention, in a gate electrode 407"
of the first transistor M11, a plurality of holes 420 are formed
so that the activation layer 403 is exposed. Then, an amount of
light supplied from the light emitting layer 414 to the activa-
tion layer 403 is increased so that stability of driving may be
secured.

[0100] FIG. 8is a view illustrating a change in resistances
and luminance components corresponding to deterioration of
organic light emitting diodes (OLED).

[0101] Referring to FIG. 8, when the OLED is deteriorated,
resistance and luminance are changed. For example, before
the OLED is deteriorated, a first voltage V1 is applied to
correspondto a first current i1 and light is emitted with second
luminance L2.

[0102] However, when the OLED is deteriorated, a second
voltage V2 higher than the first voltage V1 is applied to the
OLED to correspond to the first current i1. The OLED gen-
erates light of first luminance L1 darker than the second
luminance L2.

[0103] Actually, when the OLED is deteriorated, in order to
generate the second luminance [.2, a second current 12 higher
than the first current i1 must be supplied. In this case, a third
voltage V3 is applied to the OLED to correspond to the
second current i2.

[0104] As described above, the resistance and luminance of
the OLED are changed to correspond to the deterioration of
the OLED. According to the present invention, the resistance
information corresponding to the deterioration of the OLED
is extracted from the dummy pixel 240 and the luminance
information corresponding to the deterioration of the OLED
is extracted from the photodiode 250. The deterioration of the
OLED is compensated for using the resistance information
and the luminance information so that the deterioration of the
OLED may be stably compensated for.

[0105] On the other hand, according to the present inven-
tion, for convenience sake, the transistors are illustrated as
PMOS transistors. However, the present invention is not lim-
ited to the above. That is, the transistors may be NMOS
transistors.
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[0106] In addition, according to the present invention, the
OLED generates red, green, or blue light to correspond to the
amount of current supplied from the driving transistor. How-
ever, the present invention is not limited to the above. For
example, the OLED may generate white light to correspond
to an amount of current supplied form the driving transistor.
In this case, a color image is realized using an additional color
filter.

[0107] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. An organic light emitting display, comprising:

effective pixels positioned in an effective display unit to
display an image;

at least one dummy pixel positioned in a dummy display
unit in order to generate light with predetermined lumi-
nance;

at least one photodiode arranged on the dummy display
unit to be paired with and adjacent to the dummy pixel to
detect light emitted by the dummy pixel; and

a sensing unit for extracting first resistance information
from organic light emitting diodes (OLED) included in
the effective pixels, extracting second resistance infor-
mation from an OLED included in the dummy pixel, and
extracting luminance information corresponding to the
second resistance information from the photodiodes.

2. The organic light emitting display as claimed in claim 1,
wherein the dummy display unit includes a plurality of
dummy pixels and the photodiodes adjacently positioned to
make pairs, and wherein each of the photodiodes provides
luminance information corresponding to second resistance
information of the correspondingly paired dummy pixel to
the sensing unit.
3. The organic light emitting display as claimed in claim 1,
wherein each of the photodiodes is coupled to two adjacent
data lines.
4. The organic light emitting display as claimed in claim 3,
wherein each of the photodiodes comprises:
a sensor for generating a voltage corresponding to an
amount of light from the adjacent dummy pixel; and

an amplifier for supplying a current corresponding to the
voltage of the sensor as the luminance information to the
sensing unit.

5. The organic light emitting display as claimed in claim 4,
wherein the sensing unit comprises:

a first transistor coupled between a first power supply and
afirstnode to control an amount of current supplied from
the first power supply to the first node to correspond to
an amount of the light from the adjacent dummy pixel,

a second transistor coupled between the first node and a
second power supply set to have a lower voltage than that
of the first power supply and turned on when a second
control signal is supplied from a second control line;

a third transistor coupled between a gate electrode of the
first transistor and a first data line and turned on when a
scan signal is supplied to a scan line;

a first capacitor coupled between the first power supply and
the gate electrode of the first transistor; and
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a second capacitor coupled between the first node and a
gate electrode of the second transistor.

6. The organic light emitting display as claimed in claim 5,

further comprising:

acontrol line driver for supplying the second control signal
to the second control line;

a scan driver for supplying a scan signal to the scan line
after the second control signal is supplied: and

a data driver for supplying a first dummy data signal to the
first data line in synchronization with the scan signal.

7. The organic light emitting display as claimed in claim 6,
wherein the first dummy data signal is set so that the same
current may flow through the first transistors included in the
photodiodes when the light is not supplied.

8. The organic light emitting display as claimed in claim 5,
wherein, in the first transistor, an activation layer positioned
on a rear surface of a gate layer overlaps a light emitting layer
of the adjacent dummy pixel in at least a partial region.

9. The organic light emitting display as claimed in claim 8,
wherein a plurality ofholes are formed in the gate layer so that
the activation layer is exposed.

10. The organic light emitting display as claimed in claim
4, wherein the amplifier comprises:

a fourth transistor coupled between a first power supply
and a second node to control an amount of current that
flows from the first power supply to the second node to
correspond to a voltage of the sensing unit, the fourth
transistor having a gate electrode coupled to the sensing
unit for receiving the voltage generated by the sensor;

a fifth transistor coupled between the second node and a
second power supply set to have alower voltage than that
of the first power supply;

a sixth transistor coupled between a gate electrode of the
fifth transistor and a second data line and turned on when
a scan signal is supplied to a scan line;

a seventh transistor coupled between the second node and
the second data line and turned on when a third control
signal is supplied to a third control line;

a third capacitor coupled between a gate electrode of the
fifth transistor and the second power supply; and

afourth capacitor coupled between the gate electrode of the
fourth transistor and the first power supply.

11. The organic light emitting display as claimed in claim

10, further comprising:

a scan driver for supplying a scan signal to the scan line;

a control line driver for supplying the third control signal
after the scan signal is supplied; and

a data driver for supplying a second dummy data signal to
the second data line in synchronization with the scan
signal.

12. The organic light emitting display as claimed in claim
11, wherein the second dummy data signal is set so that the
same current may be sunken by the fifth transistors included
in the photodiodes.

13. The organic light emitting display as claimed in claim
10, wherein the second data line is coupled to the sensing unit
in a period where the third control signal is supplied, and
wherein the sensing unit selects a current supplied from the
second data line as the luminance information.

14. The organic light emitting display as claimed in claim
1, further comprising:

a memory for storing the first resistance information, the

second resistance information, and the luminance infor-
mation; and
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a timing controller for changing a bit of first data so that
deterioration of the OLEDs included in the effective
pixels is compensated for to correspond to the first resis-
tance information, the second resistance information,
and the luminance information to generate second data.

15. The organic light emitting display as claimed in claim
14, further comprising:

a data driver for supplying data signals to the effective
pixels via data lines to correspond to the second data and
supplying dummy data signals corresponding to uni-
form luminance to the dummy pixels;

a scan driver for supplying scan signals to scan lines
coupled to the effective pixels and the dummy pixels;

a control line driver for supplying a first control signal to
first control lines coupled to the effective pixels and the
dummy pixels; and

a switching unit for alternately coupling the sensing unit
and the data driver to the data lines.

16. The organic light emitting display as claimed in claim
14, each of the effective pixels and the dummy pixels com-
prises:

the OLED;

a second transistor for controlling an amount of current
supplied from a first power supply to the OLED;

a first transistor coupled between a data line and a gate
electrode of the second transistor and turned on when a
scan signal is supplied to a scan line; and

athird transistor coupled between an anode electrode of the
OLED and the data line and turned on when a first
control signal is supplied to a first control line.

17. The organic light emitting display as claimed in claim
16, wherein the sensing unit supplies a current in a period
where the third transistor is turned on to extract a voltage
applied to the OLED as the first resistance information or the
second resistance information.

18. A method of driving an organic light emitting display,
comprising:

extracting first resistance information from a first organic
light emitting diode (OLED) of a pixel positioned in an
effective display unit;

extracting second resistance information from a second
OLED of a dummy pixel positioned in a dummy display
unit;

extracting luminance information from a photodiode posi-
tioned to be adjacently paired to the dummy pixel; and

controlling a bit of a data signal so that deterioration infor-
mation of the first OLED corresponding to the first resis-
tance information may be compensated for to corre-
spond to the second resistance information and the
luminance information.

19. The method as claimed in claim 18, wherein extracting

the first resistance information comprises:

supplying a current to the first OLED; and

extracting a voltage applied to the first OLED as the first
resistance information to correspond to the supplied cur-
rent.

20. The method as claimed in claim 18, wherein extracting

the second resistance information comprises:

supplving a current to the second OLED; and

extracting a voltage applied to the second OLED as the
second resistance information to correspond to the sup-
plied current.

21. The method as claimed in claim 18, wherein extracting

the luminance information comprises:
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generating an electric signal corresponding to an amount of
light from the dummy pixel; and

extracting the electric signal as luminance information cor-
responding to the second resistance information of the
dummy pixel.



patsnap

TREBHR(OF) BNEXE ReERERSFE
[F(2E)F US20140240372A1 [ (r&)B 2014-08-28
BiES US14/189544 RiEH 2014-02-25

HRIRE(ERR)AGE) =EETERAH
B (T M) A(F) = EDISPLAY CO. , LTD.

LETERIB(ERR)A(E) = EDISPLAY CO. , LTD.

[FRIRBAA PAK SANG JIN

RHEA PAK, SANG-JIN

IPCH %S G09G3/32

CPCH¥S G09G3/3233 G09G3/3275 G09G2300/0413 G09G2320/045 G09G2320/029 G09G2320/043 G09G2300

/0861 HO1L27/3206 HO1L27/3234 HO1L27/3246 HO1L27/3248

R 1020130022087 2013-02-28 KR
H A0 FF 3k US9666123
SNEBEEHE Espacenet  USPTO
HEGF) M_I mmg}su
iver 120
—HEBRESRRENENAKETE, ENAKERRAENTE ctrollr U
BERERTHENEE  LTERERETHNEDS —PRREE o — i e e
UL BETERENY  SBERRETET LTS —ARBR R - ae Tl
BESFRREE RE T, BIRGE  URATMNAEEENGES — o ]
MABHRKL=RE (OLED ) BRE—REEL , NBFERRGEFH R Ny s ST
OLEDIERE —HEL , UEMNE-BEEEPERNNFE_LMEE et o a2
BHEEEENBNET, XEiRE, e I PR == = o
driver : A : | deiver
PN =R
I TR S TN T
I R o o imininh izt
[P L
I o I o1 — |



https://share-analytics.zhihuiya.com/view/56936c47-8118-4d27-8954-4fe6c164b30c
https://worldwide.espacenet.com/patent/search/family/051387690/publication/US2014240372A1?q=US2014240372A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220140240372%22.PGNR.&OS=DN/20140240372&RS=DN/20140240372

