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(7) ABSTRACT

An organic light emitting display device includes display
pixels, auxiliary pixels, and a plurality of signal lines. The
signal lines include data lines, auxiliary data lines, scan lines,
and emission control lines. The auxiliary pixels are to be used
for repairing defective ones of the display pixels. In opera-
tion, scan signals are supplied in a unit of p scan lines, A
emission control signals are to be supplied in a unit of p A
emission control lines, and B emission control signals are to
be supplied in a unit of p B emission control lines, where p=2.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2014-0122730,
filed on Sep. 16, 2014, and entitled, “Organic Light Emitting
Display Device,” is incorporated by reference herein in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] Oneormore embodiments described hereinrelate to
an organic light emitting display device.

[0004] 2. Description of the Related Art

[0005] Consumer demand for improvements in flat panel
displays continues to increase.

[0006] Examples of these displays include liquid crystal
displays, plasma display panels, and organic light emitting
displays.

[0007] An organic light emitting display includes pixels
disposed in a matrix form at intersections of data lines and
scan lines. A data driver supplies data voltages to the data
lines, and a scan driver supplies scan signals to the scan lines.
The display further includes a power supply unit for supply-
ing a plurality of power voltages to the panel. In operation,
each pixel emits light with brightness based on a controlled
current flowing from a first power voltage to an organic light
emitting diode. The controlled current corresponds to a data
voltage supplied through a data line when a scan signal is
supplied.

[0008] During manufacturing, a defect occur to one or more
of transistors of the pixels. As a result, manufacturing yield
deteriorates.

SUMMARY

[0009] In accordance with one embodiment, an organic
light emitting display device includes data lines; auxiliary
data lines; scan lines and emission control lines crossing the
data lines and the auxiliary data lines; display pixels at cor-
responding intersections of the data lines, the scan lines, and
the emission control lines; auxiliary pixels at corresponding
intersections of the auxiliary data lines, the scan lines, and the
emission control lines; and auxiliary lines connected to the
auxiliary pixels, wherein scan signals are to be supplied in a
unit of p scan lines, A emission control signals are to be
supplied in a unit of p A emission control lines, and B emis-
sion control signals are to be supplied in a unit of p B emission
control lines, wherein pz2.

[0010] A same A emission control signal may be supplied
to p A emission control lines, and a same B emission control
signal may be supplied to p B emission control lines. The scan
signals are to be sequentially supplied to p scan lines, and the
scan signals are to be applied to have increasing pulse widths.
A pulse width of the scan signal supplied to a k+1 scan line
may be greater than a pulse width of the scan signal supplied
to ak™ scan line.

[0011] The auxiliary pixel may include a discharge transis-
tor connected to the auxiliary line, and a first power voltage
line to receive a first power voltage. The auxiliary pixel may
include a plurality of transistors, and a discharge transistor
controller to control the discharge transistor. The discharge
transistor controller may include first and second discharge
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control transistors connected to a control electrode of the
discharge transistor, and a control electrode of the first dis-
charge control transistor and a control electrode of the second
discharge control transistor may be connected to different
lines.

[0012] Thecontrol electrode of the first discharge transistor
may be connected to a pull-down control node of an emission
stage connected to a corresponding one of the emission con-
trol lines, and the first discharge transistor may include a first
electrode connected to a corresponding one of the scan lines,
and a second electrode connected to the control electrode of
the discharge transistor, wherein the control electrode and a
second electrode of the second discharge control transistor
may be connected to a corresponding one of the scan lines,
and a first electrode of the second discharge control transistor
may be connected to the control electrode of the discharge
transistor.

[0013] The control electrode of the first discharge control
transistor may be connected to a pull-down control node of an
emission stage connected to a corresponding one of the emis-
sion control lines, and the first discharge control transistor
may include a first electrode connected to a gate off voltage
line to which a gate off voltage is supplied, and a second
electrode connected to the control electrode of the discharge
transistor, the control electrode of the second discharge con-
troltransistor may be connected to a corresponding one of the
scan lines, and the second discharge control transistor may
include a first electrode connected to the control electrode of
the discharge transistor and a second electrode connected to a
gate on voltage line to receive a gate on voltage.

[0014] The discharge transistor controller may include a
first capacitor connected to the control electrode of the dis-
charge transistor and a second power voltage line to receive a
second power voltage. The auxiliary pixel may include an
auxiliary pixel driver which includes a plurality of transistors,
and the auxiliary pixel driver may supply a driving current to
the auxiliary line.

[0015] The auxiliary pixel driver may include a first tran-
sistor to control the driving current according to a voltage of
a control electrode; a second transistor connected to a corre-
sponding one of the auxiliary data lines and a control elec-
trode of the first transistor; a third transistor connected to a
first electrode of the first transistor and a second power volt-
age line to which a second power voltage is supplied; a fourth
transistor connected to a second electrode of the first transis-
tor and the auxiliary line; a second capacitor connected to the
control electrode and the first electrode of the first transistor;
and a third capacitor connected to the first electrode of the first
transistor and the second power voltage line.

[0016] The control electrode of the second transistor may
be connected to a corresponding one of the scan lines, a
control electrode of the third transistor may be connected to a
corresponding one of the A emission control lines, and a
control electrode of the fourth transistor may be connected to
a corresponding one of the B emission control lines.

[0017] Thedisplay pixel may include an organic light emit-
ting diode; and a display pixel driver including a plurality of
transistors, the display pixel driver to supply a driving current
to the organic light emitting diode.

[0018] The display pixel driver may include a first transis-
tor to control the driving current according to a voltage of a
control electrode; a second transistor connected to a corre-
sponding one of the data lines and a control electrode of the
first transistor; a third transistor connected to a first electrode
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of the first transistor and a second power voltage line to which
a second power voltage is supplied; a fourth transistor con-
nected to a second electrode of the first transistor and an
anode electrode of the organic light emitting diode; a fifth
transistor connected to the anode electrode of the organic
light emitting diode and a third power voltage line to which a
third power voltage is supplied; a second capacitor connected
to the control electrode and first electrode of the first transis-
tor; and a third capacitor connected to the first electrode of the
first transistor and second power voltage line.

[0019] Control electrodes ofthe second and fifth transistors
may be connected to a corresponding one of the scan lines, a
control electrode of the third transistor may be connected to a
corresponding one of the A emission control lines, and a
control electrode of the fourth transistor may be connected to
a corresponding one of the B emission control lines.

[0020] In accordance with another embodiment, a driver
includes a generator to generate auxiliary data based on loca-
tion information of a defective pixel to be repaired in a dis-
play; and a converter to adjust the auxiliary data to at least
partially compensate for at least one of a wire resistance of an
auxiliary line coupled to an auxiliary pixel circuit or a para-
sitic capacitance of the auxiliary line, wherein the generator is
to generate the auxiliary data based on a repair control signal
for the defective pixel.

[0021] The converter may adjust the auxiliary data to at
least partially compensate for the wire resistance of the aux-
iliary line coupled to an auxiliary pixel circuit and the para-
sitic capacitance of the auxiliary line. The converter may add
predetermined data to the auxiliary data, the predetermined
data corresponding to at least one of the wire resistance of the
auxiliary line coupled to the auxiliary pixel circuit or the
parasitic capacitance of the auxiliary line. The location infor-
mation may be a coordinate value of the defective pixel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Features will becomeapparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0023] FIG. 1 illustrates an embodiment of an organic light
emitting display device;

[0024] FIG. 2 illustrates an embodiment of display pixels
and data driver;
[0025] FIG. 3 illustrates an embodiment of a method for

driving a data driver;

[0026] FIGS. 4A and 4B illustrate examples of voltages for
a display device;

[0027]

[0028] FIG. 6 illustrates an example of a first A emitting
control signal output unit;

[0029] FIG. 7 illustrates examples of scan signals supplied
to first to 2p™ scan lines, A emission control signals supplied
to first to 2p A™ emission control lines, B emission control
signals supplied to first to 2p B” emission control lines, and
data voltages supplied to an i” data line for FIG. 5;

FIG. 5 illustrates an embodiment of a scan driver;

[0030] FIG. 8 illustrates another embodiment of display
pixels:

[0031] FIG. 9 illustrates another example of voltages for a
display device;

[0032] FIG. 10 illustrates another embodiment of display

pixels.

Mar. 17, 2016

DETAILED DESCRIPTION

[0033] Example embodiments are described more fully
hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
In the drawings, the dimensions of layers and regions may be
exaggerated for clarity of illustration. Like reference numer-
als refer to like elements throughout.

[0034] FIG. 1 illustrates an embodiment of an organic light
emitting display device which includes a display panel 10, a
scan driver 20, a first data driver 30, a second data driver 40,
a timing controller 50, and a power supply 60.

[0035] The display panel 10 includes data lines D1 to Dm
(m is a positive integer equal to or greater than 2), auxiliary
data lines RD1 and RD2, scan lines S1 to Sn (n is a positive
integer equal to or greater than 2), A emission control lines
EA1 to EAn, and B emission control lines EB1 to EBn. The
datalines D1 to Dm and the auxiliary data lines RD1 and RD2
may be formed in parallel to each other. The auxiliary data
lines RD1 and RD2 may be formed at outer sides of both sides
of the data lines D1 to Dm. For example, as illustrated in FIG.
2, the first auxiliary data line RD1 may be formed at an outer
side of one side of the data lines D1 to Dm, and the second
auxiliary data line RD2 may be formed at an outer side of the
other side of the data lines D1 to Dm.

[0036] The datalines D1 to Dm and the scan lines S1 to Sn
may be formed to cross each other. The auxiliary data lines
RD1 and RD2 and the scan lines S1 to Sn may also be formed
to cross each other. The scan lines S1 to Sn and the firstand B
emission control lines EA1 to EAn and EB1 to EBn may be
formed in parallel to each other.

[0037] Thedisplay panel 10 includes a display area DA, in
which display pixels DPs for displaying an image are formed,
and a non-display area NDA corresponding to an area except
for the display area DA. The non-display area NDA may
include first and second auxiliary pixel areas RPA1 and
RPA2, in which auxiliary pixels RPs for repairing the display
pixels DPs are formed. The auxiliary pixels RPs connected to
a first auxiliary data line RD1 may be formed in a first auxil-
iary pixel area RPA1. The auxiliary pixels RPs connected to a
second auxiliary data line RD2 may be formed in a second
auxiliary pixel area RPA2.

[0038] The display pixels DPs may be disposed in a matrix
form at intersections of the data lines D1 to Dm and the scan
lines S1 to Sn in the display area DA. Fach of the display
pixels DPs are connected to corresponding ones of the data
lines, scan lines, A emission control lines, and one B emission
control lines.

[0039] The auxiliary pixels RPs may be disposed at inter-
sections of the auxiliary data lines DR1 and RD2 and the scan
lines S0 to Sn in each of the auxiliary pixel areas RPA1 and
RPA2. The auxiliary pixels RPs are pixels to be used for
repairing the display pixels DPs, which, for example, have a
defect produced during a process of manufacturing the dis-
play panel 10. Each of the auxiliary pixels RPs may be con-
nected to corresponding ones of the auxiliary data lines, a pair
of scan lines, emission control lines, and auxiliary lines RL.
The auxiliary line RL is connected to the auxiliary pixel RP
and extends to the display area DA from the auxiliary pixel
RP for crossing the display pixels DPs.
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[0040] When a defect occurs in a display pixel DP, the
defective display pixel DP is connected to the auxiliary line
RL, for example, through a laser short-circuit process. A
corresponding auxiliary pixel RP is connected to the defec-
tive display pixel DP through the auxiliary line RL, to effect
repair of the defective display pixel DP using the auxiliary
pixel RP. (A defective display pixel DP which has been
repaired may be referred to as a repaired pixel).

[0041] The display panel 10 may include a plurality of
power voltage lines to supply a plurality of power voltages to
the display pixels DPs and the auxiliary pixels RPs.

[0042] The scandriver 20 includes a scan signal output unit
for outputting scan signals to the scan lines S1 to Sn, an A
emission control signal output unit for outputting emission
control signals to the A emission control lines EA1 to EAn,
and a B emission control signal output unit for outputting
emission control signals to the B emission control lines EB1
to EBn.

[0043] The scan signal output unit receives a scan timing
control signal SCS from the timing controller 50, and outputs
the scan signals to the scan lines S1 to Sn according to the scan
timing control signal SCS.

[0044] The A emission control signal output unit receives
an A emission timing control signal ECSA from the timing
controller 50, and outputs the A emission control signals to
the A emission control lines EA1 to EAn according to the A
emission timing control signal ECSA.

[0045] The B emission control signal output unit receives a
B emission timing control signal ECSB from the timing con-
troller 50, and outputs the B emission control signals to the B
emission control lines EB1 to EBn according to the B emis-
sion timing control signal ECSB.

[0046] The scan signal output unit and the first and B emis-
sion control signal output units may be formed, for example,
in an Amorphous Silicon Gate in Pixel (AGS) scheme or a
Gate Driver in Panel (GIP) scheme in the non-display area
NDA of display panel 10.

[0047] The first data driver 30 includes at least one source
drive Integrated Circuit (IC). The source drive IC receives
digital video data DATA and a source timing control signal
DCS from the timing controller 50. The source drive IC
converts the digital video data DATA to data voltages in
response to a source timing control signal DCS. The source
drive IC synchronizes the scan signals and the data voltages,
respectively, and supplies the synchronized data voltages to
the data lines D1 to Dm. Accordingly, the data voltages are
supplied to the display pixels DPs, to which the scan signal is
supplied.

[0048] The second data driver 40 receives a repair control
signal RCS, the digital video data DATA, and coordinate data
CD of the repaired pixel from the timing controller 50. The
second data driver 40 generates auxiliary data voltages using
the repair control signal RCS, the digital video data DATA,
and the coordinate data CD of the repaired pixel. The second
data driver 40 synchronizes the auxiliary data voltages and the
scan signals, respectively, and supplies the synchronized aux-
iliary data voltages to the auxiliary data lines RD1 and RD2.
Accordingly, the auxiliary data voltages are supplied to the
auxiliary pixels RPs, to which the scan signal is supplied.

[0049] For example, the second data driver 40 supplies the
same auxiliary data voltage as the data voltage, which is to be
supplied to the repaired pixel, to the auxiliary pixel connected
to the repaired pixel in order to repair the repaired pixel.
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Examples of the supply of the auxiliary data voltage by the
second data driver 40 will be described with reference to
FIGS. 2, 3, and 4A and 4B.

[0050] The timing controller 50 receives the digital video
data DATA and timing signals from an external source. The
timing controller 50 generates timing control signals for con-
trolling the scan driver 20 and the first data driver 30 based on
the timing signals. The timing control signals include the scan
timing control signal SCS for controlling an operation timing
of the scan signal output unit of the scan driver 20, the A
emission timing control signal ECSA for controlling an
operation timing of the A emission control signal output umt
of the scan driver 20, the B emission timing control signal
ECSB for controlling an operation timing of the B emission
control signal output unit of the scan driver 20, and the data
timing control signal DCS for controlling an operation timing
of the first data driver 30. The timing controller 50 outputs the
scan timing control signal SCS, and the A and B emission
timing control signals ECSA and ECSB to the scan driver 20,
and the data timing control signal DCS and the digital video
data DATA to the first data driver 30.

[0051] Further, the timing controller 50 generates the repair
control signal RCS and the coordinate data CD of a repaired
pixel. The repair control signal RCS is a signal indicating
whether the repaired pixel exists. For example, when a pixel
has been repaired, the repair control signal RCS may be
generated to have a first logic level voltage. Otherwise, the
repair control signal RCS may be generated to have a second
logic level voltage.

[0052] The coordinate data CD of the repaired pixel is a
signal indicating a coordinate value of the repaired pixel. The
coordinate data CD of the repaired pixel may be stored in a
memory of the timing controller 50. The timing controller 50
outputs the repair control signal RCS, the coordinate data CD
of the repaired pixel, and the digital video data DATA to the
second data driver 40.

[0053] The power supply 60 may supply a plurality of
power voltages to the plurality of power voltage lines. For
example, the power supply 60 may supply first to fourth
power voltages VIN1, VDD, VIN2, and VSS to the first to
fourth power voltage lines. Examples of the first to fourth
power voltage lines will be described with reference to FIGS.
2 and 8. Further, the power supply 60 may supply a gate off
voltage to a gate off voltage line and supply a gate on voltage
to a gate on voltage line. Examples of the gate off voltage and
the gate on voltage will be described with reference to FIGS.
6,7, and 9.

[0054] FIG. 2illustrates embodiments of the display pixels,
the auxiliary pixels, the auxiliary lines, the auxiliary data
lines, and the second data driver. In FIG. 2, only the display
pixels DPs, the auxiliary pixels RPs, the auxiliary lines RLs,
the auxiliary data lines RD1 and RD2, and the second data
driver 40 of the display panel 10 are illustrated for conve-
nience of the description.

[0055] Referring to FIG. 2, each of the display pixels DPs
includes a display pixel driver 110 and an organic light emit-
ting diode OLED. The organic light emitting diode OLED
emits light with predetermined brightness based on a driving
current of the display pixel driver 110. The organic light
emitting diode OLED has an anode connected to the display
pixel driver 110, and a cathode electrode connected to a fourth
power voltage line VSSL to which a fourth power voltage is
supplied. The fourth power voltage may be a low potential
power voltage.
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[0056] Each auxiliary pixel RP includes an auxiliary pixel
driver 210 and a discharge transistor DT. The auxiliary pixel
driver 210 and the discharge transistor DT are connected to
the auxiliary line RL. The auxiliary pixel driver 210 supplies
a driving current to the auxiliary line RL. The discharge
transistor DT discharges the auxiliary line RL with the first
power voltage. The discharge transistor DT may be connected
to the auxiliary line RL and a first power voltage line VINL1
for supplying the first power voltage. A control electrode of
the discharge transistor DT may be connected to a discharge
transistor controller.

[0057] The auxiliary line RL is connected to the auxiliary
pixel RP and extends to the display area DA from the auxil-
iary pixel RP to cross the display pixels DPs. For example, in
FIG. 2, the auxiliary line RL is connected to the auxiliary
pixel RPina p™ row (p is a positive integer satisfying 1=p=n),
and crosses the display pixels DPs in the p” row. Further, in
FIG. 2, the auxiliary line. RL crosses the anode electrodes of
the organic light emitting diodes OLEDs of the display pixels
DPs.

[0058] The auxiliary line RL may be connected to one or
more of the display pixels DPs of the display area DA, A
display pixel DP is connected to the auxiliary line RL when
the display pixel DP is defective and needs to be repaired. In
FIG. 2, the display pixel DP connected to the auxiliary line
RL is defined as a repaired pixel RDP1/RDP2. For example,
the auxiliary line RL. may be connected to the anode electrode
ofthe organic light emitting diode OLED of the repaired pixel
RDP1/RDP2. In this case, the display pixel driver 110 and the
organic light emitting diode OLED of the repaired pixel
RDP1/RDP2 are disconnected.

[0059] The auxiliary pixels RPs of the first auxiliary pixel
area RP1 are connected to the first auxiliary data line RD1.
The auxiliary pixels RPs of the second auxiliary pixel area
RP2 are connected to the second auxiliary data line RD2. The
display pixels DPs of the display area DA are connected to the
data lines D1 to Dm.

[0060] The second data driver 40 includes an auxiliary data
calculating unit 41, an auxiliary data converter 42, a memory
43, and an auxiliary data voltage converter 44. An example of
a driving method of the second data driver 40 is described
with reference to FIGS. 2 and 3.

[0061] FIG. 3 illustrate an embodiment of a method for
driving a data driver, which, for example, may be the second
data driver 40 of FIG. 2. Referring to FIG. 3, a driving method
of the second data driver includes operations S101 to S106.
[0062] First, the auxiliary data calculating unit 41 receives
the repair control signal RCS, the digital video data DATA,
and the coordinate data CD of the repaired pixel RDP1/RDP2
from the timing controller 50. The auxiliary data calculating
unit 41 calculates auxiliary data RD when the repair control
signal RCS of the first logic level voltage is input, and does
not calculate the auxiliary data RD when the repair control
signal RCS of the second logic level voltage is input. For
example, when the repair control signal RCS of'the first logic
level voltage is input, the auxiliary data calculating unit 41
calculates the auxiliary data RD from the digital video data
DATA according to the coordinate data CD of the repaired
pixel.

[0063] The auxiliary data calculating unit 41 may calculate
the digital video data corresponding to a coordinate value of
the repaired pixel RDP1/RDP2 as the auxiliary data RD. For
example, when the first repaired pixel RDP1 is positioned in
the second row and the second column asillustrated in FIG. 2,
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a coordinate value of the first repaired pixel RDP1 may be (2,
2). InFIG. 2, only the row and the column of the display area
DA is illustrated for brevity. When n display pixels DPs are
disposed in the column direction (an y-axis direction of FIG.
2), the second repaired pixel RDP2 may be positioned in the
n-1? row and the second column, and a coordinate value of
the second repaired pixel RDP2 may be (n-1, 2).

[0064] Theauxiliary data calculating unit 41 may calculate
digital video data corresponding to the coordinate value (2, 2)
as the auxiliary data RD, which is to be supplied to the
auxiliary pixel RP connected to the first repaired pixel RDP1.
The auxiliary data calculating unit 41 may calculate digital
video data corresponding to the coordinate value (n-1, 2) as
the auxiliary data RD, which is to be supplied to the auxiliary
pixel RP connected to the second repaired pixel RDP2. The
auxiliary data calculating unit 41 outputs the calculated aux-
iliary data RD to the auxiliary data converter 42 (S101, S102,
S103).

[0065] Second, the auxiliary data converter 42 receives the
auxiliary data RD from the auxiliary data calculating unit 41.
In this case, the repaired pixel RDP1/RDP2 receives the aux-
iliary data voltage from the auxiliary pixel RP through the
auxiliary line RL. Accordingly, the auxiliary data converter
42 may convert the auxiliary data RD by adding predeter-
mined data to the auxiliary data RD considering wire resis-
tance of the auxiliary line RIL. and parasitic capacitance
formed in the auxiliary line RL. The auxiliary data converter
42 outputs converted auxiliary data RD' to the memory 43.
[0066] In one embodiment, the auxiliary data converter 42
may be omitted. In this case, the auxiliary data calculating
unit 41 outputs the auxiliary data RD to memory 43 (S104).
[0067] Third, the memory 43 receives and stores the con-
verted auxiliary data RD' from the auxiliary data converter42.
When auxiliary data converter 42 is omitted, the memory 43
receives and stores the auxiliary data from the auxiliary data
calculating unit 41.

[0068] The memory 43 may be set to be updated to have
initialization data for every predetermined period. For
example, the memory 43 may receive a signal indicating a
predetermined period from the timing controller 50. The sig-
nal indicating this predetermined period may be, for example,
a vertical sync signal vsync for generating a pulse for every
one frame period or a horizontal sync signal hsync for gen-
erating a pulse for every one horizontal frame period.

[0069] The one frame period may correspond to a period
for which the data voltages are supplied to all of the display
pixels DPs. The one horizontal period may correspond to a
period for which the data voltages are supplied to the display
pixels DPs of any one row. When the signal indicating a
predetermined period is the vertical sync signal vsync, the
memory 43 may be updated to have the initialization data for
every one frame period. When the signal indicating a prede-
termined period is the horizontal sync signal hsync, the
memory 43 may be updated to have the initialization data for
every one horizontal period. The memory 43 may be imple-
mented as, or may include, a register. The memory 43 outputs
data DD stored therein to the auxiliary data voltage converter
44 (S105).

[0070] Fourth, the auxiliary data voltage converter 44
receives the data DD stored in the memory 43 and converts the
received data DD to the auxiliary data voltage. The auxiliary
data voltage converter 44 synchronizes the auxiliary data
voltages and the scan signals, respectively, and supplies the
synchronized auxiliary data voltages to the auxiliary data
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lines RD1 and RD2. Accordingly, the auxiliary data voltages
supplied to the auxiliary data lines RD1 and RD2 are syn-
chronized with the data voltages supplied to the data lines D1
to Dm to be supplied. For example, the auxiliary data voltage
supplied to the auxiliary pixel RP of the p™ row is synchro-
nized to the data voltages supplied to the display pixels DPs of
the p™ row to be supplied (S106).

[0071] As described above, in the present embodiment, the
digital video data DATA corresponding to the coordinate
value of the repaired pixel RDP1/RDP2 corresponds to the
auxiliary data RD. As aresult, the same auxiliary data voltage
as the data voltage, which is to be supplied to the repaired
pixel RDP1/RDP2, is supplied to the auxiliary pixel RP con-
nected to the repaired pixel RDP1/RDP2.

[0072] FIG.4A illustrates an example of data voltages from
the first data driver and auxiliary data voltages from the aux-
iliary data voltage converter of the second data driver of FIG.
2. FIG. 4A illustrates the vertical sync signal vsync, data
voltages DVi output to an data line Di (i is a positive integer
satisfying l=i=m), and auxiliary data voltages RDV output
from the auxiliary data voltage converter 44.

[0073] Referring to FIG. 4A, one frame period (1 frame)
includes an active period AP for which the data voltages are
supplied to the display pixels DPs, and a blank period BP that
is an idle period. In the vertical sync signal vsync, a pulse is
generated on a cycle of one frame period (1 frame). The data
voltages DVi output to the data line Di may include first to n”
data voltages DV1 to DVn. In this case, as illustrated in FIG.
2, the auxiliary data voltage supplied to the auxiliary pixel RP
of the p” row may be synchronized to the data voltages
supplied to the display pixels DPs of the p™ row to be sup-
plied.

[0074] Asillustrated in FIG. 2, the first repaired pixel RDP1
may be positioned in the second row, and the second repaired
pixel RDP2 may be positioned in the n-1% row. In this case,
as illustrated in FIG. 4A, in the memory 43, a first auxiliary
data voltage RDV1 may be supplied to the auxiliary data line
RD1/RD2 while being synchronized to a period for which a
data voltage DV2 is supplied to the i data line Di in the
display pixel of the second row. In this case, as illustrated in
FIG. 4A, the second auxiliary data voltage RDV2 may be
supplied to the auxiliary data line RD1/RD2 while being
synchronized to a period for which a data voltage DVn-1 is
supplied to the i” data line Di in the display pixel of the n-1"
row.

[0075] When the signal indicating the predetermined
period is the vertical sync signal vsync, the memory 43 may
be updated to have the initialization data BD for every one
frame period. Accordingly, as illustrated in FIG. 4A, the
auxiliary data voltage converter 44 may receive the first aux-
iliary data RD1 from the memory 43 from a period, for which
the data voltage DV?2 is supplied to the display pixel of the
second row, to a period, for which the data voltage DVn-2 is
supplied to the display pixel of the n—2? row, and convert the
input first auxiliary data RD1 to the first auxiliary data voltage
RDV1 and output the first auxiliary data voltage RDV1 to the
auxiliary data line RD1/RD2.

[0076] Further, as illustrated in FIG. 4A, the auxiliary data
voltage converter 44 may receive the second auxiliary data
RD1 from the memory 43 from a period, for which the data
voltage DVn-1 is supplied to the display pixel of the n-1”
row, to a period, for which the data voltage DVn s supplied to
the display pixel of the n™ row, convert the second auxiliary
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data RD2 to the second auxiliary data voltage RDV2, and
output the second auxiliary data voltage RDV2 to the auxil-
iary data line RD1/RD2.

[0077] Further, as illustrated in FIG. 4A, the auxiliary data
voltage converter 44 may receive the initialization data BD
from the memory 43 for the period, for which the data voltage
DV1 is supplied to the display pixel of the first row, convert
the input initialization data BD to initialization data voltage
BDV, and output the initialization data voltage BDV to the
auxiliary data line RD1/RD2.

[0078] As a result, as illustrated in FIG. 4A, the auxiliary
data voltages supplied to the auxiliary data lines RD1 and
RD2 may be synchronized with the data voltages supplied to
the data lines D1 to Dm to be supplied.

[0079] FIG. 4B is diagram illustrates an example of data
voltages from the first data driver, and auxiliary data voltages
from the auxiliary data voltage converter of the second data
driver of FIG. 2. F1G. 4B illustrates the horizontal sync signal
hsync, the data voltages DVi output to the i”” data line, and the
auxiliary data voltages RDV output from the auxiliary data
voltage converter 44.

[0080] Referring to FIG. 4B, one frame period (1 frame)
includes an active period AP for which the data voltages are
supplied, and a blank period BP that is an idle period. In the
horizontal sync signal hsyne, a pulse is generated on a cycle
ofonehorizontal period (1H). The data voltages DVioutput to
the i data line Di may include first to n™ data voltages DV1
to DVn. In this case, as illustrated in FI1G. 2, the auxiliary data
voltage supplied to the auxiliary pixel RP of the p” row may
be synchronized to the data voltages supplied to the display
pixels DPs of the p™ row to be supplied.

[0081] Asillustrated in FIG. 2, the first repaired pixel RDP1
may be positioned in the second row, and the second repaired
pixel RDP2 may be positioned in the n-1% row. In this case,
asillustrated in F1G. 4B, the first auxiliary data voltage RDV1
may be supplied to the auxiliary data line RD1/RD2 while
being synchronized to a period for which the data voltage
DV2 is supplied to the data line Di in the display pixel of the
second row, In this case, as illustrated in F1G, 4B, the second
auxiliary data voltage RDV2 may be supplied to the auxiliary
data line RD1/RD2 while being synchronized to a period for
which a data voltage DVn-1 is supplied to the data line Di in
the display pixel of the n-1% row.

[0082] When the signal indicating the predetermined
period is the horizontal sync signal hsync, the memory 43
may be updated to have the initialization data BD for every
one horizontal period (1H). Accordingly, as illustrated in FIG.
4B, the auxiliary data voltage converter 44 may receive the
first auxiliary data RD1 from the memory 43 only for a
period, for which the data voltage DV2 is supplied to the
display pixel of the second row, convert the input first auxil-
iary data RD1 to the first auxiliary data voltage RDV1, and
output the first auxiliary data voltage RDV1 to the auxiliary
data line RD1/RD2.

[0083] Further, as illustrated in FIG. 4B, the auxiliary data
voltage converter 44 may receive the second auxiliary data
RD2 from the memory 43 only for a period, for which the data
voltage DVn-1 is supplied to the display pixel of the n-1**
row, convert the second auxiliary data RD2 to the second
auxiliary data voltage RDV2, and output the second auxiliary
data voltage RDV?2 to the auxiliary data line RD1/RD2.
[0084] Further, as illustrated in FIG. 4B, the auxiliary data
voltage converter 44 may receive the initialization data BD
from the memory 43 for the remaining periods, except for the
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period, for which the data voltage DV2 is supplied to the
display pixel of the second row, and the period, for which the
data voltage DVn-1 is supplied to the display pixel of the
n-1?% row, and convert the input initialization data BD to the
initialization data voltage BDV, and output the initialization
data voltage BDV to the auxiliary data line RD1/RD2.
[0085] As a result, as illustrated in FIG. 4B, the auxiliary
data voltages supplied to the auxiliary data lines RD1 and
RD2 are synchronized with the data voltages supplied to the
data lines D1 to Dm to be supplied.

[0086] Further, as described with reference to FIG. 4B, the
initialization data voltage BDV may be supplied to the aux-
iliary pixels which are not connected to the repaired pixels
RDP1 and RDP2. As a result, in the present embodiment, it is
possible to prevent the display pixels DPs of the display area
from being influenced by a change in a voltage of the auxil-
iary lines connected to the auxiliary pixels which are not
connected to the repaired pixels RDP1 and RDP2. When the
auxiliary pixel RP receives the auxiliary data voltage, it is
possible to supply the driving current to the auxiliary line RL,
to prevent the voltage of the auxiliary line RL from being
changed.

[0087] FIG. 5 illustrates an embodiment of a scan driver,
which, for example, may correspond to scan driver 20. Refer-
ring to FI1G. 5, the scan driver 20 includes a scan signal output
unit, an A emission control signal output unit, and a B emis-
sion control signal output unit. The scan signal output unit
includes a plurality of scan signal output units, and the A
emission control signal output unit includes a plurality of A
emission comntrol signal output units, and the B emission
control signal output unit includes a plurality of B emission
control signal output units. For convenience of the descrip-
tion, FIG. 5 illustrates only first and second scan signal output
units SCAN_OUT1 and SCAN_OUT?2, firstand 2A emission
control signal output units EMA_OUTI1 and EMA_OUT2,
and first and 2B emission control signal output units EMB_
OUT1 and EMB_OUT?2.

[0088] Each scan signal output unit is connected to p scan
lines (p is a positive integer equal to or greater than 2) and
outputs scan signals to the plurality of scan lines. For
example, the scan signals are supplied in a unit of p scan lines.
For example, the first scan signal output unit SCAN_OUT1 is
connected to first to p® scan lines S1 to Sp, and outputs the
scan signal to each of the first to p™ scan lines 81 to Sp as
illustrated in FIG. 5. The second scan signal output unit
SCAN_OUT?2 is connected to p+17 to 2p™ scan lines Sp+1 to
S2p, and outputs the scan signal to each of the p+1* to 2p™
scan lines Sp+1 to S2p as illustrated in FIG. 5. Examples of
first to p™ scan signals SCANT to SCANp output to the first to
p” scan lines S1 to Sp and p+1? to 2p” scan signals
SCANp+1 to SCAN2p output to the p+1” to 2p™ scan lines
Sp+1 to S2p are described with reference to FIG. 7.

[0089] Each of the plurality of scan signal output units
includes a shift register unit 21 and a buffer unit 22. The shift
register unit 21 receives the scan timing control signal SCS
through a scan timing control line SCSL, and outputs output
signals sequentially shifted according to the scan timing con-
trol signal SCS to the buffer unit 22. Further, the shift register
unit 21 outputs a carry signal to the shift resister unit 21 ata
rear end thereof through a first carry signal line CL1. For
example, the shift register unit 21 of the first scan signal
output unit SCAN_OUT1 outputs the carry signal to the shift
resister 21 of the second scan signal output unit SCAN_
OUT?2 through first carry signal line CL1.
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[0090] The buffer unit 22 generates scan signals by using
the output signals supplied from the shift register unit 21. The
buffer unit 22 supplies the generated scan signals to the p scan
lines. Accordingly, the scan signals are supplied in the unit of
p scan lines.

[0091] Each of the plurality of A emission control signal
output units is connected to p A emission control lines and
supplies the A emission control signals to the p A emission
control lines. For example, the A emission control signals are
supplied in the unit of p A emission control lines. In one
embodiment, the first A emission control signal output unit
EMA_QUT1 1s connected to the first to pth A emission con-
trol lines EA1 to EAp, and outputs the A emission control
signals to the first to p™ A emission control lines EA1 to EAp
as illustrated in FIG. 5. The second A emission control signal
output unit EMA_OUT?2 is connected to the p+17 to 2p” A
emission control lines EAp+1 to EA2p, and outputs the A
emission control signal to each of the p+17to 2p™ A emission
control lines EAp+1 to EA2p as illustrated in FIG. 5.
Examples of the first A emission control signal EMA1 output
to the first to p” A emission control lines EA1 to EAp and the
second A emission control signal EMA2 output to the p+17 to
2p™ A emission control lines EAp+1 to EA2p are described
with reference to FIG. 7.

[0092] Further, each of the plurality of A emission control
signal output outputs the carry signal to the A emission con-
trol signal output unit at a rear end thereof through a second
carry signal line CL2. For example, the first A emission
control signal output unit EMA_OUT1 outputs the carry sig-
nal to the second A emission control signal output unit EMA_
OUT?2 through the second carry signal line CL2 as illustrated
in FIG. 5.

[0093] Each of the plurality of B emission control signal
output units is connected to p B mission control lines and
supplies the B emission control signal to the p B emission
control lines. For example, the B emission control signals are
supplied in the unit of p B emission control lines. In one
embodiment, the first B emission control signal output unit
EMB_OUT1 is connected to the first to p”’ emission control
lines EB1 to EBp, and outputs the B emission control signals
to the first to p” B emission control lines EB1 to EBp as
illustrated in FIG. 5.

[0094] Further, the second B emission control signal output
unit EMB_OU'T2 is connected to the p+1? to 2p™ B emission
control lines EBp+1 to EB2p, and outputs the B emission
control signal to each of the p+1” to 2p” B emission control
lines EBp+1 to EB2p as illustrated in FIG. 5. Examples of the
first B emission control signal EMB1 output to the first to p”
B emission control lines EB1 to EBp and the second B emis-
sion control signal EMB2 output to the p+17 to 2p™ B emis-
sion control lines EBp+1 to EB2p are described with refer-
ence to FIG. 7.

[0095] Further, each of the plurality of B emission control
signal output outputs the carry signal to the B emission con-
trol signal output unit at a rear end thereof through a third
carry signal line CL3. For example, the first B emission
control signal output unit EMB_OUT1 outputs the carry sig-
nal to the second B emission control signal output unit EMB_
OUT?2 through the third carry signal line CL3.

[0096] Control lines parallel to the scan lines S1 to Sn, the
A emission control lines EMA1 to EMAn, and the B emission
control lines EMB1 to EMBn may be formed in the display
panel 10, for example, as illustrated in FIG. 1. In this case,
each of the display pixels DP may be connected to corre-
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sponding ones of the scan lines, A emission control lines, and
B emission control lines. Each of the auxiliary pixels RP may
be connected to corresponding ones of the scan lines. A
emission control lines. B emission control lines, and control
lines.

[0097] A pull-down control node of each of the plurality of
A emission control signal output units may be connected to p
control lines. An example of the pull-down control node of
each A emission control signal output unit is described with
reference to FIG. 6.

[0098] Inoneembodiment, the pull-down control node of a
g™ A emission control signal output unit EMA_OUTq (qis a
positive integer equal to or greater than 2) is connected to p
control lines adjacent to the A emission control lines con-
nected to a g—1% A emission control signal output unit EMA_
OUTq. For example, as illustrated in FIG. 5, the pull-down
control node of the second A emission control signal output
unit EMA_OUT2 may be connected to a first to p™ control
lines CCL1 to CCLp adjacent to the first to p™ A emission
control lines EA1 to EAp connected to the first A emission
control signal output unit EMA_OUTI.

[0099] Otherwise, the pull-down control node of the ™ B
emission control signal output unit EMB_OUTq may be con-
nected to p control lines adjacent to the A emission control
lines connected to the g—17 B emission control signal output
unit EMA_OUTq. For example, as illustrated in FIG. 5, the
pull-down control node of the second B emission control
signal output unit EMB_OUT?2 may be connected to the first
to control lines CCL1 to CCLp adjacent to the first to p” B
emission control lines EB1 to EBp connected to the first B
emission control signal output unit EMB_OUTI.

[0100] FIG. 6 illustrates an example of the second A emit-
ting control signal output unit of FIG. 5. Referring to FIG. 6,
the second A emitting control signal output unit (EMA_
OUT2) includes a pull-up control node Q, a pull-down con-
trol node QB, a pull-up transistor TU, a pull-down transistor
TD, and a node control circuit NC,

[0101] The pull-up transistor TU controls a connection of a
gate on voltage line VONL and an output line OL according to
avoltage of the pull-up control node Q. The output line OL of
the second A emission control signal output unit EMA_
OUT2 is connected to the p+1? to 2p” A emission control
lines EAp+1 to EA2p as illustrated in FIG. 5. A control
electrode of the pull-up transistor TU is connected to a pull-up
control node Q, a first electrode of the pull-up transistor TU is
connected to the outputline OL, and a second electrode of the
pull-up transistor TU is connected to the gate on voltage line
VONL.

[0102] The pull-down transistor TD controls a connection
of a gate off voltage line VOFFL and the output line OL
according to a voltage of the pull-down control node QB. A
control electrode of the pull-down transistor TD is connected
to the pull-down control node QB, the first electrode of the
pull-down transistor TD is connected to the gate off voltage
line VOFFL, and the second electrode of the pull-down tran-
sistor TD is connected to the output line OL.

[0103] Thenode control circuit NC controls a voltage of the
pull-up control node Q and a voltage of the pull-down control
node QB. The node control circuit NC includes a plurality of
signal input terminals. For example, the node control circuit
NC may include a start terminal START into which a start
signalis input, a clock terminal CLK into which a clock signal
is input, and a reset terminal RESET into which a reset signal
is input.
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[0104] Further, the node control circuit NC may be con-
nected to the gate on voltage line VONL and the gate off
voltage line VOFFL. The start signal may be a gate start signal
or a carry signal of a front end emission stage. The clock
signal may be any one of a plurality of clock signals. The reset
signal may be a carry signal of a rear end emission stage. The
gate on voltage line may supply a gate on voltage, and the gate
off voltage line may supply a gate off voltage. The gate on
voltage may correspond to a voltage capable of turning on the
transistors included in the emission stages, the display pixels,
and the auxiliary pixels. The gate off voltage may correspond
to a voltage capable of turning off the transistors in the emis-
sion stages, display pixels, and auxiliary pixels.

[0105] The node control circuit NC supplies the gate on
voltage to the pull-up control node Q in response to the start
signal input to the start terminal START, and supplies the gate
off voltage to the pull-down control node QB. The pull-up
transistor TU is turned on by the gate on voltage of the pull-up
control node Q, and the pull-down transistor TD is turned off
by the gate off voltage of the pull-down control node QB.
Thus, the gate on voltage of the gate on voltage line VONL is
output to the output line OL.

[0106] The node control circuit NC supplies the gate off
voltage to the pull-up control node Q in response to the reset
signal input to the reset terminal RESET, and supplies the gate
on voltage to the pull-down control node QB. The pull-up
transistor TU is turned off by the gate off voltage of the
pull-up control node Q, and the pull-down transistor TD is
turned on by the gate off voltage of the pull-down control
node QB. Thus, the gate off voltage of the gate on voltage line
VONL is output to the output line OL.

[0107] The pull-down control node QB of the second A
emission control signal output unit EMA_OUT2 is connected
to the first to p™ control lines CCL1 to CCLp as illustrated in
FIG. 6.

[0108] FIG. 6 illustrates an example of the case where the
node control circuit NC includes only the start terminal
START, the clock terminal CLK, and the reset terminal
RESET. For convenience of the description, FIG. 8 exempli-
fies only the second A emission control signal output unit
EMA_QOUT2, and each of other A emission control signal
output units and each of other B emission control signal
output units may be substantially and identically imple-
mented to the second A emission control signal output unit
EMA_OUT2.

[0109] FIG. 7 illustrates examples of the scan signals sup-
plied to the first to 2p™ scan lines, the A emission control
signals supplied to the first to 2p™ A emission control lines,
the B emission control signals supplied to first to 2p™ B
emission control lines, and the data voltages supplied to the i”*
data line of FIG. 5. For convenience of the description, FIG.
7 iltustrates only the first to 2p™ scan signals SCANT to
SCAN2p supplied to the first to 2p™ scan lines S1to S2p, the
firstand second A emission control signals EMA1 and EMA2
supplied to the first to 2p™ A emission contro] lines EA1 to
EA2p, the first and second B emission control signals EMB1
and EMB2 supplied to the first to 2p™ B emission control lines
EB1 to EB2p, and the data voltages DVi supplied to the data
line.

[0110] Referring to FIG. 7, pulses of the first to 2p® scan
signals SCAN1 to SCAN2p is generated by the gate on volt-
age Von. The scan signals are supplied in the unit of p. For
example, as illustrated in FIG. 7, pulse widths of the first to p™
scan signals SCAN1 to SCANp are sequentially increased,
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and pulse widths of the p+17to 2p™ scan signals SCANp+1 to

SCAN2p are sequentially increased.

[0111] Pulses of the A emission control signals EMA1 and
EMAZ2 and the B emission control signals EMB1 and EMB2
are generated by the gate off voltage Voff. The pulse width of
each of the A emission control signals EMA1 and EMA2 may
be substantially or identically implemented to the pulse width
of each of the B emission control signals EMB1 and EMB2.
Further, the pulse width of each of the A emission control
signals EMA1 and EMA2 and the pulse width of each of the
B emission control signals EMB1 and EMB2 may be greater
than the pulse width of each of the first to 2p™ scan signals
SCANT1 to SCAN2p.

[0112] Thei” datavoltages DVi may be supplied in a cycle
of one horizontal period (1H) from a time at which each of the
B emission control signals EMB1 and EMB2 is changed from
the gate on voltage Von to the gate off voltage Voff to be
supplied. For example, the first to p™ scan signals SCANT to
SCANp are supplied as the gate on voltage Von for the period
of the supply of the first data voltage DV1, and the first scan
signal SCAN1 may be supplied as the gate off voltage Voff for
the period of the supply of the second data voltage DV2, so
that the first data voltage DV1 may be supplied to the display
pixels DPs connected to the first scan signals SCAN1.
[0113] Further, the second to p? scan signals SCAN2 to
SCANp may be supplied for the period of the supply of the
second data voltage DV?2, and the second scan signal SCAN2
may be supplied as the gate off voltage Voff for the period of
the supply of a third data voltage DV3, so that the second data
voltage DV2 may be supplied to the display pixels DPs con-
nected to the second scna signals SCAN2.

[0114] The gate off voltage Voff may correspond to a volt-
age capable of turning off the transistors of the display pixels
and the auxiliary pixels. The gate on voltage Von may corre-
spond to a voltage capable of turning on the transistors of the
display pixels and the auxiliary pixels.

[0115] FIG. 8illustrates an embodiment of the display pix-
els and the auxiliary pixel. For convenience of the description,
FIG. 8 illustrates only ak™ scan line Sk (k is a positive integer
satisfying 1<k=n), a first auxiliary data line RD1, first and j**
data lines D1 and Dj (j is a positive integer satisfying 2<j=m),
ak” A emission control line EAk, a k” B emission control
line EBK, and a k” control line CCLk. Further, FIG. 8 illus-
trates only a first auxiliary pixel RP1 connected to a first
auxiliary data line RD1, a first display pixel DP1 connected to
a first data line D1, and a j* display pixel DPj connected to a
i data line Dj. Also, FIG. 8 illustrates that the first display
pixel DP1 is a pixel in which a defect is not generated during
the manufacturing process, and the i display pixel DPj is a
pixel in which a defect is generated during the manufacturing
process and is repaired. Hereinafter, the first auxiliary pixel
RP1, the first display pixel DP1, and the j** display pixel DPj
will be described in detail with reference to FIG. 8.

[0116] Referring to FIG. 8, the first auxiliary pixel RP1 is
connected to the  display pixel DPj through the auxiliary
line RL. The auxiliary line RL. may be formed to be connected
to the first auxiliary pixel RP1 and extended from the first
auxiliary pixel RP1 to the display area DA to cross the display
pixels DP1 and DPj. For example, the auxiliary line RL may
be formed to cross the anode electrodes of the organic light
emitting diodes OLEDs of the display pixels DP1 and DP; as
illustrated in FIG. 8.

[0117] The auxiliary line R, may be connected to the
organic light emitting diode OLED of the i display pixel
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DPj. In this case, the display pixel driver 110 and the organic
light emitting diode OLED of the i display pixel DPj are
disconnected.

[0118] Each ofthe display pixels DP1 and DPj includes the
organic light emitting diode OLED and the display pixel
driver 110.

[0119] The display pixel driver 110 of each of the display
pixels DP1 and DPj is connected to the organic light emitting
diode OLED, and supplies a driving current to the organic
light emitting diode OLED. However, the display pixel driver
110 and the organic light emitting diode OLED of the j™
display pixel DPj corresponding to the repaired pixel are
disconnected.

[0120] The display pixel driver 110 may be connected to
the scan line, the A emission control line, the B emission
control line, the control line, and a plurality of power lines.
For example, the display pixel driver 110 may be connected
the k™ scan line SK, the data line D1/Dj, the k” A emission
control line EAk, thek” B emission control line EBK, and the
second and third power voltage lines VDDL and VINL2. A
second power voltage is supplied to a second power voltage
line VDDL, and a third power voltage is supplied to the third
power voltage line VINL2. The second power voltage line
may be a high potential voltage, and the third power voltage
may be an initialization power voltage for initializing the
display pixel driver 110.

[0121] Thedisplay pixel driver 110 may include a plurality
of transistors. For example, the display pixel driver 110 may
include first to fifth transistors T1, T2, T3, T4, and T5, and
second and third capacitors C2 and C2.

[0122] The first transistor T1 controls a driving current
(drain-source current I ;) according to a voltage of a control
electrode thereof. The driving current I, flowing through a
channel of the first transistor T1 is in proportion to a square of
a difference between a voltage between the control electrode
and the first electrode of the first transistor T1 (a voltage
between a gate and a source) and a threshold voltage as
indicated in Equation 1.

L=k Vo=V 0]

[0123] InEquation 1, K'is a proportional coefficient deter-
mined by a structure and a physical property of a first tran-
sistor T1, V__ is a voltage between a control electrode and a
first electrode of the first transistor T1, and V,, is a threshold
voltage of the first transistor T1.

[0124] A second transistor T2 is connected to the first elec-
trode of the first transistor T1 and the data line D1/Dj. The
second transistor T2 is turned on by a scan signal of the K*
scan line Sk to connect the first electrode of the first transistor
T1 and the data line D1/Dj. Accordingly, the data voltage of
the data line DI/Dj is supplied to the first electrode of the first
transistor T1. A control electrode of the second transistor T2
is connected to the k? scan line SK, a first electrode of the
second transistor T2 is connected to the data line DI/Dj, and a
second electrode of the second transistor T2 is connected to
the first electrode of the first transistor T1. The control elec-
trode may be a gate electrode, the first electrode may be a
source electrode or a drain electrode, and the second electrode
may be an electrode different from the first electrode. For
example, when the first electrode is a source electrode, the
second electrode is a drain electrode.

[0125] A third transistor T3 is connected to the second
power voltage line VDDL and the first electrode of the first
transistor T1. The third transistor T3 is turned on by an emis-
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sion control signal of the k” A emission control line EAK to
connect the second power voltage line VDDL and the first
electrode of the first transistor T1. Accordingly, a second
power voltage is supplied to the first electrode of the first
transistor T1. A control electrode of the third transistor T3 is
connected to the k” emission control line Ek, a first electrode
of the third transistor T3 is connected to the second power
voltage line VDDL, and a second electrode of the third tran-
sistor T3 is connected to the first electrode of the first transis-
tor T1.

[0126] A fourth transistor T4 is connected to the second
electrode of the first transistor T1 and the organic light emit-
ting diode OLED. The fourth transistor T4 is turned on by the
emission control signal of the K* A emission control line
FAk to connect the second electrode of the first transistor T1
and the organic light emitting diode OLED. A control elec-
trode of the fourth transistor T4 is connected to the k™ A
emission control line EAk, a first electrode of the fourth
transistor T4 is connected to the second electrode of the first
transistor T1, and a second electrode of the fourth transistor
T4 is connected to the organic light emitting diode OLED.
[0127] When the third and fourth transistors T3 and T4 are
turned on, the driving current I, of the display pixel driver
110 1s supplied to the organic light emitting diode OLED.
Accordingly, the organic light emitting diode OLED of the
first display pixel DP1 emits light.

[0128] The fifth transistor T5 is connected to the control
electrode of the first transistor T1 and a third power voltage
line VINL3 to which a third power voltage is supplied. The
fifth transistor T5 is turned on by the scan signal of the K*
scan line Sk to connect the control electrode of the first
transistor T1 and the third power voltage line VINL3. Accord-
ingly, the control electrode of the first transistor T1 may be
initialized with the third power voltage. A control electrode of
the fifth transistor T5 is connected to the k™ scan line Sk, a
first electrode of the fifth transistor T5 is connected to the
control electrode of the first transistor T1, and a second elec-
trode of the fifth transistor T5 is connected to the third power
voltage line VINL3.

[0129] The organic light emitting diode OLED emits
according to the driving current I ;. of the display pixel driver
110. The amount of emission of the organic light emitting
diode OLED may be in proportion to the driving current I ;.
An anode electrode of the organic light emitting diode OLED
is connected to the second electrode of the fourth transistor
T4, and a cathode electrode of the organic light emitting diode
OLED is connected to the fourth power voltage line VSSL. A
fourth power voltage is supplied to the fourth power voltage
line VSSL.

[0130] The second capacitor C2 is connected to the control
electrode and the first electrode of the first transistor T1. For
example, one electrode of the second capacitor C2 is con-
nected to the control electrode of the first transistor T1, and
the other electrode of the second capacitor C2 is connected to
the first electrode of the first transistor T1.

[0131] A third capacitor C3 is connected to the first elec-
trode of the first transistor T1 and the second power voltage
line VDDL.. For example, one electrode of the third capacitor
(3 is connected to the control electrode of the first transistor
T1, and the other electrode of the third capacitor C3 is con-
nected to the first electrode of the first transistor T1.

[0132] In FIG. 8, the description has been given based on
the case where the first to fifth transistors T1, T2, T3, T4, and
T5 of the display pixel driver 110 are implemented as PMOS
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transistors. In another embodiment, the first to fifth transistors
T1, T2, T3, T4, and T5 of the display pixel driver 110 may be
implemented as NMOS transistors.

[0133] Each ofthe auxiliary pixels RP includes an auxiliary
pixel driver 210, a discharge transistor DT, and a discharge
transistor controller 220. Each of the auxiliary pixels RP1s
does not include the organic light emitting diode OLED. The
auxiliary pixel driver 210 is connected to the auxiliary line
RL. Accordingly, the driving current of the auxiliary pixel
driver 210 is supplied to the organic light emitting diode
OLED of the j* display pixel DP] through the auxiliary line
RL.

[0134] The display pixel driver 210 may be connected to
the scan line, the auxiliary data line, the A emission control
line, the B emission control line, and the plurality of power
lines. For example, the display pixel driver 210 may be con-
nected the k™ scan line SK, the first auxiliary data line RD1,
thek” A emission control line EAk, the k¥ B emission control
line EBK, and the second and third power voltage lines VDDL
and VINL2.

[0135] The auxiliary pixel driver 210 may include a plural-
ity of transistors, e.g., first to fourth transistors T1', T2', T3',
and T4'. The first and third transistors T1' and T3' and second
and third capacitors C2' and C3' of the auxiliary pixel driver
210 may be substantially or identically formed to the first and
third transistors T1 and T3 and the second and third capacitors
C2 and C3 of the display pixel driver 110.

[0136] The second transistor T2' is connected to a first
electrode of the first transistor T1' and the first auxiliary data
line RD1. The second transistor T2' is turned on by the scan
signal of the K scan line Sk to connect to the first electrode
of the first transistor T1' and the first auxiliary data line RD1.
Accordingly, the auxiliary data voltage of the first auxiliary
data line RD1 is supplied to the first electrode of the first
transistor T1'. A control electrode of the second T2' is con-
nected to the k” scan line Sk, a first electrode of the second
transistor T2'is connected to the first auxiliary data line RD1,
and a second electrode of the second transistor T2' is con-
nected to the first electrode of the first transistor T1".

[0137] The fourth transistor T4' is connected to a second
electrode of the first transistor T1'. The fourth transistor T4' is
turned on by the emission control signal of the K B emission
control line EBk to connect the second electrode of the first
transistor T1' and the auxiliary line RL. A control electrode of
the fourth transistor T4' is connected to the k™ B emission
control line EBK, a first electrode of the fourth transistor T4'
is connected to the second electrode of the first transistor T1'
and a second electrode of the fourth transistor T4' is con-
nected to the auxiliary line RL. When the third and fourth
transistors T3' and T4'" are turned on, a driving current I ' is
supplied to the organic light emitting diode OLED of the j™
display pixel DPj through the auxiliary line RL, so that the
organic light emitting diode OLED of the j display pixel DP;j
emits light.

[0138] Thedischarge transistor DT is connected to the aux-
iliary line RL and the first power voltage line VINL1. The first
power voltage is supplied to the first power voltage line
VINLI1. The first power voltage may be an initialization
power voltage for initializing the auxiliary line RL.

[0139] For example, the discharge transistor DT is turned
on by the voltage supplied to the control electrode of the
discharge transistor DT to connect the auxiliary line RL and
the first power voltage line VINL1. Accordingly, the voltage
of the auxiliary line RL is discharged with the first power
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voltage. For example, the discharge transistor DT serves to
discharge the auxiliary line RL. The control electrode of the
discharge transistor DT may be connected to the discharge
transistor controller 220, a first electrode of the discharge
transistor DT may be connected to the auxiliary line RT, and
a second electrode of the discharge transistor DT may be
connected to the first power voltage line VINL1.

[0140] The discharge transistor controller 220 controls
turn-on and turn-off of the discharge transistor DT. The dis-
charge transistor controller 220 may include a plurality of
transistors and the first capacitor C1. For example, the dis-
charge transistor controller 220 may include, for example,
first and second discharge control transistors DCT1 and
DCT2 and the first capacitor C1 as illustrated in FIG. 8.
[0141] Each of the first and second discharge control tran-
sistors DCT1 and DCT?2 is connected to the control electrode
of the discharge transistor DT. In this case, a control electrode
of the first discharge control transistor DCT1 and a control
electrode of the second discharge control transistor DCT2 are
connected to different lines.

[0142] For example, the first discharge control transistor
DCT1 may be connected to the control electrode of the dis-
charge transistor DT and the k” scan line Sk. The control
electrode of the first discharge control transistor DCT1 may
be connected to the k” control line CCLK, a first electrode of
the first discharge control transistor DCT1 may be connected
to the k” scan line Sk, and a second electrode of the first
discharge control transistor DCT1 may be connected to the
control electrode of the discharge transistor DT.

[0143] The second discharge control transistor DCT2 may
be connected to the control electrode of the discharge tran-
sistor DT and the k scan line Sk. The control electrode and
the second electrode of second discharge control transistor
DCT2 are connected to the k” scan line, and the first electrode
of the second discharge control transistor DCT?2 is connected
to the control electrode of the discharge transistor DI. For
example, the second discharge control transistor DCT2 is
driven as a diode.

[0144] The first capacitor C1 is connected to the control
electrode of the discharge transistor DT and the second power
voltage line VDDL to maintain a voltage of the control elec-
trode of the discharge transistor DT. One electrode of the first
capacitor C1 is connected to the control electrode of the
discharge transistor DT, and the other electrode of the first
capacitor C1 is connected to the second power voltage line
VDDL. The first capacitor C1 may be omitted in an another
embodiment.

[0145] In FIG. 8, the description has been given based on
the case where the first to fifth transistors T1', T2, T3', T4',
and T5', the discharge transistor DT, and the first and second
discharge control transistors DCT1 and DCT2 of the first
auxiliary pixel RP1 are implemented as PMOS transistors. In
another embodiment, the first to fifth transistors T1', T2', T3',
T4', and TS', the discharge transistor DT, and the first and
second discharge control transistors DCT1 and DCT2 of the
first auxiliary pixel RP1 may be implemented as NMOS
transistors.

[0146] As described above, the display pixel driver 110 of
the remaining display pixels DP1 except for the i display
pixel corresponding to the repaired pixel is connected to the
organic light emitting diode OLED, and supplies the driving
current to the organic light emitting diode OLED. However,
the display pixel driver 110 of the j display pixel DPj is not
connected with the organic light emitting diode OLED. For

Mar. 17, 2016

sth

example, since the display pixel driver 110 of the j” display
pixel DPj may not properly perform its function due to a
defect, the display pixel driver 110 and the organic light
emitting diode OLED are disconnected, and the anode elec-
trode of the organic light emitting diode OLED of the j*
display pixel DI) is connected to the auxiliary line RL, for
example, through a laser short-circuit process.

[0147] Accordingly, the anode electrode of the organic
light emitting diode OLED of the j** display pixel DI) may be
connected to the auxiliary pixel driver 210 of the first auxil-
iary pixel RP1 through the auxiliary line RL. As a result, the
organic light emitting diode OLED of the i display pixel DPj
receives the driving current from the auxiliary pixel driver
210 of the first auxiliary pixel RP1 to emit light. Thus, the j
display pixel DPj may be repaired.

[0148] FIG. 8 illustrates the first auxiliary pixel RP1 as an
example of the auxiliary pixels. In one embodiment, each of
the auxiliary pixels may be substantially or identically imple-
mented to the first auxiliary pixel RP1. In other embodiments,
the auxiliary pixels may have a different structure.

[0149] Further, FIG. illustrates only the first display pixel
DP1 as one of the display pixels in which a defect is not
generated. In one embodiment, each of the display pixels, in
which a defect is not generated, may be substantially or
identically implemented as the first display pixel DP1. Fur-
ther, FIG. 8 exemplifies only the j* display pixel DPj as an
example of the repaired pixels. Each of the repaired pixels
may be substantially or identically implemented to the j*
display pixel DP;.

[0150] The auxiliary line RL overlaps the anode electrodes
of the organic light emitting diodes OLEDs of the display
pixels, so that parasitic capacitance PC may be formed
between the auxiliary line RL and the anode electrodes of the
organic light emitting diodes OLEDs of the display pixels as
illustrated in FIG. 8. Further, the auxiliary line RL is formed
in parallel to the W* scan line Sk while being adjacent to the
k™ scan line, so that fringe capacitance FC may be formed
between the auxiliary line RL and the W* scan line as iltus-
trated in FIG. 8. A voltage of the auxiliary line RL may be
varied by the parasitic capacitance PC and the fringe capaci-
tance FC. Thus, a problem may occur where the organic light
emitting diode OLED of the j** display pixel DPj correspond-
ing to the repaired pixel erroneously emits light.

[0151] In order to solve the problem. in accordance with
one embodiment, the auxiliary line RL is discharged with the
first power voltage using the discharge transistor DT. As a
result, it is possible to prevent the voltage of the auxiliary line
RL from varying by the parasitic capacitance PC and fringe
capacitance FC. Accordingly, it is possible to prevent the
organic light emitting diode OLED from erroneously emit-
ting light. An example of this case is described with reference
to FIG. 9.

[0152] FIG. 9illustrates examples of signals supplied to the
display pixels and the auxiliary pixels of FIG. 8, a voltage of
the control electrode of the discharge transistor, and a voltage
of the auxiliary line. In FIG. 9, the first scan signal SCAN1 is
supplied to the first scan line S1, a p* scan signal SCANp is
supplied to a p” scan line Sp, the first A emission control
signal EMA1 is supplied to the first to p” A emission control
lines EA1 to EAp, the first B emission control signal EMBI1 is
supplied to the first to p* B emission control lines EB1 to
EBp, and a voltage V_EMA_OUT2 QB of the full-down
control node QB of the second A emission control signal
output unit EMA_OUT2 is supplied to the first to p™ control
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lines CCL1 to CCLp. Also, a voltage V_DTG is supplied to
the control electrode of the discharge transistor DT, and a
voltage V_RL is supplied to the auxiliary line RL.

[0153] Referring to FIG. 9, the one frame period may be
divided into a predetermined number of periods. e.g. first to
sixth periods t1 to t6. The first and p” scan signals SCAN1
and SCANp are generated as the gate on voltage Von for the
first to third periods t1 to t3. The first A emission control
signal EM A1 is generated as the gate off voltage Voff for the
second and third periods t2 and t3. The first B emission
control signal EMB1 is generated as the gate off voltage Voff
for the third and fourth periods t3 and t4. The voltage
V_EMA_OUT2_QB of the full-down control node QB of the
second A emission control signal output unit EMA_OUT2 is
generated as the gate on voltage Von only for the sixth period
t6. The gate off voltage Voff corresponds to a voltage capable
of turning off the transistors of the display pixels and the
auxiliary pixels. The gate on voltage Von corresponds to a
voltage capable of turning on the transistors of the display
pixels and the auxiliary pixels.

[0154] Hereinafter, a driving method of the first auxiliary
pixel RP1 and the j** display pixel DPj, and a driving method
of the first display pixel DP1 will be described in detail with
reference to FIGS. 8 and 9. In this case, the description will be
given based on that the scan signal supplied to the k” scan line
Sk of FIG. 8 is the first scan signal SCANT1 or the p™ scan
signal SCANp of FIG. 9, the A emission control signal sup-
plied to the k” A emission control line EAk of FIG. 8 is the
first A emission control signal EMA1 of FIG. 9, the B emis-
sion control signal supplied to the k* B emission control line
EBk of FIG. 8 is the first B emission control signal EMBI1 of
FIG. 9, and a voltage supplied to the k" control line CCLK of
FIG. 8 is a voltage V_EMA_OUT2_QB of the full-down
control node QB of the second A emission control signal
output unit EMA_OUT2.

[0155] First, the first period tl is a period for which an
on-bias is applied to the first transistor T1. For the first period
t1, the first scan signal SCAN1 of the gate on voltage Von is
supplied to the p” scan line Sp. The first A emission control
signal EMA1 of the gate on voltage Von is supplied to the first
A emission control line EAk. The first B emission control
signal EMB1 of the gate on voltage Von is supplied to the first
B emission control line EBk. Accordingly, the second to fifth
transistors T2, T3, T4, and T5 are turned on for the first period
tl.

[0156] Because the second transistor T2 is turned on, the
control electrode of the first transistor T1 is initialized with
the initialized voltage Vref of the first data line D1. Because
the third to fifth transistors T3, T4, and T5 are turned on, a
current path is formed through which a current flows from the
second power voltage line VDDL to the third power voltage
line VINL2 via the third transistor T3, the first transistor T1,
the fourth transistor T4, and the fifth transistor T5. The first
transistor T1 may be implemented as a PMOS transistor, so
that when a voltage difference V between the control elec-
trode and the first electrode of the first transistor T1 is smaller
than a threshold voltage V,;, of the first transistor T1, the first
transistor T1 is turned on. The third power voltage VIN2 is set
to be sufficiently lower than the second power voltage VDD,
so that the voltage difference (V,,=VIN2-VDD) between the
control electrode and the first electrode of the first transistor
T1 is smaller than the threshold voltage V,, of the first tran-
sistor T1 for the first period t1. Thus, current flows through the
current path.
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[0157] As aresult, the control electrode of the first transis-
tor T1 is discharged with the third power voltage and the
on-bias may be applied to the first transistor T1 for the first
period t1. Thus, it is possible to apply the on-bias to the first
transistor T1 before the data voltage is supplied to the control
electrode of the first transistor T1, thereby solving a problem
in that an image quality deteriorates due to a hysteresis char-
acteristic of the first transistor T1.

[0158] Second, the second period 12 is a period for which
the threshold voltage of the first transistor is sampled. For the
second period t2, the first scan signal SCANI of the gate on
voltage Von is supplied to the first scan line S1, the p™ scan
signal SCANp of the gate on voltage Von is supplied to the p™
scan line Sp, the first A emission control signal EMA1 of the
gate off voltage Voff'is supplied to the first A emission control
line EAk, and the first B emission control signal EMB1 of the
gate on voltage Von is supplied to the first B emission control
line EBk. Accordingly, the second, fourth, and fifth transis-
tors T2, T4, and T5 are turned on for the second period t2.
[0159] Because the second transistor T2 is turned on, the
control electrode of the first transistor T1 is initialized with
the initialized voltage Vref of the first data line D1. Because
the third transistor T3 is turned off, the first electrode of the
first transistor T1 is floated. Because a voltage difference
(V= VIN2-Vdata) between the control electrode and the
first electrode of the first transistor T1 is smaller than the
threshold voltage V,, for the second period 2, a current flows
through the first transistor T1 until the voltage difference V,
between the control electrode and the first electrode reaches
the threshold voltage V,,, of the first transistor T1. Accord-
ingly, the voltage of the first electrode of the first transistor T1
is dropped to “VIN2-V,,.” for the second period t2.

[0160] Third, the third period t3 is a period for which the
data voltage is supplied to the control electrode of the first
transistor T1. For the third period t3, the first scan signal
SCANT1 of the gate on voltage Von is supplied to the first scan
line S1, the p™ scan signal SCANp of the gate on voltage Von
is supplied to the p” scan line Sp, the first A emission control
signal EMA1 ofthe gate off voltage Voff'is supplied to the first
A emission control line EAk, and the first B emission control
signal EMB1 of the gate off voltage Voff is supplied to the first
B emission control line EBk. Accordingly, the second tran-
sistor T2 is turned on for the third period t3.

[0161] Because the second transistor T2 is turned on, the
data voltage Vdata is supplied to the control electrode of the
first transistor T1. In this case, a variation of the voltage of the
control electrode of the first transistor T1 is reflected to the
first electrode of the first transistor T1 by the second capacitor
C2. Accordingly, the voltage of the first electrode of the first
transistor T1 is changed to “VIN2-V , +a.”.

[0162] Fourth, the fourth period t4 is a period for which the
sampling of the data voltage and the threshold voltage is
completed. For the fourth period 4, the first scan signal
SCAN1 of'the gate off voltage Voff'is supplied to the first scan
line S1, the p” scan signal SCANp of the gate off voltage Voff
is supplied to the p™ scan line Sp, the first A emission control
signal EMA1 of the gate on voltage Von is supplied to the first
A emission control line EAK, and the first B emission control
signal EMB1 of the gate off voltage Voff'is supplied to the first
B emission control line EBk. Accordingly, the third transistor
T3 is turned on for the fourth period 4.

[0163] Because the third transistor T3 is turned on, the first
electrode of the first transistor T1 is connected to the second
power voltage line VDDL. Accordingly, the second power
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voltage is supplied to the first electrode of the first transistor
T1 for the fourth period t4. In this case, a variation of the
voltage of the first electrode of the first transistor T1 is
reflected to the control electrode of the first transistor T1 by
the second capacitor C2. However, the voltage difference V,
between the control electrode and the first electrode of the
first transistor T1 is maintained at “Vdata-(VIN2-V ,+)”.
[0164] Fifth, the fifth period t5 is a period for which the
organic light emitting diode OLED emits light. For the fifth
period t5, the first scan signal SCAN1 of the gate off voltage
Voff is supplied to the first scan line S1, the p” scan signal
SCANp of the gate off voltage VofT is supplied to the p™ scan
line Sp, the first A emission control signal EMA1 of the gate
on voltage Von is supplied to the first A emission control line
EAK, and the first B emission control signal EMB1 of the gate
on voltage Von is supplied to the first B emission control line
EBKk. Accordingly, the third and fourth transistors T3 and T4
are turned on for the fifth period t5.

[0165] Because the third and fourth transistors T3 and T4
are turned on, the driving current 1, flows through the first
transistor T1 according to the voltage difference V, between
the control electrode and the first electrode of the first tran-
sistor T1 for the fifth period t5. The voltage difference V
between the control electrode and the first electrode of the
first transistor T1 is maintained at “Vdata—(VIN2-V , +ct)”
for the fifth period t5. In this case, the driving current I,
flowing through the first transistor T1 may be defined as
Equation 2.

L=k -V g Vo Pk [V g (VIN2- Vi) Vi ] @

[0166] In Equation 2, k' is a proportional coefficient deter-
mined by a structure and a physical property of the first
transistor T1, V is a voltage between the control electrode
and the first electrode of the first transistor T1, is the threshold
voltage of the first transistor T1, VIN2 is the third power
voltage, and Vdata is the data voltage. The voltage difference
between the control electrode and the first electrode of the
first transistor T1 is “Vdata-(VIN2-V , +)”. When Equation
2 is simplified, Equation 3 is deduced.

Li=F(V oo VIN2-01)° ©)

[0167] Finally, the driving current I, is not dependent on
the threshold voltageV , of the first transistor T1 as expressed
by Equation 3. That is, the threshold voltage V, of the first
transistor T1 is compensated. The driving current I, of the
display pixel driver 110 is supplied to the organic light emit-
ting diode OLED. Accordingly, the organic light emitting
diode OLED emits light.

[0168] Sixth, the sixth period 6 is a period for which the
organic light emitting diode OLED emits light. For the sixth
period t6, the first scan signal SCAN1 of the gate off voltage
Voff is supplied to the first scan line S1, the p* scan signal
SCANp of the gate off voltage Voff is supplied to the p™ scan
line Sp, the first A emission control signal EMA1 of the gate
on voltage Von is supplied to the first A emission control line
EAk, and the first B emission control signal EMB1 of the gate
on voltage Von is supplied to the first B emission control line
EBk. Accordingly, the third and fourth transistors T3 and T4
are turned on for the sixth period t6.

[0169] Because the third and fourth transistors 13 and T4
are turned on for the sixth period t6, the organic light emitting
diode OLED emits light similar to the fifth period t5.

[0170] Hereinafter, a driving method of the first auxiliary
pixel RP1 and the j™ display pixel DPj will be described in
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detail. First, the first period t1 is a period for which an on-bias
is applied to the first transistor T1".

[0171] Forthe firstperiod tl, the first scan signal SCAN1 of
the gate on voltage Von is supplied to the first scan line S1, the
p” scan signal SCANp of the gate on voltage Von is supplied
to the p™ scan line Sp, the first A emission control signal
EMAL of the gate on voltage Von is supplied to the first A
emission control line EAXk, the first B emission control signal
EMBI1 of the gate on voltage Von is supplied to the first B
emission control line EBk, and the voltage V_EMA_OUT2_
QB of the full-down control node QB of the second A emis-
sion control signal output unit EMA_OUT?2 of the gate off
voltage Voffis supplied to the first control line CCL1. Accord-
ingly, the second to fourth transistors T2', T3', and T4' and the
second discharge control transistor DCT2 are turned on for
the first period t1.

[0172] Because the second discharge control transistor
DCT?2 is turned on, the control electrode of the discharge
transistor DT is increased to have a voltage difference (Von-
V., DCT2) between the gate on voltage Von and the thresh-
old voltage V,;,, DCT2 of the second discharge control tran-
sistor DCT2. Accordingly, the discharge transistor DT is
turned on.

[0173] Because the second transistor T2' is turned on, the
control electrode of the first transistor T1" is initialized with
the initialized voltage Vref of the first data line D1. Because
the third and fourth fifth transistors T3' and T4', and the
discharge transistor DT are turned on, a current path, through
which a current flows from the second power voltage line
VDDL to the first power voltage line VINL1 via the third
transistor T3', the first transistor T1', the fourth transistor T4,
and the discharge transistor DT, is formed.

[0174] For example, the first transistor T1' is implemented
as a PMOS transistor, so that when a voltage difference V
between the control electrode and the first electrode of the
first transistor T1'is smaller than a threshold voltage V , of the
first transistor T1' (V <V ,), the first transistor T1' is turned
on. The third power voltage VIN2 is set to be sufficiently
lower than the second power voltage VDD, so that the voltage
difference (V,,=VIN2-VDD) between the control electrode
and the first electrode of the first transistor T1 is smaller than
the threshold voltage V;, of the first transistor T1' for the first
period t1, and thus the current flows through the current path.
[0175] As aresult, the control electrode of the first transis-
tor T1' is discharged with the third power voltage and the
on-bias may be applied to the first transistor T1' for the first
period t1. Thus, it is possible to apply the on-bias to the first
transistor T1' before the data voltage is supplied to the control
electrode of the first transistor T1', thereby solving a problem
in that an image quality deteriorates due to a hysteresis char-
acteristic of the first transistor T1".

[0176] Second, the second period 12 is a period for which
the threshold voltage of the first transistor' is sampled. For the
second period 2, the first scan signal SCANI of the gate on
voltage Von is supplied to the first scan line S1, the p™ scan
signal SCANp of the gate on voltage Von is supplied to the p™
scan line Sp, the first A emission control signal EMA1 of the
gate off voltage Voff'is supplied to the first A emission control
line EAK, the first B emission control signal EMB1 of the gate
on voltage Von is supplied to the first B emission control line
EBK, and the voltage V_EMA_OUT2_QB of the full-down
control node QB of the second A emission control signal
output unit EMA_OUT?2 of the gate off voltage Voff is sup-
plied to the first control line CCL1. Accordingly, the second
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and fourth transistors T2' and T4' and the second discharge
control transistor DCT?2 are turned on for the second period
2.

[0177] Because the second discharge control transistor
DCT2 is turned on, the control electrode of the discharge
transistor DT maintains a voltage difference (Von-V,,
DCT2) between the gate on voltage Von and the threshold
voltage V,, DCT2 of the second discharge control transistor
DCT2. Accordingly, the discharge transistor DT is turned on.
Because the discharge transistor DT is turned on, the auxil-
iary line RL is connected to the first power voltage line VIN1
to be discharged with the first power voltage.

[0178] Because the second transistor T2' is turned on, the
control electrode of the first transistor T1' is initialized with
the initialized voltage Vref of the first data line D1. Because
the third transistor T3' is turned off, the first electrode of the
first transistor T1' is floated. Since a voltage difference
(V=VIN2-Vdata) between the control electrode and the
first electrode of the first transistor T1' is smaller than the
threshold voltage V,, for the second period t2, a current flows
through the first transistor T1' until the voltage difference V
between the control electrode and the first electrode reaches
the threshold voltage V, of the first transistor T1'. Accord-
ingly, the voltage of the first electrode of the first transistor T1'
is dropped to “VIN2-V,,” for the second period t2.

[0179] Third, the third period t3 is a period for which the
data voltage is supplied to the control electrode of the first
transistor T1'. For the third period t3, the first scan signal
SCAN1 of the gate on voltage Von is supplied to the first scan
line S1, the p” scan signal SCANp of the gate on voltage Von
is supplied to the p” scan line Sp, the first A emission control
signal EMA1 of the gate off voltage Voff'is supplied to the first
A emission control line EAk, the first B emission control
signal EMB1 of'the gate off voltage Voff is supplied to the first
B emission control line EBk, and the voltage V_EMA_
OUT2_QB of'the full-down control node QB of the second A
emission control signal output unit EMA_OUT2 of the gate
off voltage Voff is supplied to the first control line CCL1.
Accordingly, the second transistor T2 and the second dis-
charge control transistor CDT2 are turned on for the third
period t3.

[0180] Because the second discharge control transistor
DCT?2 is turned on, the control electrode of the discharge
transistor DT maintains a voltage difference (Von-V,,
DCT2) between the gate on voltage Von and the threshold
voltage V,;, DCT2 of the second discharge control transistor
DCT?2. Accordingly, the discharge transistor DT is turned on.
Because the discharge transistor DT is turned on, the auxil-
iary line RL is connected to the first power voltage line VIN1
to be discharged with the first power voltage.

[0181] Because the second transistor T2' is turned on, the
data voltage Vdata is supplied to the control electrode of the
first transistor T1'. In this case, a variation of the voltage of the
control electrode of the first transistor T1' is reflected to the
first electrode of the first transistor T1'by the second capacitor
C2'. Accordingly, the voltage of the first electrode of the first
transistor T1' is changed to “VIN2-V ,+a.”.

[0182] Because the first scan line S1 and the auxiliary line
RL are formed to be parallel to each other, the fringe capaci-
tance FC illustrated in FIG. 8 may be formed between the first
scan line S1 and the auxiliary line RL. Accordingly, a voltage
change of the first scan line S1 may be reflected to the auxil-
iary line RL by the fringe capacitance FC. Accordingly, when
the first scan signal SCANI is increased to the gate off voltage
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Voff from the gate on voltage Von for the third period 13, the
voltage change of the first scan line S1 is reflected to the
auxiliary line RL by the fringe capacitance FC, so that the
voltage of the auxiliary line RL may be increased by AV1.
However, the auxiliary line RL is connected to the first power
voltage line VINL1 for the third period t3, so that even though
the voltage change of the first scan line S1 is reflected by the
fringe capacitance FC, the auxiliary line RL is discharged
with the first power voltage VIN1.

[0183] Fourth, the fourth period t4 is a period for which the
sampling of the data voltage and the threshold voltage is
completed. For the fourth period 4, the first scan signal
SCANI1 of'the gate off voltage Voftis supplied to the first scan
line 1, the p* scan signal SCANp of the gate off voltage Voff
is supplied to the p” scan line Sp, the first A emission control
signal EMA1 of the gate on voltage Von is supplied to the first
A emission control line EAk, the first B emission control
signal EMB1 of the gate off voltage Voffis supplied to the first
B emission control line EBk, and the voltage V_EMA_
OUT2_QB of'the full-down control node QB of the second A
emission control signal output unit EMA_OUT2 of the gate
off voltage Voff is supplied to the first control line CCL1.
Accordingly, the third transistor T3 is turned on for the fourth
period 4.

[0184] Even though the second discharge control transistor
DCT?2 is turned on for the fourth period t4, the control elec-
trode of the discharge transistor DT maintains a voltage dif-
ference (Von-V,, DCT2) between the gate on voltage Von
and the threshold voltage V,;,, DCT2 of the second discharge
control transistor DCT2 by the first capacitor. Accordingly,
the discharge transistor DT is turned on.

[0185] Because the third transistor T3 is turned on, the first
electrode of the first transistor T1 is connected to the second
power voltage line VDDL. Accordingly, the second power
voltage is supplied to the first electrode of the first transistor
T1 for the fourth period t4. In this case, a variation of the
voltage of the first electrode of the first transistor T1 is
reflected to the control electrode of the first transistor T1 by
the first capacitor C1. However, the voltage difference V,
between the control electrode and the first electrode of the
first transistor T1 is maintained at “Vdata-(VIN2-V ,+0)”.

[0186] Fifth, the fifth period t5 is a period for which the
auxiliary line RL is discharged with the first power voltage.
For the fifth period t5, the first scan signal SCAN1 of the gate
off voltage Voffis supplied to the first scan line S1, the p™ scan
signal SCANp of the gate offvoltage VofT is supplied to the p™
scan line Sp, the first A emission control signal EMA1 of the
gate on voltage Von is supplied to the first A emission control
line EAk, the first B emission control signal EMB1 of the gate
on voltage Von is supplied to the first B emission control line
EBK, and the voltage V_EMA_OUT2_QB of the full-down
control node QB of the second A emission control signal
output unit EMA_OUT?2 of the gate off voltage Voff is sup-
plied to the first control line CCL1. Accordingly, the third and
fourth transistors 13 and T4' are turned on for the fifth period
15.

[0187] Even though the second discharge control transistor
DCT2 is turned off for the fifth t5, the control electrode of the
discharge transistor DT maintains a voltage difference (Von-
V,, DCT2) between the gate on voltage Von and the thresh-
old voltage V,;, DCT2 of the second discharge control tran-
sistor DCT2 by the first capacitor C1. Accordingly, the
discharge transistor DT is turned on.
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[0188] Because the third and fourth transistors T3' and T4'
are turned on, the driving current I, flows through the first
transistor T1 according to the voltage difference V between
the control electrode and the first electrode of the first tran-
sistor T1 for the fifth period 5. The voltage difference V.,
between the control electrode and the first electrode of the
first transistor T1' is maintained at “Vdata-(VIN2-V ,+a)”
for the fifth period t5. In this case, the driving current I,
flowing through the first transistor T1' may be defined as
Equation 2. When Equation 2 is simplified, Equation 3 is
deduced.

[0189] Finally, the driving current I, is not dependent on
the threshold voltage V ;, of the first transistor T1 as expressed
by Equation 3. That is, the threshold voltage V,, of the first
transistor T1' is compensated.

[0190] However, the auxiliary line RL is connected to the
first power voltage line VINL1 by the turn-on of the discharge
transistor DT, the driving current [, of the auxiliary pixel
driver 210 is discharged to the first power voltage line VINL1
through the discharge transistor DT. Accordingly, the organic
light emitting diode OLED of the j* display pixel DPj does
not emit light for the fifth period t5.

[0191] The auxiliary line RL overlaps the anode electrodes
of the organic light emitting diodes OLEDs of the display
pixels DP1, so that parasitic capacitance PC may be formed
between the auxiliary line RL and the anode electrodes of the
organic light emitting diodes OLEDs of the display pixels
DP1 as illustrated in FI1G. 8. The voltage change of the anode
electrodes of the organic light emitting diode OLED may be
reflected to the auxiliary line RL by the parasitic capacitance
PC. The driving currents are supplied to the anode electrodes
of the organic light emitting diodes OLEDs of the pixels DP1
by the first B emission control signal EMBI1 of the gate on
voltage Von for the fifth period 5, so that the voltage change
of the anode electrodes of the organic light emitting diodes
OLED:s of the pixels DP1 is reflected to the auxiliary line RL
by the parasitic capacitance PC, so that the voltage of the
auxiliary line RL may be increased by AV2.

[0192] However, the auxiliary line RL is connected to the
first power voltage line VINL1 for the fifth period t5, so that
even though the voltage change of the anode electrodes of the
organic light emitting diodes OLEDs of the display pixels
DP1 is reflected by the fringe capacitance FC, the auxiliary
line RL is discharged with the first power voltage VIN1.

[0193] Sixth, the sixth period t6 is a period for which the
organic light emitting diode OLED emits light. For the sixth
period t6, the first scan signal SCANT1 of the gate off voltage
Voff is supplied to the first scan line S1, the p” scan signal
SCANp ofthe gate off voltage Voffis supplied to the p™ scan
line Sp, the first A emission control signal EMA1 of the gate
on voltage Von is supplied to the first A emission control line
EAR, the first B emission control signal EMB1 of the gate on
voltage Von is supplied to the first B emission control line
EBK, and the voltage V_EMA_OUT2_QB of the full-down
control node QB of the second A emission control signal
output unit EMA_OUT?2 of the gate on voltage Von is sup-
plied to the first control line CCL1. Accordingly, the third and
fourth transistors T3' and T4' and the first discharge control
transistor DCT1 are turned on for the sixth period t6.

[0194] Because the first discharge control transistor DCT1
is turned on, the first scan signal SCAN1 of the gate off
voltage Voff is supplied to the control electrode of the dis-
charge transistor DT. Accordingly, the discharge transistor
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DT is turned off. Accordingly, the auxiliary line RL is not
connected to the first power voltage line VINLI.

[0195] Further, because the third and fourth transistors T3'
and T4' are turned on, the driving current Ids’ of the auxiliary
pixel driver 210 is supplied to the organic light emitting diode
OLED of the i display pixel DPj through the auxiliary line
RL. Accordingly, the organic light emitting diode OLED of
the i display pixel DPj emits light.

[0196] As described above, in the present embodiment, it is
possible to prevent the voltage of the auxiliary line RL from
being varied by the parasitic capacitance PC and the fringe
capacitance FC. As a result, it is possible to prevent the
organic light emitting diode OLED of the j** display pixel DPj
from erroneously emitting light by the parasitic capacitance
PC and the fringe capacitance FC.

[0197] FIG. 10 illustrates display pixels and the auxiliary
pixel according to another exemplary embodiment. For con-
venience of the description, FIG. 10 illustrates only ak™ scan
line Sk, a first auxiliary data line RD1, a first and j” data lines
D1 and Dj, a k™ A emission control line EAk, a K B emis-
sion control line EBk, and a k” control line CCLk. Further,
FIG. 10 illustrates only the first auxiliary pixel RP1 connected
to a first auxiliary data line RD1, a first display pixel DP1
connected to the first data line DI, and a i display pixel DPj
connected to the j* data line Dj. FIG. 10 illustrates that the
first display pixel DP1 is a pixel in which a defect is not
generated during the manufacturing process, and the i dis-
play pixel DPj is a pixel in which a defect is generated during
the manufacturing process and is repaired. Hereinafter, the
first auxiliary pixel RP1, the first display pixel DP1, and the j
display pixel DPj will be described in detail with reference to
FIG. 10.

[0198] Referring to FIG. 10, the first auxiliary pixel RP1 is
connected to the i display pixel DPj through the auxiliary
line RL. The auxiliary line RL. may be formed to be connected
to the first auxiliary pixel RP1 and extended from the first
auxiliary pixel RP1to the display area DA to cross the display
pixels DP1 and DPj. For example, the auxiliary line R, may
be formed to cross the anode electrodes of the organic light
emitting diodes OLEDs of the display pixels DP1 and DP; as
illustrated in FIG. 10.

[0199] The auxiliary line R, may be connected to the
organic light emitting diode OLED of the j* display pixel
DPj. In this case, the display pixel driver 110 and the organic
light emitting diode OLED of the j display pixel DPj dis-
connected.

[0200] Each ofthe display pixels DP1and DPj includes the
organic light emitting diode OLED and the display pixel
driver 110. The display pixels DP1 and DPj in FIG. 10 are
substantially the same as the display pixels DP1 and DPj in
FIG. 8.

[0201] The first auxiliary pixel RP1 includes an auxiliary
pixel driver 210, a discharge transistor DT, and a discharge
transistor controller 220. The first auxiliary pixel RP1 does
not include an organic light emitting diode OLED.

[0202] The auxiliary pixel driver 210 and the discharge
transistor DT of the first auxiliary pixel RP1 in FIG. 10 are
substantially the same as the auxiliary pixel driver 210 and the
discharge transistor DT ofthe first auxiliary pixel RP1in FIG.
8.

[0203] The discharge transistor controller 220 controls
turn-on and turn-off of the discharge transistor DT. The dis-
charge transistor controller 220 may include a plurality of
transistors and a first capacitor C1. For example, the dis-
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charge transistor controller 220 may include first and second
discharge control transistors DCT1 and DCT2 and the first
capacitor C1 as in FIG. 10.

[0204] Each of the first and second discharge control tran-
sistors DCT1 and DCT?2 is connected to a control electrode of
the discharge transistor DT. In this case, a control electrode of
the first discharge control transistor DCT1 and a control elec-
trode of the second discharge control transistor DCT2 are
connected to different lines.

[0205] For example, the first discharge control transistor
DCT1 may be connected to the control electrode of the dis-
charge transistor DT and a gate off voltage line VOFFL. The
control electrode of the first discharge control transistor
DCT1 may be connected to the k™ control line CCLE, a first
electrode of the first discharge control transistor DCT1 may
be connected to the gate off voltage line VOFFL, and a second
electrode of the first discharge control transistor DCT1 may
be connected to the control electrode of the discharge tran-
sistor DT.

[0206] The second discharge control transistor DCT2 may
be connected to the control electrode of the discharge tran-
sistor DT and a gate on voltage line VONL. The control
electrode of the second discharge control transistor DCT2
may be connected to the k” scan line Sk, a first electrode of
the second discharge control transistor DCT2 may be con-
nected to the control electrode of the discharge transistor DT,
and a second electrode of the second discharge control tran-
sistor DCT2 may be connected to the gate off voltage line
VONL.

[0207] The first capacitor C1 is connected to the control
electrode of the discharge transistor DT and the second power
voltage line VDDL to maintain a voltage of the control elec-
trode of the discharge transistor DT. One electrode of the first
capacitor C1 is connected to the control electrode of the
discharge transistor DT, and the other electrode of the first
capacitor C1 is connected to the second power voltage line
VDDL. The first capacitor C1 may be omitted.

[0208] The signals supplied to the display pixels DP1 and
DPj and the auxiliary pixel RP1 in FIG. 10 are substantially
the same as those in FIG. 9. Further, driving methods of the
display pixels DP1 and DPj and the auxiliary pixel RP1
illustrated in FIG. 10 are substantially the same as those
described with reference to FIGS. 8 and 9.

[0209] The methods, processes, and/or operations
described herein may be performed by code or instructions to
be executed by a computer, processor, controller, or other
signal processing device. The computer, processor, control-
ler, or other signal processing device may be those described
herein or one in addition to the elements described herein.
Because the algorithms that form the basis of the methods (or
operations of the computer, processor, controller, or other
signal processing device) are described in detail, the code or
instructions for implementing the operations of the method
embodiments may transform the computer, processor, con-
troller, or other signal processing device into a special-pur-
pose processor for performing the methods described herein.

[0210] Also, another embodiment may include a computer-
readable medium, e.g., a non-transitory computer-readable
medium, for storing the code or instructions described above.
The computer-readable medium may be a volatile or non-
volatile memory or other storage device, which may be
removably or fixedly coupled to the computer, processor,
controller, or other signal processing device which is to
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execute the code or instructions for performing the method
embodiments described herein.
[0211] By way of summation and review, during manufac-
turing of a display, a defect may occur for one or more of
transistors of the pixels. As a result, manufacturing yield
deteriorates. In an attempt to solve this problem, a method has
been proposed to repair a defective pixel by forming auxiliary
pixels in an organic light emitting display device and con-
necting the defective pixel to any one of the auxiliary pixels.
However, in this method, parasitic capacitance may form
between an auxiliary line and an anode electrode of an OLED
in a pixels. Also, fringe capacitance may form between the
auxiliary line and an adjacent scan line. In this case, a voltage
of the auxiliary line may be changed by the parasitic capaci-
tance and the fringe capacitance, and thus the OLED of the
repaired pixel may erroneously emit light.
[0212] In accordance with one or more of the aforemen-
tioned embodiments, the auxiliary line is discharged with the
first power voltage using a discharge transistor. As a result, 1t
is possible to prevent a voltage of the auxiliary line from
varying by parasitic capacitance between an auxiliary line
and an anode electrode of an OLED in a display pixel and by
fringe capacitance between the auxiliary line and a scan line
adjacent to the auxiliary line. Accordingly, it is possible to
prevent the OLED:s in the display from erroneously emitting
light.
[0213] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of skill in the art as of the filing of the
present application, features, characteristics, and/or elements
described in connection with a particular embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other embodi-
ments unless otherwise indicated. Accordingly, it will be
understood by those of skill in the art that various changes in
form and details may be made without departing from the
spirit and scope of the present invention as set forth in the
following claims.
What is claimed is:
1. An organic light emitting display device, comprising:
data lines;
auxiliary data lines;
scan lines and emission control lines crossing the data lines
and the auxiliary data lines;
display pixels at corresponding intersections of the data
lines, the scan lines, and the emission control lines;
auxiliary pixels at corresponding intersections of the aux-
iliary data lines, the scan lines, and the emission control
lines; and
auxiliary lines connected to the auxiliary pixels, wherein
scan signals are to be supplied in a unit of p scan lines, A
emission control signals are to be supplied in a unit of p
A emission control lines, and B emission control signals
are to be supplied in a unit of p B emission control lines,
wherein pz2.
2. The device as claimed in claim 1, wherein:
a same A emission control signal is supplied to p A emis-
sion control lines, and

a same B emission control signal is supplied to p B emis-
sion control lines.
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3. The device as claimed in claim 1, wherein:

the scan signals are to be sequentially supplied to p scan
lines, and

the scan signals are to be applied to have increasing pulse
widths.

4. The device as claimed in claim 3, wherein a pulse width
of the scan signal supplied to a k+1% scan line is greater than
a pulse width of the scan signal supplied to a k™ scan line.

5. The device as claimed in claim 1, wherein the auxiliary
pixel includes:

a discharge transistor connected to the auxiliary line, and

a first power voltage line to receive a first power voltage.

6. The device as claimed in claim 5, wherein the auxiliary
pixel includes:

a plurality of transistors, and

a discharge transistor controller to control the discharge
transistor.

7. The device as claimed in claim 6, wherein:

the discharge transistor controller includes first and second
discharge control transistors connected to a control elec-
trode of the discharge transistor, and

a control electrode of the first discharge control transistor
and a control electrode of the second discharge control
transistor are connected to different lines.

8. The device as claimed in claim 7, wherein:

the control electrode of the first discharge transistor is
connected to a pull-down control node of an emission
stage connected to a corresponding one of the emission
control lines, and

wherein the first discharge transistor includes:

a first electrode connected to a corresponding one of the
scan lines, and a second electrode connected to the con-
trol electrode of the discharge transistor, wherein the
control electrode and a second electrode of the second
discharge control transistor is connected to a corre-
sponding one of the scan lines, and wherein a first elec-
trode of the second discharge control transistor is con-
nected to the control electrode of the discharge
transistor.

9. The device as claimed in claim 7, wherein:

the control electrode of the first discharge control transistor
is connected to a pull-down control node of an emission
stage connected to a corresponding one of the emission
control lines, and

the first discharge control transistor includes a first elec-
trode connected to a gate off voltage line to which a gate
off voltage is supplied, and a second electrode connected
to the control electrode of the discharge transistor,

the control electrode of the second discharge control tran-
sistor is connected to a corresponding one of the scan
lines, and

the second discharge control transistor includes:

a first electrode connected to the control electrode of the
discharge transistor and a second electrode connected to
a gate on voltage line to receive a gate on voltage.

10. The device as claimed in claim 7, wherein the discharge
transistor controller includes a first capacitor connected to the
control electrode of the discharge transistor and a second
power voltage line to receive a second power voltage.

11. The device as claimed in claim 5, wherein the auxiliary
pixel includes an auxiliary pixel driver which includes a plu-
rality of transistors, the auxiliary pixel driver to supply a
driving current to the auxiliary line.
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12. The device as claimed in claim 11, wherein the auxil-

iary pixel driver includes:

a first transistor to control the driving current according to
a voltage of a control electrode;

asecond transistor connected to a corresponding one of the
auxiliary data lines and a control electrode of the first
transistor;

a third transistor connected to a first electrode of the first
transistor and a second power voltage line to which a
second power voltage is supplied;

a fourth transistor connected to a second electrode of the
first transistor and the auxiliary line;

a second capacitor connected to the control electrode and
the first electrode of the first transistor; and

a third capacitor connected to the first electrode of the first
transistor and the second power voltage line.

13. The device as claimed in claim 12, wherein:

a control electrode of the second transistor is connected to
a corresponding one of the scan lines,

a control electrode of the third transistor is connected to a
corresponding one of the A emission control lines, and

a control electrode of the fourth transistor is connected to a
corresponding one of the B emission control lines.

14. The device as claimed in claim 1, wherein the display

pixel includes:

an organic light emitting diode; and

a display pixel driver including a plurality of transistors,
the display pixel driver to supply a driving current to the
organic light emitting diode.

15. The device as claimed in claim 14, wherein the display

pixel driver includes:

a first transistor to control the driving current according to
a voltage of a control electrode;

asecond transistor connected to a corresponding one of the
data lines and a control electrode of the first transistor;

a third transistor connected to a first electrode of the first
transistor and a second power voltage line to which a
second power voltage is supplied;

a fourth transistor connected to a second electrode of the
first transistor and an anode electrode of the organic light
emitting diode;

a fifth transistor connected to the anode electrode of the
organic light emitting diode and a third power voltage
line to which a third power voltage is supplied;

a second capacitor connected to the control electrode and
the first electrode of the first transistor; and

a third capacitor connected to the first electrode of the first
transistor and the second power voltage line.

16. The device as claimed in claim 15, wherein:

control electrodes of the second and fifth transistors are
connected to a corresponding one of the scan lines,

a control electrode of the third transistor is connected to a
corresponding one of the A emission control lines, and

a control electrode of the fourth transistor is connected to a
corresponding one of the B emission control lines.

17. A driver, comprising:

a generator to generate auxiliary data based on location
information of a defective pixel to be repaired in a dis-
play; and

a converter to adjust the auxiliary data to at least partially
compensate for at least one of a wire resistance of an
auxiliary line coupled to an auxiliary pixel circuit or a
parasitic capacitance of the auxiliary line, wherein the
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generator is to generate the auxiliary data based on a
repair control signal for the defective pixel.

18. The driver as claimed in claim 17, wherein the con-
verter is to adjust the auxiliary data to at least partially com-
pensate for the wire resistance ofthe auxiliary line coupled to
an auxiliary pixel circuit and the parasitic capacitance of the
auxiliary line.

19. The driver as claimed in claim 17, whetein the con-
verter is to add predetermined data to the auxiliary data, the
predetermined data corresponding to at least one of the wire
resistance of the auxiliary line coupled to the auxiliary pixel
circuit or the parasitic capacitance of the auxiliary line.

20. The driver as claimed in claim 17, wherein the location
information is a coordinate value of the defective pixel.
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