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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2014-0132454,
filed on Oct. 1, 2014, entitled, “Organic Light Emitting Dis-
play 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] An organic light emitting display device generates
images using pixels arranged at intersections of data lines and
scan lines. Each pixel emits light with a luminance that is
based on the amount of current supplied to an organic light
emitting diode. The amount of current is determined based on
a data voltage from a corresponding one of the data lines.
[0006] In operation, a defect may occur in the transistors of
the pixels during manufacture of the organic light emitting
display device. Production yield is significantly degraded as a
result. In an attempt to increase yield, a method has been
proposed to repair defective pixels using auxiliary pixels. For
example, when a pixel is determined to be defective, the pixel
may be connected to an auxiliary pixel.

[0007] In this type of repair method, transistors of the
defective pixel and the organic light emitting diode are dis-
connected, and transistors of the auxiliary pixel are connected
to an anode electrode ofthe organic light emitting diode of the
defective pixel using an auxiliary line. As a result, it may be
possible for the organic light emitting diode of the defective
pixel to emit light by driving the transistors of the auxiliary
pixel. However, this method may not be sufficient because of
deviations in luminance from the pixel.

[0008] Another repair method involves connecting the out-
put terminal of a data driver to a plurality of data lines and
then distributing data voltages to the data lines using a demul-
tiplexer. In this case, even though the same data voltage is
supplied to the repaired pixel and any one display pixel, a
difference may occur between the voltage supplied to a con-
trolelectrode of a driving transistor ofa repaired pixel and the
voltage supplied to a control electrode of a driving transistor
of the display pixel. This difference may result from a cou-
pling difference between an auxiliary data line connected to
an auxiliary pixel and a data line connected to the display
pixel. Accordingly, there is a problem in that there is a differ-
ence in luminance between the repaired pixel and the display
pixel.

SUMMARY

[0009] In accordance with one or more embodiments, an
organic light emitting display device includes data lines and
auxiliary data lines; scan lines and emission control lines
crossing the data lines and the auxiliary data lines; a display
area including display pixels at crossing areas of the data
lines, the scan lines, and the emission control lines; a non-
display area including auxiliary pixels at crossing positions of
the auxiliary data lines, the scan lines, and the emission con-
trollines; a scan driver to supply scan signals to the scan lines;
a first data driver to supply data voltages to the data lines; a
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second data driver to supply an auxiliary data voltage to the
auxiliary data line; and a demultiplexer between the data lines
and the first data driver.

[0010] The demultiplexer may divide data voltages output
from one output buffer of the first data driver for p data lines.
The demultiplexer may include p demux transistors between
one output buffer of the first data driver and the p data lines.
The display device may include an auxiliary circuit between
the auxiliary data line and the second data driver. The auxil-
iary circuit may include q auxiliary transistors connected
between the auxiliary data line and any one output buffer of
the second data driver in parallel, where q may be a positive
integer equal to or greater than 2.

[0011] A first control signal may be supplied to a control
electrode of any one demux transistor among the p demux
transistors, a second control signal may be supplied to a
control electrode of another demux transistor, the first control
signal may be supplied to a control electrode of one auxiliary
transistor of the q auxiliary transistors, and the second control
signal may be supplied to a control electrode of another
auxiliary transistor.

[0012] The first and second control signals may be gener-
ated based on a cycle of one horizontal period, and the first
control signal may be generated before the second control
signal within the one horizontal period. The value of q may be
1. The first control signal may be supplied to a control elec-
trode of one demux transistor among the p demux transistors,
asecond control signal may be supplied to a control electrode
of another demux transistor, one of the first or second control
signals may be supplied to control electrodes of the q auxil-
iary transistors. The first and second control signals may be
generated on a cycle of one horizontal period, and the first
control signal may be generated before the second control
signal within the one horizontal period.

[0013] The parasitic capacitance of each of the p demux
transistors may be less than parasitic capacitance of each of
the p data lines, and parasitic capacitance of the auxiliary data
line may be less than parasitic capacitance of a spider line
connected to the auxiliary data line. The first and second data
drivers may be implemented as one drive integrated circuit.
[0014] Inaccordance with one or more other embodiments,
an apparatus includes a display pixel connected to one data
line, two scan lines, and one emission control line; and an
auxiliary pixel connected to one auxiliary data line, two scan
lines, and one emission control line, wherein the auxiliary
pixel is to control emission of light from the display pixel
when the display pixel is defective. The apparatus may
include a first data driver to supply data voltages to the one
data line; a second data driver to supply an auxiliary data
voltage to the one auxiliary data line; and a demultiplexer
between the one data line and the first data driver.

[0015] The apparatus may include an auxiliary circuit
between the auxiliary data line and the second data driver, the
auxiliary circuit including auxiliary transistors connected
between the one auxiliary data line and an output buffer of the
second data driver. The apparatus may include an auxiliary
line to connect to the display pixel to the auxiliary pixel,
wherein the auxiliary line is to transfer a signal to the display
pixel when a pixel circuit of the display pixel is disconnected
from alight emitter of the display pixel, the signal to cause the
display pixel to emit light. The one auxiliary data line may
transfer auxiliary data to the auxiliary pixel when the display
pixel is defective, the auxiliary data may be generated based
on digital video data and coordinate data of the display pixel.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] 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:

[0017] FIG. 1 illustrates an embodiment of an organic light
emitting display device;

[0018] FIG. 2 illustrates an embodiment of display pixels,
auxiliary pixels, auxiliary lines, auxiliary data lines, and a
driver,

[0019] FIG. 3 illustrates an embodiment of a driving
method of a data driver;

[0020] FIG. 4 illustrates an embodiment of output buffers
of a first data driver, an output buffer of a second data driver,
a demultiplexer, an auxiliary circuit unit, data lines, auxiliary
data lines, display pixels, and auxiliary pixels;

[0021] FIGS.5A to 5D illustrate examples of first to fourth
control signals supplied to first to fourth control lines, a k™
scan signal supplied to a k™ scan line, data voltages output
from the output buffer of the first data driver and auxiliary
data voltages output from the output buffer of the second data
driver,

[0022] FIG. 6 illustrates another embodiment of output
buffers of a first data driver, an output buffer of a second data
driver, a demultiplexer, an auxiliary circuit unit, data lines,
auxiliary data lines, display pixels, and auxiliary pixels;
[0023] FIG. 7 illustrates another embodiment of output
buffers of a first data driver, an output buffer of a second data
driver, a demultiplexer, an auxiliary circuit unit, data lines,
auxiliary data lines, display pixels, and auxiliary pixels.

DETAILED DESCRIPTION

[0024] 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.
Like reference numerals refer to like elements throughout.
[0025] FIG.1illustrates an embodiment of'an organic light
emitting display device which includes a display panel 10, a
scan driver 20, a data driver 30, a demultiplexer driver 40, an
auxiliary circuit unit 50, and a timing controller 50.

[0026] The display device also includes various signal
lines. The signal lines include data lines D1 to Dm (m is a
positive integer equal to or greater than 2), auxiliary data lines
RD1 and RD2, scan lines S0 to Sn (n is a positive integer equal
to or greater than 2), and emission control lines E1 to En. The
data lines D1 to Dm and the auxiliary data lines RD1 and RD2
may be parallel to each other. The auxiliary data lines RD1
and RD2 may be at outer sides of the datalines D1 to Dm. (For
example, as illustrated in FIG. 2, the first auxiliary data line
RD1 may be at an outer side of one side of the data lines D1
to Dm, and the second auxiliary data line RD2 may be at an
outer side of the other side of the data lines D1 to Dm.) The
data lines D1 to Dm and the scan lines S0 to Sn may cross each
other. The auxiliary data lines RD1 and RD2 and the scan
lines SO to Sn may also cross each other. The scan lines SO0 to
Sn and the emission control lines E1 to En may be parallel to
each other.

[0027] The display panel 10 includes a display area DA
including display pixels DPs for displaying an image and a
non-display area NDA which it outside the display area DA.
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The non-display area NDA may include first and second
auxiliary pixel areas RPA1 and RPA2 which include auxiliary
pixels RPs for repairing the display pixels DPs. The auxiliary
pixels RPs are connected to a first auxiliary data line RD1 and
are in a first auxiliary pixel area RPA1. The auxiliary pixels
RPs are connected to a second auxiliary data line RD2 and are
in a second auxiliary pixel area RPA2.

[0028] The display pixels DPs are arranged in a matrix at
crossing areas of the data lines D1 to Dm and the scan line SO
to Sn in the display area DA. Each of the display pixels DPs
is connected to one data line, two scan lines, and one emission
control line.

[0029] The auxiliary pixels RPs are at crossing areas of the
auxiliary data lines RD1 and RD2 and the scan lines S0 to Sn
in each of the auxiliary pixel areas RPA1 and RPA2. The
auxiliary pixels RPs are to be used for repairing defective
ones of the display pixels DPs. A defect may occur, for
example, during a process of fabricating the display panel 10.
Each auxiliary pixel RP is connected to one auxiliary data
line, two scan lines, one emission control line, and one aux-
iliary line RL. The auxiliary line RL is connected to the
auxiliary pixel RP and extends to the display area DA from
the auxiliary pixel RP to cross the display pixels DPs.

[0030] When a display pixel DP is defective, the display
pixel DP is connected to the auxiliary line RL, for example,
through a laser short-circuit process. Accordingly, the auxil-
iary pixel RP may be connected to the defective display pixel
DP through the auxiliary line RL and the display pixel DP is
repaired using the auxiliary pixel RP. (A defective pixel DP
which has been repaired may be referred to as a repaired
pixel).

[0031] The display panel may also include power voltage
lines for supplying power voltages to the display pixels DPs,
and the auxiliary pixels RPs may be formed in the display
panel 10.

[0032] Thescandriver 20 includes a scan signal output unit
for outputting scan signals to the scan lines S0 to Sn, and an
emission control signal output unit for outputting emission
control signals to the emission control lines E1 to En. The
scan signal output unit receives a scan timing control signal
SCS from the timing controller 60, and outputs the scan
signals to the scan lines S0 to Sn according to the scan timing
control signal SCS. The emission control signal output unit
receives an emission timing control signal ECS from the
timing controller 60, and outputs the emission control signals
to the emission control lines E1 to En according to the emis-
sion timing control signal ECS.

[0033] The scan signal output unit and the emission control
signal output unit may be formed in an Amorphous Silicon
Gate in Pixel (AGS) scheme or a Gate Driver in Panel (GIP)
scheme in the non-display area NDA of the display panel 10.
In this case, each of the scan signal output unit and the
emission control signal output unit may include subordi-
nately connected scan stages. The scan stages may sequen-
tially output the scan signals to the scan lines SO to Sn, and
emission stages may sequentially output the emission control
signals to the emission control lines E1 to En.

[0034] The data driver 30 includes first and second data
drivers 30A and 30B. The first data driver 30A 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 60. The source
drive IC converts the digital video data DATA to data voltages
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based on the source timing control signal DCS. The source
drive IC outputs data voltages through output buffers.
[0035] The second data driver 30B receives a repair control
signal RCS, digital video data DATA, and coordinate data CD
of the repaired pixel from the timing controller 60. The sec-
ond data driver 30B generates auxiliary data voltages using
the repair control signal RCS, digital video data DATA, and
the coordinate data CD of the repaired pixel. The second data
driver 30B outputs auxiliary data voltages through output
buffers. For example, the second data driver 30B 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.
[0036] The demultiplexer 40 is connected between the first
data driver 30A and the data lines D1 to Dm. The demulti-
plexer 40 distributes the data voltages from each output buffer
of the first data driver 30A to the data lines. For example, the
demultiplexer 40 may distribute the data voltages output from
each output buffer of the first data driver 30A to p data lines (p
is a positive integer equal to or greater than 2). To this end, the
demultiplexer 40 may include p demux transistors connected
between the respective output buffers of the first data driver
30A and the p data lines.

[0037] The auxiliary circuit unit 50 is connected between
the second data driver 30B and the auxiliary data lines RD1
and RD2. The auxiliary circuit unit 50 includes q auxiliary
transistors (p is a positive integer) connected between the
respective output buffers of the second data driver 30B and
the respective auxiliary data lines.

[0038] The timing controller 60 receives the digital video
data DATA and timing signals, for example, from an external
source. The timing controller 60 generates timing control
signals for controlling the scan driver 30 and the first data
driver 30A based on the timing signals. The timing control
signals includes a scan timing control signal SCS for control-
ling an operation timing of the scan signal output unit of the
scan driver 30, an emission timing control signal ECS for
controlling an operation timing of the emission control signal
output unit of the scan driver 20, and a data timing control
signal DCS for controlling an operation timing of the first data
driver 30A. The timing controller 60 outputs the scan timing
control signal SCS and the emission timing control signal
ECS to the scan driver 20, and outputs the data timing control
signal DCS and the digital video data DATA to the first data
driver 30A.

[0039] Further, the timing controller 60 generates the repair
control signal RCS and the coordinate data CD of a repaired
pixel. The repaired control signal RCS indicates whether a
pixel has been repaired. For example, when a pixel has been
repaired (e.g., when a repaired pixel exists), the repair control
signal RCS may have a first logic level voltage. When the
pixel has not been repaired (e.g., a repaired pixel does not
exist), the repair control signal RCS may have a second logic
level voltage.

[0040] Thecoordinate data CD of a repaired pixel indicates
acoordinate value of a repaired pixel. The coordinate data CD
of a repaired pixel may be stored, for example, in a memory of
the timing controller 60. The timing controller 60 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 30B.

[0041] Further, the timing controller 60 outputs p control
signals CSp for controlling p demux transistors of the demul-
tiplexer 40. The timing controller 60 outputs q control signals
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CSq for controlling q auxiliary transistors of the auxiliary
circuit unit 50 to the auxiliary circuit unit 50.

[0042] The organic light emitting display device may fur-
ther include a power supply source. The power supply source
may supply a plurality of power voltages to the plurality of
power voltage lines. Further, the power supply source may
supply driving voltages to the scan driver.

[0043] FIG. 2 illustrating an embodiment of display pixels,
auxiliary pixels, auxiliary lines, auxiliary data lines, and a
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 30B of
the display panel 10 are illustrated for convenience of
description.

[0044] 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 display pixel driver 110 may be con-
nected to at least one scan line, one data line, and a first power
voltage line through which a first power voltage is supplied.
When the scan signal is supplied from a scan line, the display
pixel driver 110 receives the data voltage from the data line
and controls a driving current flowing from the first power
voltage to the organic light emitting diode OLED according
to the data voltage. For example, the display pixel driver 110
supplies a predetermined driving current to the organic light
emitting diode OLED.

[0045] The organic light emitting diode OLED emits light
with predetermined luminance according to a driving current
of the display pixel driver 110. An anode electrode of the
organic light emitting diode OLED may be connected to the
display pixel driver 110, and a cathode electrode may be
connected to a second power voltage line VSSL to which a
second power voltage is supplied. The first power voltageis a
low-potential power voltage and the second power voltage is
a high-potential power voltage.

[0046] Each auxiliary pixel RPs 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 may be
connected to at least one scan line, one auxiliary line, and the
first power voltage line to which the first power voltage is
supplied. When a scan signal is supplied from the scan line,
the auxiliary pixel driver 210 receives the auxiliary data volt-
age from the auxiliary data line and controls driving current to
flow from the first power voltage to the organic light emitting
diode OLED according to the auxiliary data voltage. For
example, the auxiliary pixel driver 210 supplies a predeter-
mined driving current to the auxiliary line RL.

[0047] The discharge transistor DT is connected to a third
power voltage line VINLI for supplying a third power volt-
age. The discharge transistor DT discharges the auxiliary line
RL with the third power voltage. A control electrode of the
discharge transistor DT may be connected to various signal
lines.

[0048] As illustrated in FIG. 2, the auxiliary line RL is
connected to the auxiliary pixel RP and extends to the display
area DA from the auxiliary pixel RPto cross the display pixels
DPs. For example, the auxiliary line R may cross the anode
electrodes of the organic light emitting diodes OLEDs of the
display pixels DPs.

[0049] The auxiliary line RL may be connected to one of
the display pixels DPs of the display area DA. The display
pixel DP connected to the auxiliary line RL corresponds to a
defective pixel which is subject to repair. In FIG. 2, the
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display pixel DP connected to the auxiliary line RL is defined
as a repaired pixel RDP1/RDP2. For example, the auxiliary
line R may be connected to the anode electrode of the
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.

[0050] The auxiliary pixels RPs of a 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.

[0051] The auxiliary circuit unit 50 is connected between
the second data driver 30B and the first and second auxiliary
data lines RD1 and RD2. The auxiliary circuit unit 50
includes q auxiliary transistors connected between respective
output buffers of the second data driver 30B and respective
auxiliary data lines.

[0052] The second data driver 30B includes an auxiliary
data calculating unit 101, an auxiliary data converter 102, a
memory 103, and an auxiliary data voltage converter 104.
[0053] FIG. 3 illustrates an embodiment of a method for
driving the second data driver of FIG. 2. Referring to FIG. 3,
adriving method of the second data driver includes operations
S101 to S106.

[0054] First, the auxiliary data calculator 101 receives a
repair control signal RCS, digital video data DATA, and coor-
dinate data CD of a repaired pixel RDP1/RDP2 from the
timing controller 60. The auxiliary data calculating unit 101
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 101 cal-
culates the auxiliary data RD from the digital video data
DATA according to the coordinate data CD of the repaired
pixel.

[0055] The auxiliary data calculating unit 101 may calcu-
late 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 in the
second row and the second column as in FIG. 2, a coordinate
value of the first repaired pixel RDP1 may be (2, 2). In FIG. 2,
only the row and the column of the display area DA is illus-
trated. Further, when n display pixels DPs are disposed in the
column direction (a y-axis direction), the second repaired
pixel RDP2 is in the n-1” row and the second column, and a
coordinate value of the second repaired pixel RDP2 may be
(n-1,2).

[0056] The auxiliary data calculating unit 101 calculates
digital video data that corresponds to the coordinate value (2,
2) as the auxiliary data RD to be supplied to the auxiliary pixel
RP connected to the first repaired pixel RDP1, and digital
video data that corresponds to the coordinate value (n-1, 2) as
the auxiliary data RD to be supplied to the auxiliary pixel RP
connected to the second repaired pixel RDP2. The auxiliary
data calculating unit 101 outputs the calculated auxiliary data
RD to the auxiliary data converter 102 (S101, S102, and
S103).

[0057] Second, the auxiliary data converter 102 receives
the auxiliary data RD from the auxiliary data calculating unit
101. In this case, the repaired pixel RDP1/RDP2 receives the
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auxiliary data voltage from the auxiliary pixel RP through the
auxiliary line RL. Accordingly, the auxiliary data converter
102 converts the auxiliary data RD by adding predetermined
data to the auxiliary data RD, taking into consideration, for
example, wire resistance of the auxiliary line RI and parasitic
capacitance in the auxiliary line RL. The auxiliary data con-
verter 102 outputs converted auxiliary data RD' to the
memory 103. The auxiliary data converter 102 may be omit-
ted. In this case, the auxiliary data calculating unit 101 out-
puts the auxiliary data RD to memory 103 (S104).

[0058] Third, the memory 103 receives and stores the con-
verted auxiliary data RD' from the auxiliary data converter
102. When the auxiliary data converter 102 is omitted, the
memory 103 receives and stores the auxiliary data from the
auxiliary data calculating unit 101.

[0059] The memory 103 may be set to be updated to have
initial data for every predetermined period. For example, the
memory 103 may receive a signal indicating a predetermined
period from the timing controller 60. The signal indicating the
predetermined period may be, for example, a vertical sync
signal (vsync) in which a pulse is generated for every one
frame period, or a horizontal sync signal (hsync) in which a
pulse is generated for every one horizontal frame period. The
one frame period may be a period for which the data voltages
are supplied to all of the display pixels DPs, and the one
horizontal period be a period for which the data voltages are
supplied to the display pixels DPs of any one row.

[0060] When the signal indicating a predetermined period
is a vertical sync signal vsync, the memory 103 may be
updated to have the initial data for every one frame period.
When the signal indicating a predetermined period is a hori-
zontal sync signal hsync, the memory 103 may be updated to
have the initial data for every one horizontal period. The
memory 103 may be implemented, for example, by aregister.
The memory 103 outputs data DD stored therein to the aux-
iliary data voltage converter 104 (S105).

[0061] Fourth, the auxiliary data voltage converter 104
receives the data DD stored in the memory 103 and converts
the received data DD to an auxiliary data voltage. The auxil-
iary data voltage converter 104 synchronizes the auxiliary
data voltages and the scan signals, respectively, and supplies
the synchronized auxiliary data voltages to the auxiliary data
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).

[0062] In the present embodiment, the digital video data
DATA corresponding to the coordinate value of the repaired
pixel RDP1/RDP2 is the auxiliary data RD. As a result, 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 connected to the repaired pixel RDP1/
RDP2.

[0063] FIG. 4 illustrates an embodiment of output buffers
of the first data driver, an output buffer of the second data
driver, a demultiplexer, an auxiliary circuit unit, data lines,
auxiliary data lines, display pixels, and the auxiliary pixels. In
FIG. 4, only the display pixels DPs, the auxiliary pixels RPs,
the auxiliary lines RLs, the data lines D1 to D4, the auxiliary
data line RD1, and the first and second data drivers 30A and
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30B, the demultiplexer 40, and the auxiliary circuit unit of the
display panel 10 are illustrated for convenience of the
description.

[0064] In FIG. 4, the wiring resistance of each of the data
lines D1 to D4 is indicated by “Ractive,” its parasitic capaci-
tance is indicated by “Cactive,” wiring resistance of the aux-
iliary data line RD1 is indicated by “Rrep”, and its parasitic
capacitance is indicated by “Crep.” Further, wiring resistance
of a spider line SL between each output buffer B1 and the
demultiplexer 40 of the first data driver 30A is indicated by
“Rspider,” parasitic capacitance thereof is indicated by
“Cspider,” wiring resistance of a spider line SL between each
output buffer B1 and the auxiliary circuit unit 50 of the second
data driver 30B is indicated by “Rspider_rep,” and parasitic
capacitance thereof is “Cspider_rep.”

[0065] Referring to FIG. 4, the first data driver 30 A outputs
data voltages through the respective output buffers B1. Each
output buffer B1 of the first data driver 30A is connected to the
demultiplexer 40 through the spider line SL.

[0066] The second data driver 30B outputs auxiliary data
voltages through the respective output buffers B2. Each out-
putbuffer B2 of the second data driver 30B is connected to the
auxiliary circuit unit 50 through the spider line SL.

[0067] The demultiplexer 40 includes p demux transistors
connected between the respective output buffers B1 of the
first data driver 30A and the p data lines as in FIG. 4. In FIG.
4, two demux transistors DMT1 and DMT2 are connected the
respective output buffers B1 of the data driver 30A and the
two data lines. A different number of demux transistors may
be connected to the respective output buffers and the data
lines in another embodiment.

[0068] The first demux transistor DMT1 connects a i data
line (j is a positive integer satisfying 1<j=m) and the spider
line SL according to a control signal of a first control line
CL1. The first demux transistor DMT1 has a control electrode
connected to the first control line CL1, a first electrode con-
nected to the spider line SL, and a second electrode connected
to the j* data line.

[0069] The second demux transistor DMT?2 connects a data
line adjacent to the j* data line and the spider line SL accord-
ing to a control signal of a second control line CL2. The
second demux transistor DMT2 has a control electrode con-
nected to the second control line CL2, a first electrode con-
nected to the spider line SL, and a second electrode connected
to the data line adjacent to the j* data line. In FIG. 4, the j*
data line is an odd-numbered data line and the data line
adjacent to the i data line is an even-numbered data line.

[0070] The auxiliary circuit unit 50 includes q auxiliary
transistors connected between the respective output buffers
B2 of the second data driver 30B and the first auxiliary data
lineRD1. InFIG. 4, two auxiliary transistors AT1 and AT2 are
connected between the respective output buffers B2 of the
second data driver 30B and the first auxiliary data line RD1.
A different number of auxiliary transistors may be connected
in another embodiment. For example, p=q in one embodi-
ment or p=q in another embodiment.

[0071] The first auxiliary transistor AT1 connects the first
auxiliary data line RD1 and the spider line SL according to a
control signal of the third control line CL3. The first auxiliary
transistor AT1 has a control electrode connected to the third
control line CL3, a first electrode connected to the spider line
SL, and a second electrode connected to the first auxiliary
data line RD1.
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[0072] The second auxiliary transistor AT2 connects the
first auxiliary data line RD1 and the spider line SL, according
to a control signal of the fourth control line CL4. The second
auxiliary transistor AT2 has a control electrode connected to
the fourth control line CL4, a first electrode connected to the
spider line SL, and a second electrode connected to the first
auxiliary data line RD1.

[0073] Each of the data lines D1 to D4 is connected to the
display pixel driver 110 of the display pixel DP. When a scan
signal is supplied from the scan line, the display pixel driver
110 receives the data voltage from the data line and controls
a driving current to flow from the first power voltage to the
organic light emitting diode OLED according to the data
voltage. For example, the display pixel driver 110 supplies a
predetermined driving current to the organic light emitting
diode OLED. The organic light emitting diode OLED of the
display pixel DP emits light with predetermined luminance
according to a driving current of the display pixel driver 110.

[0074] Each of the auxiliary data lines RD1 and RD2 is
connected to the auxiliary pixel driver 210 of the auxiliary
pixel RP. When a scan signal is supplied from the scan line,
the auxiliary pixel driver 210 receives the auxiliary data volt-
age from the auxiliary data line and controls driving current to
flow from the first power voltage to the organic light emitting
diode OLED according to the auxiliary data voltage. The
auxiliary pixel driver 210 supplies a predetermined driving
current to the auxiliary line RL. The discharge transistor DT
of the auxiliary pixel RP discharges the auxiliary line RL with
the third power voltage. A control electrode of the discharge
transistor DT may be connected to various signal lines.

[0075] 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, as
illustrated in FIG. 4, the auxiliary line RL may cross the anode
electrodes of the organic light emitting diodes OLEDs of the
display pixels DPs.

[0076] Inthe present embodiment, p demux transistors are
connected between the respective output buffers B1 of the
first data driver 30A and p data lines, and q auxiliary transis-
tors are connected between the respective output buffers B2
of the second data driver 30B and the auxiliary data line RD1.
In this example, p=q.

[0077] Further, the parasitic capacitance Crep of the auxil-
iary data line RD1 is substantially the same as the parasitic
capacitance Cactive of each data line, and parasitic capaci-
tance AT1_C and AT2_C of q auxiliary transistors AT1 and
AT?2 may be substantially the same as the parasitic capaci-
tance DMT1_C and DMT2_C of p demux transistors DMT1
and DMT2. As a result, a coupling (which influences the
auxiliary data voltage supplied to the auxiliary pixel RP by
the parasitic capacitance Crep of the auxiliary data line RD1
and the parasitic capacitance AT1_C and AT2_C of q auxil-
iary transistors AT1 and AT2) may be substantially the same
as a coupling (which influences the data voltage supplied to
the display pixel DP by parasitic capacitance Cactive of each
data line and the parasitic capacitance DMT1_C and
DMT2_C of p demux transistors DMT1 and DMT2). As a
result, when the auxiliary data voltage supplied to the
repaired pixel through the auxiliary pixel RP is substantially
the same as the data voltage supplied to each display pixel, it
is possible to reduce or minimize a difference between the
auxiliary data voltage and the data voltage by the coupling.
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Accordingly, it is possible to prevent generation of a differ-
ence in luminance between the repaired pixel and each dis-
play pixel.

[0078] FIG. 5A illustrates an example of first to fourth
control signals supplied to first to fourth control lines, a k
scan signal supplied to a k” scan line, a k+1” scan signal
supplied to a k+1” scan line, data voltages output from the
output buffer of the first data driver, and the auxiliary data
voltages output from the output buffer of the second data
driver of FIG. 4.

[0079] In particular FIG. 5A illustrates first to fourth con-
trol signals CS1 to CS4 supplied for one horizontal period 1H,
a k” scan signal SCANK (k is a positive integer satisfying
1sksn), a k+1? scan signal SCANk+1, data voltages DATA
output from the output buffers B1 of the first data driver 30A,
auxiliary data voltages RDATA1 output from the output buff-
ers B2 of the second data driver when the display pixel DP
connected to the even-numbered data line of FIG. 4 is
repaired, and auxiliary data voltages RDATA?2 output from
the output buffers B2 of the second data driver when the
display pixel DP connected to the odd-numbered data line of
FIG. 4 is repaired. One horizontal period 1H may correspond
to a period for supplying data voltages to the display pixels
DPs and the auxiliary pixels RPs connected to any one scan
line.

[0080] Referring to FIG. 5A, one horizontal period 1H
includes first to third periods t1 to t3. The first period t1
indicates a period for which the data voltages are supplied to
the even-numbered data lines. The second period t2 indicates
a period for which the data voltages are supplied to the odd-
numbered data lines. The third period t3 indicates a period for
which the scan signal is supplied.

[0081] Thefirst control signal CS1 is generated as a gate-on
voltage Von for the first period t1. The second control signal
CS2 is generated as a gate-on voltage Von for the second
period t2. The first and second control signals CS1 and CS2
are generated on a cycle of the one horizontal period 1H. The
first control signal CS1 is supplied to the first to third control
lines CL1 and CL3, and the second control signal CS2 is
supplied to the second and fourth control lines CL2 and CL4.
[0082] The k” and k+1” scan signals SCANk and
SCANK+1 are generated as the gate-on voltages for the third
period t3. In order to smoothly secure the third period t3 for
which the scan signal is supplied, the k” and k+1” scan
signals SCANk and SCANk+1 may overlap the second and
fourth control signals CS2 and CS4 for a predetermined
period. Each of the kth and k+1th scan signals SCANk and
SCANK+1 is generated on the cycle of the one frame period.
[0083] Further, even-numbered data voltage DATAE is out-
put from the output buffer B1 of the first data driver 30A for
the first period t1, and odd-numbered data voltage DATAO is
output from the output buffer B1 of the first data driver 30A
for the second and third periods t2 and t3. When the display
pixel DP connected to the even-numbered data line is
repaired, an even-numbered auxiliary data voltage RDATAE
corresponding to an even-numbered data voltage supplied to
the repaired pixel is output from the output buffer B2 of the
second data driver 30B for the first to third periods t1 to t3.
When the display pixel DP connected to the odd-numbered
data line is repaired, an odd-numbered auxiliary data voltage
RDATAO corresponding to an odd-numbered data voltage
supplied to the repaired pixel is output from the output buffer
B2 of the second data driver 30B for the first to third periods
tl to 13.
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[0084] An example of the operations of the demultiplexer
40, the auxiliary circuit unit 50, the display pixels DPs, and
the auxiliary pixel RP for the first to third periods t1 to t3 are
described with reference to FIGS. 4 and 6A.

[0085] First, the first and third control signals CS1 and CS3
are supplied as the gate-on voltages for the first period t1.
Accordingly, when the second demux transistors DMT2 con-
nected to the even-numbered data lines D2 and D4 are turned
on the first period t1, the even-numbered data voltage DATAE
1s supplied to the even-numbered data lines D2 and D4.
[0086] Further, the second auxiliary transistor AT2 con-
nected to the auxiliary data line RD1 is turned on the first
period t1. Thus, the auxiliary data voltage is supplied to the
auxiliary data line RD1. When the display pixel DP connected
to the even-numbered data line is repaired, the even-num-
bered auxiliary data voltage RDATAE is supplied to the aux-
iliary data line RD1 for the first period t1. When the display
pixel DP connected to the odd-numbered data line is repaired,
the odd-numbered auxiliary data voltage RDATAO is sup-
plied to the auxiliary data line RD1 for the first period t1.
[0087] Second, the second and fourth control signals CS2
and CS4 are supplied as the gate-on voltages for the second
period t2. Accordingly, the first demux transistors DMT1
connected to the odd-numbered data lines D1 and D3 are
turned on the second period t2. Thus, the odd-numbered data
voltage DATAQ is supplied to the odd-numbered data lines
D1 and D3.

[0088] Further, the first auxiliary transistor AT1 connected
to the auxiliary data line RD1 is turned on the second period
2. Thus, the auxiliary data voltage is supplied to the auxiliary
data line RD1. When the display pixel DP connected to the
even-numbered data line is repaired, the even-numbered aux-
iliary data voltage RDATAE is supplied to the auxiliary data
line RD1 for the second period t2. When the display pixel DP
connected to the odd-numbered data line is repaired, the
odd-numbered auxiliary data voltage RDATAQ is supplied to
the auxiliary data line RD1 for the second period t2.

[0089] Third, the k” scan signal SCANK is supplied as the
gate-on voltage Von for the third period t3. Accordingly, the
display pixels DPs connected to the data lines D1 to D4
receive the data voltages from the data lines D1 to D4 for the
third period t3. The display pixel driver 110 of the display
pixel DP supplies the driving current to the organic light
emitting diode OLED according to the data voltage. As a
result, the organic light emitting diode OLED of the display
pixel DP emits light.

[0090] Further, the auxiliary pixel RP connected to the
auxiliary data line RD1 receives the auxiliary data voltage
from the auxiliary data line RD1 for the third period t3. The
auxiliary pixel driver 210 of the auxiliary pixel DP supplies
the driving current to the auxiliary line RL according to the
auxiliary data voltage. As a result, the organic light emitting
diode OLED of the repaired pixel DP emits light.

[0091] FIG. 5B illustrates another example of first to fourth
control signals supplied to first to fourth control lines, a k*
scan signal supplied to a k” scan line, a k+1” scan signal
supplied to a k+1” scan line, data voltages output from the
output buffer of the first data driver, and the auxiliary data
voltages output from the output buffer of the second data
driver of FIG. 4.

[0092] For example, FIG. 5B illustrates first to fourth con-
trol signals CS1 to CS4 supplied for one horizontal period
(1H), k™ and k+1” scan signals SCANk and SCANKk+1, data
voltages DATA output from the output buffers B1 of the first
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data driver 30A, auxiliary data voltages RDATA1 output from
the output buffers B2 of the second data driver when the
display pixel DP connected to the even-numbered data line of
FIG. 4 is repaired, and auxiliary data voltages RDATA2 out-
put from the output buffers B2 of the second data driver when
the display pixel DP connected to the odd-numbered data line
of FIG. 4 is repaired.

[0093] First to third periods t1 to t3, the first to fourth
control signals CS1 and CS4, and the k* and k+1” scan
signals SCANk and SCANk+1 in FIG. 5B are substantially
the same as those described with reference to FIG. 5A.
[0094] When the display pixel DP connected to the even-
numbered data line is repaired, an even-numbered auxiliary
data voltage RDATAE corresponding to an even-numbered
data voltage supplied to the repaired pixel is output from the
output buffer B2 of the second data driver 30B for the first to
third periods t1 to t3. When the display pixel DP connected to
the odd-numbered data line is repaired, an odd-numbered
auxiliary data voltage LAST_RDATAQ corresponding to an
odd-numbered data voltage supplied to the repaired pixel
connected to a previous scan line of the k™ scan line is output
from the output buffer B2 of the second data driver 30B for the
first period t1. The odd-numbered auxiliary data voltage
RDATAQ corresponding to the odd-numbered data voltage
supplied to the repaired pixel connected to the k” scan line is
output from the output buffer B2 of the second data driver
30B for the second and third periods 2 and t3.

[0095] An example of operations of the demultiplexer 40,
the auxiliary circuit unit 50, the display pixels DPs, and the
auxiliary pixel RP for the first to third periods t1 to t3 are
described with reference to FIGS. 4 and 5B.

[0096] First, the first and third control signals CS1 and CS3
are supplied as the gate-on voltages for the first period t1.
Accordingly, when the second demux transistors DMT2 con-
nected to the even-numbered data lines D2 and D4 are turned
on the first period t1, the even-numbered data voltage DATAE
1s supplied to the even-numbered data lines D2 and D4.
[0097] Further, the second auxiliary transistor AT2 con-
nected to the auxiliary data line RD1 is turned on the first
period t1. Thus, the auxiliary data voltage is supplied to the
auxiliary data line RD1. When the display pixel DP connected
to the even-numbered data line is repaired, the even-num-
bered auxiliary data voltage RDATAE is supplied to the aux-
iliary data line RD1 for the first period t1. When the display
pixel DP connected to the odd-numbered data line is repaired,
the odd-numbered auxiliary data voltage LAST_RDATAQO is
supplied to the auxiliary data line RD1 for the first period t1.
[0098] Second, the second and fourth control signals CS2
and CS4 are supplied as the gate-on voltages for the second
period t2. Accordingly, the first demux transistors DMT1
connected to the odd-numbered data lines D1 and D3 are
turned on the second period t2. Thus, the odd-numbered data
voltage DATAQ is supplied to the odd-numbered data lines
D1 and D3.

[0099] Further, the first auxiliary transistor AT1 connected
to the auxiliary data line RD1 is turned on the second period
2. Thus, the auxiliary data voltage is supplied to the auxiliary
data line RD1. When the display pixel DP connected to the
even-numbered data line is repaired, the even-numbered aux-
iliary data voltage RDATAE is supplied to the auxiliary data
line RD1 for the second period t2. When the display pixel DP
connected to the odd-numbered data line is repaired, the
odd-numbered auxiliary data voltage RDATAO is supplied to
the auxiliary data line RD1 for the second period 2.
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[0100] Third, the k™ scan signal SCANK is supplied as the
gate-on voltage Von for the third period t3. Accordingly, the
display pixels DPs connected to the data lines D1 to D4
receive the data voltages from the data lines D1 to D4 for the
third period t3. The display pixel driver 110 of the display
pixel DP supplies the driving current to the organic light
emitting diode OLED according to the data voltage. As a
result, the organic light emitting diode OLED of the display
pixel DP emits light.

[0101] Further, the auxiliary pixel RP connected to the
auxiliary data line RD1 receives the auxiliary data voltage
from the auxiliary data line RD1 for the third period t3. The
auxiliary pixel driver 210 of the auxiliary pixel DP supplies
the driving current to the auxiliary line RL according to the
auxiliary data voltage. As a result, the organic light emitting
diode OLED of the repaired pixel DP emits light.

[0102] FIG. 5C illustrates another example of first to fourth
control signals supplied to first to fourth control lines, a k™
scan signal supplied to a k” scan line, a k+1* scan signal
supplied to a k+1” scan line, data voltages output from the
output buffer of the first data driver, and the auxiliary data
voltages output from the output buffer of the second data
driver of FIG. 4.

[0103] For example, FIG. 5C illustrates first to fourth con-
trol signals CS1 to CS4 supplied for one horizontal period
(1H), k” and k+17 scan signals SCANk and SCANk+1, data
voltages DATA output from the output buffers B1 of the first
data driver 30A, auxiliary data voltages RDATA1 output from
the output buffers B2 of the second data driver when the
display pixel DP connected to the even-numbered data line of
FIG. 4 is repaired, and auxiliary data voltages RDATA2 out-
put from the output buffers B2 of the second data driver when
the display pixel DP connected to the odd-numbered data line
of FIG. 4 is repaired.

[0104] First to third periods t1 to t3, the first to fourth
control signals CS1 and CS4, and the k™ and k+1” scan
signals SCANk and SCANk+1 in FIG. 5C are substantially
the same as those described with reference to FIG. 5A.
[0105] When the display pixel DP connected to the even-
numbered data line is repaired, an even-numbered auxiliary
data voltage RDATAE corresponding to an even-numbered
data voltage supplied to the repaired pixel is output from the
output buffer B2 of the second data driver 30B for the first and
second periods t1 and (2. Further, any data voltage is not
output from the output buffer B2 of the second data driver
30B for the third period t3. For example, a spider line SL
connected to the output buffer B2 of the second data driver
30B is floated.

[0106] When the display pixel DP connected to the odd-
numbered data line is repaired, an odd-numbered auxiliary
data voltage RDATAQ corresponding to an odd-numbered
data voltage supplied to the repaired pixel is output from the
output buffer B2 of the second data driver 30B for the first and
second periods t1 and t2. Further, any data voltage is not
output from the output buffer B2 of the second data driver
30B for the third period t3. For example, a spider line SL
connected to the output buffer B2 of the second data driver
30B is floated.

[0107] An example of operations of the demultiplexer 40,
the auxiliary circuit unit 50, the display pixels DPs, and the
auxiliary pixel RP for the first to third periods t1 to t3 are
described with reference to FIGS. 4 and 5C.

[0108] First, the first and third control signals CS1 and CS3
are supplied as the gate-on voltages for the first period t1.



US 2016/0098956 A1

Accordingly, when the second demux transistors DMT2 con-
nected to the even-numbered data lines D2 and D4 are turned
on the first period t1, the even-numbered data voltage DATAE
is supplied to the even-numbered data lines D2 and D4.

[0109] Further, the second auxiliary transistor AT2 con-
nected to the auxiliary data line RD1 is turned on the first
period t1. Thus, the auxiliary data voltage is supplied to the
auxiliary data line RD1. When the display pixel DP connected
to the even-numbered data line is repaired, the even-num-
bered auxiliary data voltage RDATAE is supplied to the aux-
iliary data line RD1 for the first period t1. When the display
pixel DP connected to the odd-numbered data line is repaired,
the odd-numbered auxiliary data voltage RDATAQ is sup-
plied to the auxiliary data line RD1 for the first period t1.

[0110] Second, the second and fourth control signals CS2
and CS4 are supplied as the gate-on voltages for the second
period t2. Accordingly, the first demux transistors DMT1
connected to the odd-numbered data lines D1 and D3 are
turned on the second period 2, and thus the odd-numbered
data voltage DATAQ is supplied to the odd-numbered data
lines D1 and D3.

[0111] Further, the first auxiliary transistor AT1 connected
to the auxiliary data line RD1 is turned on the second period
2. Thus, the auxiliary data voltage is supplied to the auxiliary
data line RD1. When the display pixel DP connected to the
even-numbered data line is repaired, the even-numbered aux-
iliary data voltage RDATAE is supplied to the auxiliary data
line RD1 for the second period t2, and when the display pixel
DP connected to the odd-numbered data line is repaired, the
odd-numbered auxiliary data voltage RDATAO is supplied to
the auxiliary data line RD1 for the second period t2.

[0112] Third, the k™ scan signal SCANK is supplied as the
gate-on voltage Von for the third period t3. Accordingly, the
display pixels DPs connected to the data lines D1 to D4
receive the data voltages from the data lines D1 to D4 for the
third period t3. The display pixel driver 110 of the display
pixel DP supplies the driving current to the organic light
emitting diode OLED according to the data voltage. As a
result, the organic light emitting diode OLED of the display
pixel DP emits light.

[0113] Further, the auxiliary pixel RP connected to the
auxiliary data line RD1 receives the auxiliary data voltage
from the auxiliary data line RD1 for the third period t3. The
auxiliary pixel driver 210 of the auxiliary pixel DP supplies
the driving current to the auxiliary line RL according to the
auxiliary data voltage. As a result, the organic light emitting
diode OLED of the repaired pixel DP emits light.

[0114] FIG.5D illustrates another example of first to fourth
control signals supplied to first to fourth control lines, a k
scan signal supplied to a k” scan line, a k+1% scan signal
supplied to a k+1” scan line, data voltages output from the
output buffer of the first data driver, and the auxiliary data
voltages output from the output buffer of the second data
driver of FIG. 4.

[0115] For example, FIG. 5D illustrates first to fourth con-
trol signals CS1 to CS4 supplied for one horizontal period
(1H), k” and k+1 scan signals SCANk and SCANk+1, data
voltages DATA output from the output buffers B1 of the first
data driver 30A, auxiliary data voltages RDATA1 output from
the output buffers B2 of the second data driver when the
display pixel DP connected to the even-numbered data line of
FIG. 4 is repaired, and auxiliary data voltages RDATA2 out-
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put from the output buffers B2 of the second data driver when
the display pixel DP connected to the odd-numbered data line
of FIG. 4 is repaired.

[0116] First to third periods t1 to t3, the first to fourth
control signals CS1 and CS4, and the k” and k+1% scan
signals SCANk and SCANk+1 in FIG. 5D are substantially
the same as those described with reference to FIG. 5A.
[0117] When the display pixel DP connected to the even-
numbered data line is repaired, an even-numbered auxiliary
data voltage RDATAE corresponding to an even-numbered
data voltage supplied to the repaired pixel is output from the
output buffer B1 of the second data driver 30B for the first and
second periods t1 and t2. Further, any data voltage is not
output from the output buffer B2 of the second data driver
30B for the third period t3. For example, a spider line SL
connected to the output buffer B2 of the second data driver
30B is floated.

[0118] When the display pixel DP connected to the odd-
numbered data line is repaired, an odd-numbered auxiliary
data voltage LAST_RDATAO corresponding to an odd-num-
bered data voltage supplied to the repaired pixel connected to
a previous scan line of the k™ scan line is output from the
output buffer B2 of the second data driver 30B for the first
period tl. The odd-numbered auxiliary data voltage
RDATAO corresponding to the odd-numbered data voltage
supplied to the repaired pixel connected to the k” scan line is
output from the output buffer B2 of the second data driver
30B for the second period t2. Further, any data voltage is not
output from the output buffer B2 of the second data driver
30B for the third period t3. For example, a spider line SL
connected to the output buffer B2 of the second data driver
30B is floated.

[0119] An example of operations of the demultiplexer 40,
the auxiliary circuit unit 50, the display pixels DPs, and the
auxiliary pixel RP for the first to third periods t1 to t3 are
described with reference to FIGS. 4 and 5D.

[0120] First, the first and third control signals CS1 and CS3
are supplied as the gate-on voltages for the first period t1.
Accordingly, the second demux transistors DMT2 connected
to the even-numbered data lines D2 and D4 are turned on the
first period tl1, and thus the even-numbered data voltage
DATAE is supplied to the even-numbered data lines D2 and
D4.

[0121] Further, the second auxiliary transistor AT2 con-
nected to the auxiliary data line RD1 is turned on the first
period t1, and thus, the auxiliary data voltage is supplied to
the auxiliary data line RD1. When the display pixel DP con-
nected to the even-numbered data line is repaired, the even-
numbered auxiliary data voltage RDATAE is supplied to the
auxiliary data line RD1 for the first period t1. When the
display pixel DP connected to the odd-numbered data line is
repaired, the odd-numbered auxiliary data voltage LAST_
RDATAQ is supplied to the auxiliary data line RD1 for the
first period t1.

[0122] Second, the second and fourth control signals CS2
and CS4 are supplied as the gate-on voltages for the second
period t2. Accordingly, the first demux transistors DMTI1
connected to the odd-numbered data lines D1 and D3 are
turned on the second period t2, and thus the odd-numbered
data voltage DATAO is supplied to the odd-numbered data
lines D1 and D3.

[0123] Further, the first auxiliary transistor AT1 connected
to the auxiliary data line RD1 is turned on the second period
t2. Thus, the auxiliary data voltage is supplied to the auxiliary
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data line RD1. When the display pixel DP connected to the
even-numbered data line is repaired, the even-numbered aux-
iliary data voltage RDATAE is supplied to the auxiliary data
line RD1 for the second period t2. When the display pixel DP
connected to the odd-numbered data line is repaired, the
odd-numbered auxiliary data voltage RDATAO is supplied to
the auxiliary data line RD1 for the second period 2.

[0124] Third, the k™ scan signal SCANK is supplied as the
gate-on voltage Von for the third period t3. Accordingly, the
display pixels DPs connected to the data lines D1 to D4
receive the data voltages from the data lines D1 to D4 for the
third period t3. The display pixel driver 110 of the display
pixel DP supplies the driving current to the organic light
emitting diode OLED according to the data voltage. As a
result, the organic light emitting diode OLED of the display
pixel DP emits light.

[0125] Further, the auxiliary pixel RP connected to the
auxiliary data line RD1 receives the auxiliary data voltage
from the auxiliary data line RD1 for the third period 3. The
auxiliary pixel driver 210 of the auxiliary pixel DP supplies
the driving current to the auxiliary line RL according to the
auxiliary data voltage. As a result, the organic light emitting
diode OLED of the repaired pixel DP emits light.

[0126] FIG. 6 illustrates another embodiment of output
buffers of a first data driver, an output buffer of a second data
driver, a demultiplexer, an auxiliary circuit unit, data lines,
auxiliary data lines, display pixels, and auxiliary pixels
[0127] InFIG. 6, only the display pixels DPs, the auxiliary
pixels RPs, the auxiliary lines RLs, the data lines D1 to D4,
the auxiliary data line RD1, the first and second data drivers
30A and 30B, the demultiplexer 40, and the auxiliary circuit
unit 50 of the display panel 10 are illustrated for convenience
of the description. Further, in FIG. 6, wiring resistance of
each of the data lines D1 to D4 is indicated by “Ractive,” its
parasitic capacitance is indicated by “Cactive,” resistance of
eachof theauxiliary data line RD1 is indicated by “Rrep,” and
its parasitic capacitance thereof is indicated by “Crep.” Fur-
ther, wiring resistance of a spider line SL between each output
buffer B1 of the first data driver 30 A and the demultiplexer 40
is indicated by “Rspider,” its parasitic capacitance is indicated
by “Cspider,” wiring resistance of a spider line SL between
each output buffer Bb of the second data driver 30B and the
auxiliary circuit unit 50 is indicated by “Rspider_rep,” and its
parasitic capacitance is indicated by “Cspider_rep.”

[0128] The first data driver 30A, the second data driver
30B, the demultiplexer 40, the data lines D1 to D4, the first
auxiliary data line RD1, the display pixels DPs, and the aux-
iliary pixels RPs in FIG. 6 are substantially the same as those
described with reference to FIG. 4.

[0129] The auxiliary circuit unit 50 includes q auxiliary
transistors connected between the respective output buffers
B2 of the second data driver 30B and the first auxiliary data
line RD1. In FIG. 4, one auxiliary transistor AT1 is connected
between each output buffer B2 of the second data driver 30B
and the first auxiliary data line RD1. In another embodiment,
P=q.

[0130] The first auxiliary transistor AT1 connects the first
auxiliary data line RD1 and the spider line SL according to a
control signal of the third control line CL3. The first auxiliary
transistor AT1 has a control electrode connected to the third
control line CL3, a first electrode connected to the spider line
SL, and a second electrode connected to the first auxiliary
data line RD1.
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[0131] In this embodiment, p demux transistors are con-
nected between each output buffer B1 of the first data driver
30A and p data lines, and one auxiliary transistor is connected
between each output buffer B2 of the second data driver 30B
and the auxiliary data line RD1. In another embodiment, the
parasitic capacitance Crep of the auxiliary data line RD1 may
besubstantially the same as the parasitic capacitance Cactive
of each data line, and parasitic capacitance AT1_C of the first
auxiliary transistor AT1 may be substantially the same as the
parasitic capacitance DMT1_C and DMT2_C of p demux
transistors DMT1 and DMT2.

[0132] As a result, a coupling (which influences the auxil-
iary data voltage supplied to the auxiliary pixel RP by the
parasitic capacitance Crep of the auxiliary data line RD1 and
the parasitic capacitance AT1_C of the first auxiliary transis-
tor AT1) may be substantially the same as a coupling (which
influences the data voltage supplied to the display pixel DP by
the parasitic capacitance Cactive of each data line and the
parasitic capacitance DMT1_C and DMT2_C of p demux
transistors DMT1 and DMT2). Thus, when the auxiliary data
voltage supplied to the repaired pixel through the auxiliary
pixel RP is substantially the same as the data voltage supplied
to each display pixel, it is possible to reduce or minimize a
difference between the auxiliary data voltage and the data
voltage by the coupling. Accordingly, it is possible to reduce
or prevent generation of a difference in luminance between
the repaired pixel and each display pixel.

[0133] The exemplary embodiment in FI1G. 6 may be oper-
ated by waveform diagrams in FIGS. 5A to 5D. However,
when the exemplary embodiment is operated by the wave-
form diagrams illustrated in FIGS. 5A and 5C, the third
control signal CS3 may be supplied to the third control line
CL3. When the exemplary embodiment is operated by the
waveform diagrams in FIGS. 5B and 5D, the fourth control
signal C84, not the third control signal CS3, may be supplied
to the third control line CL3.

[0134] FIG. 7 illustrating another embodiment of output
buffers of a first data driver, an output buffer of a second data
driver, a demultiplexer, data lines, auxiliary datalines, display
pixels, and auxiliary pixels. In FIG. 7, only the display pixels
DPs, the auxiliary pixels RPs, the auxiliary lines RLs, the data
lines D1 to D4, the auxiliary data line RD1, the first and
second data drivers 30A and 30B, and the demultiplexer 40 of
the display panel 10 are illustrated for convenience of the
description.

[0135] Further, in FIG. 7, wiring resistance of each of the
data lines D1 to D4 is indicated by “Ractive,” its parasitic
capacitance is indicated by “Cactive,” resistance of each of
the auxiliary data line RD1 is indicated by “Rrep,” and its
parasitic capacitance thereof is indicated by “Crep.” Further,
wiring resistance of a spider line SL between each output
buffer B1 of the first data driver 30A and the demultiplexer 40
is indicated by “Rspider,” its parasitic capacitance is indicated
by “Cspider,” wiring resistance of a spider line SL between
each output buffer Bb of the second data driver 30B and the
auxiliary circuit unit 50 is indicated by “Rspider_rep,” and its
parasitic capacitance is indicated by “Cspider_rep.”

[0136] The first data driver 30A, the second data driver
30B, the demultiplexer 40, the data lines D1 to D4, the first
auxiliary data line RD1, the display pixels DPs, and the aux-
iliary pixels RPs in FIG. 7 are substantially the same as those
described with reference to FIG. 4.

[0137] In one embodiment, p demux transistors are con-
nected between each output buffer B1 of the first data driver
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30A and p data lines, and an auxiliary circuit unit 50 is not
formed between each output buffer B2 of the second data
driver 30B and the auxiliary data line RD1. In this case, even
though the parasitic capacitance Crep of the auxiliary data
line RD1 may be substantially the same as the parasitic
capacitance Cactive of each data line, the data voltage sup-
plied to the display pixel DP is influenced by coupling of the
parasitic capacitance DMT1_C and DMT2_C of p demux
transistors DMT1 and DMT2, and the auxiliary data voltage
supplied to the auxiliary pixel RP is influenced by coupling of
the parasitic capacitance Cspider_rep of the spider line SL.
Accordingly, a difference is generated between the data volt-
age supplied to the display pixel DP and the auxiliary data
voltage supplied to the auxiliary pixel RP.

[0138] In order to reduce or minimize the difference
between the data voltage supplied to the display pixel DP and
the auxiliary data voltage supplied to the auxiliary pixel RP,
the parasitic capacitance DMT1_C and DMT2_C ofp demux
transistors DMT1 and DMT2 may be less than the parasitic
capacitance Cactive of each data line. Also, the parasitic
capacitance Cspider_rep of the spider line ST may be less
than the parasitic capacitance Crep of the auxiliary data line
RD1.

[0139] In one embodiment, a sum of the parasitic capaci-
tance DMT1_C and DMT2_C of p demux transistors DMT1
and DMT2 and the parasitic capacitance Cactive of each data
line may be substantially the same as the parasitic capacitance
Cspider_rep of the spider line SL and the parasitic capaci-
tance Crep of the auxiliary data line RD1.

[0140] As aresult, when the auxiliary data voltage supplied
to the repaired pixel through the auxiliary pixel RP is sub-
stantially the same as the data voltage supplied to each display
pixel, it is possible to reduce or minimize a difference
between the auxiliary data voltage and the data voltage by the
coupling. Accordingly, it is possible to reduce or prevent
generation of a difference in luminance between the repaired
pixel and each display pixel.

[0141] The exemplary embodiment in FIG. 7 may be oper-
ated by waveform diagrams illustrated in FIGS. 5C and 5D.
[0142] By way of summation and review, methods have
been proposed for repairing defective pixels. However, these
methods have drawbacks, not the least of which include a
difference in the luminance of light emitted from the repaired
pixel and the display pixel. In accordance with one or more of
the aforementioned embodiments, an organic light emitting
display device reduces or prevents a difference in luminance
between a repaired pixel and a display pixel.

[0143] In one embodiment, p demux transistors are con-
nected between each output buffer of the first data driver and
p datelines, and q auxiliary transistors are connected between
each output buffer of the second data driver and the auxiliary
data line. In this case, p and ¢, which are positive integers
equal to or greater than 2, it may be that p=g, or p is a positive
integer equal to or greater than 2, and q=1.

[0144] Further, in one embodiment, parasitic capacitance
of the data line may be substantially the same as parasitic
capacitance of each data line, and parasitic capacitance of q
auxiliary transistors may be substantially the same as para-
sitic capacitance of p demux transistors. As a result, coupling
(which influences the auxiliary data voltage supplied to the
auxiliary pixel by the parasitic capacitance of the auxiliary
data line and the parasitic capacitance of q auxiliary transis-
tors) may be substantially the same as coupling (which influ-
ences the data voltage supplied to the display pixel by para-
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sitic capacitance of each data line and the parasitic
capacitance of p demux transistors).

[0145] When the auxiliary data voltage supplied to the
repaired pixel through the auxiliary pixel is substantially the
same as the data voltage supplied to each display pixel, it is
possible to reduce or minimize a difference between the aux-
iliary data voltage and the data voltage by the coupling.
Accordingly, it is possible to reduce or prevent a difference in
luminance between the repaired pixel and each display pixel.
[0146] Further, in one embodiment, p demux transistors are
connected between each output buffer of the first data driver
and p date lines, and an auxiliary circuit unit is not formed
between each output buffer of the second data driver and the
auxiliary data line. In this case, p may be a positive integer
equal to or greater than 2. In this case, in order to reduce or
minimize the difference between the data voltage supplied to
the display pixel and the auxiliary data voltage supplied to the
auxiliary pixel, the parasitic capacitance of each of the p
demux transistors may be less than the parasitic capacitance
of each data line, and the parasitic capacitance of the spider
line may be less than the parasitic capacitance of the auxiliary
data line.

[0147] Otherwise, the sum of the parasitic capacitance of p
demux transistors and the parasitic capacitance of each data
line may be substantially the same as the parasitic capacitance
ofthe spider line and the parasitic capacitance of the auxiliary
data line.

[0148] When the auxiliary data voltage supplied to the
repaired pixel through the auxiliary pixel is substantially the
same as the data voltage supplied to each display pixel, it is
possible to reduce or minimize a difference between the aux-
iliary data voltage and the data voltage by the coupling.
Accordingly, it is possible to reduce or prevent a difference in
luminance between the repaired pixel and each display pixel.
[0149] 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. Embodiments may be combined to form
additional embodiments.

What is claimed is:

1. An organic light emitting display device, comprising:

data lines and auxiliary data lines;

scan lines and emission control lines crossing the data lines
and the auxiliary data lines;

a display area including display pixels at crossing areas of
the data lines, the scan lines, and the emission control
lines;

a non-display area including auxiliary pixels at crossing
positions of the auxiliary data lines, the scan lines, and
the emission control lines;

a scan driver to supply scan signals to the scan lines;

a first data driver to supply data voltages to the data lines;

a second data driver to supply an auxiliary data voltage to
the auxiliary data line; and
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a demultiplexer between the data lines and the first data

driver.

2. The display device as claimed in claim 1, wherein the
demultiplexer divides data voltages output from one output
buffer of the first data driver for p data lines.

3. The display device as claimed in claim 2, wherein the
demultiplexer includes p demux transistors between one out-
put buffer of the first data driver and the p data lines.

4. The display device as claimed in claim 3, further com-
prising an auxiliary circuit between the auxiliary dataline and
the second data driver.

5. The display device as claimed in claim 4, wherein the
auxiliary circuit includes q auxiliary transistors (q is a posi-
tive integer) connected between the auxiliary data line and
any one output buffer of the second data driver in parallel.

6. The display device as claimed in claim 5, wherein qis a
positive integer equal to or greater than 2.

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

afirst control signal is supplied to a control electrode of any

one demux transistor among the p demux transistors,
asecond control signal is supplied to a control electrode of
another demux transistor,

the first control signal is supplied to a control electrode of

one auxiliary transistor of the q auxiliary transistors, and
the second control signal is supplied to a control electrode
of another auxiliary transistor.

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

the first and second control signals are to be generated

based on a cycle of one horizontal period, and

the first control signal is to be generated before the second

control signal within the one horizontal period.

9. The display device as claimed in claim 5, wherein q is 1.

10. The display device as claimed in claim 9, wherein:

a first control signal is to be supplied to a control electrode

of one demux transistor among the p demux transistors,

a second control signal is to be supplied to a control elec-

trode of another demux transistor,

one of the first or second control signals is to be supplied to

control electrodes of the q auxiliary transistors.

11. The display device as claimed in claim 10, wherein:

the first and second control signals are to be generated on a

cycle of one horizontal period, and

the first control signal is to be generated before the second

control signal within the one horizontal period.
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12. The display device as claimed in claim 3, wherein:

parasitic capacitance of each of the p demux transistors is

less than parasitic capacitance of each of the p data lines,
and

parasitic capacitance of the auxiliary data line is less than

parasitic capacitance of a spider line connected to the
auxiliary data line.

13. The display device as claimed in claim 1, wherein the
first and second data drivers are implemented as one drive
integrated circuit.

14. An apparatus, comprising:

a display pixel connected to one data line, two scan lines,

and one emission control line; and

an auxiliary pixel connected to one auxiliary data line, two

scan lines, and one emission control line, wherein the
auxiliary pixel is to control emission of light from the
display pixel when the display pixel is defective.

15. The apparatus as claimed in claim 14, further compris-
ing:

a first data driver to supply data voltages to the one data

line;

a second data driver to supply an auxiliary data voltage to

the one auxiliary data line; and

a demultiplexer between the one data line and the first data

driver.

16. The apparatus as claimed in claim 15, further compris-
ing:

an auxiliary circuit between the auxiliary data line and the

second data driver, the auxiliary circuit including auxil-
iary transistors connected between the one auxiliary data
line and an output buffer of the second data driver.

17. The apparatus as claimed in claim 14, further compris-
ing:

an auxiliary line to connect to the display pixel to the

auxiliary pixel,

wherein the auxiliary line is to transfer a signal to the

display pixel when a pixel circuit of the display pixel is
disconnected from a light emitter of the display pixel,
the signal to cause the display pixel to emit light.

18. The apparatus as claimed in claim 14, wherein the one
auxiliary data line is to transfer auxiliary data to the auxiliary
pixel when the display pixel is defective, the auxiliary data to
be generated based on digital video data and coordinate data
of the display pixel.
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