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Description

[0001] The present invention relates to a pixel and an
organic light emitting display device using the same.
[0002] Recently, various flat panel display devices that
are lighter in weightand smaller in volume than a cathode
ray tube, have been developed. Among the flat panel
display devices, there are liquid crystal display devices,
field emission display devices, plasma display panels,
and organic light emitting display devices, etc.

[0003] Among the flat panel display devices, the or-
ganic light emitting display devices display images using
organic light emitting diodes that generate light by a re-
combination of electrons and holes. Organic lightemitting
display devices are driven at low power consumption,
with rapid response speed.

[0004] FIG. 1 is a schematic circuit diagram showing
a pixel of a conventional organic light emitting display
device.

[0005] Referring to FIG. 1, the pixel 4 of the conven-
tional organic light emitting display device includes an
organic light emitting diode OLED, and a pixel circuit 2
that is coupled to a data line Dm and a scan line Sn to
control the organic light emitting diode OLED.

[0006] Theanode electrode ofthe organiclightemitting
diode OLED is coupled to the pixel circuit 2, and the cath-
ode electrode of the organic light emitting diode OLED
is coupled to a second power supply ELVSS. The pixel
circuit 2 controls the amount of current supplied to the
organic light emitting diode OLED according to the data
signal supplied to the data line Dm when a scan signal
supplied to the scan line Sn. To this end, the pixel circuit
2 includes a second transistor M2 coupled between a
first power supply ELVDD and the organic light emitting
diode OLED, a first transistor M1 coupled between the
second transistor M2, the data line Dm, and the scan line
Sn, and a storage capacitor Cst that is coupled between
the gate electrode and a first electrode of the second
transistor M2.

[0007] The gate electrode of the first transistor M1 is
coupled to the scan line Sn, and a first electrode of the
firsttransistor M1 is coupled to the data line Dm. A second
electrode of the first transistor M1 is coupled to one ter-
minal of the storage capacitor Cst. Here, the first elec-
trode of the first transistor M1 is either a source electrode
or adrain electrode, and the second electrode is an elec-
trode other than the electrode of the first electrode. For
example, if the first electrode is the source electrode, the
second electrode is the drain electrode. When the scan
signal is supplied to the scan line Sn, the first transistor
M1 coupled between the scan line Sn and the data line
Dm is turned on to supply the data signal supplied from
the data line Dm to the storage capacitor Cst. Thus, the
storage capacitor Cst is charged with a voltage corre-
sponding to the data signal.

[0008] The gate electrode of the second transistor M2
is coupled to one terminal of the storage capacitor Cst,
and the first electrode is coupled to the other terminal of

10

15

20

25

30

35

40

45

50

55

the storage capacitor Cst and the first power supply
ELVDD. The second electrode of the second transistor
M2 is coupled to the anode electrode of the organic light
emitting diode OLED. The second transistor M2 controls
the amount of current flowing from the first power supply
ELVDD to the second power supply ELVSS via the or-
ganic light emitting diode OLED in accordance with the
voltage stored in the storage capacitor Cst. Accordingly,
the organiclight emitting diode OLED generates light cor-
responding to the amount of current supplied by the sec-
ond transistor M2.

[0009] However, anissue with the conventional organ-
ic light emitting display device as described above is that
an image having a desired brightness cannot be dis-
played due to changes in efficiency according to the de-
terioration of the organic light emitting diode OLED. That
is, the organic light emitting diode OLED deteriorates as
time elapses, and accordingly, light having a gradually
lowering brightness is generated corresponding to the
same data signal. Another issue with the conventional
organic light emitting display device is that animage hav-
ing a uniform brightness cannot be displayed due to the
non-uniformity in threshold voltage/mobility of the driving
transistors M2 included in each pixel 4.

[0010] KR 100821041 B1 discloses a compensation
unit in a pixel that can compensate for deterioration of
an organic light emitting diode. US 2008/0231562 A1 dis-
closes an organic light emitting display capable of dis-
playing images of uniform luminance, by sensing degra-
dation of the organic light emitting diode. EP 1923857
A2 discloses a pixel that can compensate for a deterio-
ration degree of the organic light emitting diode.

[0011] An aspect of an embodiment of the present in-
vention is directed toward an organic light emitting dis-
play having pixels that display images having a substan-
tially uniform brightness by compensating for variations
in the threshold voltage of driving transistors outside the
pixels and compensating for the deterioration of organic
light emitting diodes inside the pixels. Another aspect of
an embodiment of the present invention is directed to-
ward a pixel having a driving transistor and an organic
light emitting diode, where the pixel compensates a
threshold voltage/mobility of the driving transistor, and
compensates for the deterioration of the organic light
emitting diode.

[0012] According to the presentinvention, there is pro-
vided a pixel according to claim 1.

[0013] According to one embodiment, a pixel includes
an organic light emitting diode, first and second transis-
tors, a storage capacitor, and a compensation unit. The
first transistor is coupled to a scan line and a data line,
and is configured to be turned on when a scan signal is
supplied to the scan line. The storage capacitor stores a
voltage corresponding to a data signal supplied to the
data line. The second transistor supplies a current cor-
responding to the voltage stored in the storage capacitor,
the current flowing from a first power supply to a second
power supply via the organic light emitting diode. The



3 EP 2 237 254 B1 4

compensation unit controls the voltage of a gate elec-
trode of the second transistor corresponding to a deteri-
oration of the organic light emitting diode, and couples a
first electrode of the second transistor to the data line
during a compensation period in which a threshold volt-
age of the second transistor is compensated.

[0014] In one embodiment, the compensation unit in-
cludes third through fifth transistors, and a feedback ca-
pacitor. The fourth and fifth transistors are coupled be-
tween the first electrode of the second transistor and the
data line. The third transistor is coupled between a first
node and a voltage source, the first node being acommon
terminal of the fourth transistor and the fifth transistor.
The feedback capacitor is coupled between the first node
and the gate electrode of the second transistor. The gate
electrode of the fifth transistor may be coupled to a control
line substantially parallel to the scan line, such that the
fifth transistor is configured to be turned on during the
compensation period.

[0015] The gate electrode of the fourth transistor may
be coupled to the scan line and is configured to be turned
on during the compensation period concurrently with the
fifth transistor. A gate electrode of the third transistor may
be coupled to an emission control line substantially par-
allel to the scan line. A turn-on time of the third transistor
does not overlap with a turn-on time of the fourth tran-
sistor during a normal driving period.

[0016] According to one embodiment of the present
invention, an organic light emitting display device in-
cludes a plurality of scan lines, emission control lines,
and control lines extending across a display region, and
a plurality of data lines extending across the display re-
gion to cross the scan lines, emission control lines, and
control lines. A plurality of pixels are at respective cross-
ings of the scan lines, emission control lines, and data
lines. Further, the display device includes a scan driver,
control line driver, data driver, a sensing unit, a switching
unit, a control block, and a timing controller. The scan
driver sequentially supplies scan signals to the scan lines
during acompensation period for compensating a thresh-
old voltage and during a normal driving period, and se-
quentially supplies emission control signals to the emis-
sion control lines during the normal driving period. The
control line driver sequentially supplies control signals to
the control lines during the compensation period. The
data driver supplies data signals to the data lines, the
data signals corresponding to second data supplied from
a timing controller. The sensing unit senses threshold
voltage/mobility information of driving transistors in re-
spective ones of the pixels. The switching unit selectively
couples the sensing unit and/or the data driver to the data
lines. The control block stores the threshold voltage/mo-
bility information of the driving transistors sensed by the
sensing unit. The timing controller generates the second
data by in accordance with first data supplied from an
external source utilizing the threshold voltage/mobility in-
formation stored in the control block. Each of the respec-
tive pixels includes an organic light emitting diode and a
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compensation unit that couples a respective one of the
driving transistors to a respective one of the data lines
during the compensation period and compensates for a
deterioration of the organic light emitting diode during the
normal driving period.

[0017] In one embodiment, the sensing unit includes
a current sink unit for sinking a first current from a specific
pixel of the pixels via a specific driving transistor of the
driving transistors, and an analog-digital converter for
converting a first voltage to a first digital value, the first
voltage generated when the first current is sunken.
[0018] The switching unit may include a second switch-
ing element positioned between the current sink unit and
the data line, the second switching element configured
to be turned on during the compensation period, and a
first switching element positioned between the data driver
and the data line, the first switching element configured
to be turned on during the normal driving period.

[0019] The control block may include a memory for
storing the first digital value, and a control unit for trans-
ferring the first digital value to the timing controller. The
control unit may be configured to transfer the first digital
value generated from a specific pixel of the pixels to the
timing controller when the first data to be supplied to the
specific pixel is input to the timing controller.

[0020] The timing controller may be configured to gen-
erate the second data having j bits (j is a natural number
greater than i) based on the first data having i bits (i is a
natural number) utilizing the first digital value to compen-
sate the threshold voltage/mobility. During the normal
driving period, the scan driver may be configured to sup-
ply a first emission control signal of the emission control
signals to a first emission control line of the emission
control lines, the first emission control signal at least par-
tially overlapping a first scan signal of the scan signals,
the first scan signal supplied to a first scan line of the
scan lines corresponding to the first emission control line,
and having a wider width than a width of the first scan
signal. During the compensation period, the control line
driver may be configured to supply a first control signal
of the control signals to a first control line of the control
lines concurrently with a second scan signal of the scan
signals supplied to a second scan line of the scan lines
corresponding to the first control line.

[0021] With the pixel and the organic light emitting dis-
play device using the same according to various embod-
iments of the present invention, the deviation in the
threshold voltages of driving transistors generated by
variations in manufacturing processes is compensated
outside the pixels. Here, the transistors and other com-
ponents for compensating for the threshold voltage are
not inside the pixel. Also, in various embodiments of the
present invention, a compensation unit is additionally in-
stalled inside each of the pixels, thus compensating for
the deterioration of the organic light emitting diode and
displayinganimage having a substantially uniform bright-
ness accordingly.

[0022] The accompanying drawings, together with the
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specification, illustrate exemplary embodiments of the
present invention, and, together with the description,
serve to explain the principles of the present invention.

FIG. 1is a schematic circuit diagram showing a pixel
of a conventional organic light emitting display de-
vice;

FIG. 2 is a schematic block diagram showing an or-
ganic light emitting display device according to an
embodiment of the present invention;

FIG. 3 is a schematic circuit diagram showing an
embodiment of the pixel of FIG. 2;

FIG. 4 is a schematic circuit diagram showing an
embodiment of the compensation unit of FIG. 3;
FIG. 5 is a schematic block diagram showing the
switching unit, the sensing unit, and the control block
of FIG. 2;

FIG. 6 is a schematic block diagram showing the
data driver of FIG. 2;

FIG. 7 is a schematic block diagram showing a driv-
ing waveform supplied during a compensation peri-
od of the threshold voltage and an operation process;
and

FIG. 8 is a schematic block diagram showing a driv-
ing waveform supplied during anormal driving period
and an operation process.

[0023] Inthefollowing detailed description, only certain
exemplary embodiments of the present invention are
shown and described, by way of illustration. As those
skilled in the art would recognize, the invention may be
embodied in many different forms and should not be con-
strued as being limited to the embodiments set forth here-
in.

[0024] Also, in the context of the present application,
when an element is referred to as being "connected" or
"coupled" to another element, it can be directly connected
or coupled to the another element or be indirectly con-
nected or coupled to the another element with one or
more intervening elements interposed therebetween.
Like reference numerals designate like elements
throughout the specification.

[0025] Hereinafter, exemplary embodiments of the
present invention, proposed so that a person having or-
dinary skill in the art can easily carry out the present in-
vention, will be described in more detailed with reference
to the accompanying FIG. 2 to FIG. 8.

[0026] FIG. 2 is a schematic block diagram showing
an organic light emitting display device according to an
exemplary embodiment of the present invention.

[0027] Referring to FIG. 2, the organic light emitting
display device according to the exemplary embodiment
of the present invention includes a display region 130
that includes pixels 140 coupled to scan lines S1 to Sn,
emission control lines E1 to En, control lines CL1 to CLn,
and data lines D1 to Dm, a scan driver 110 that drives
the scan lines S1 to Sn and emission control lines E1 to
En, a control line driver 160 that drives the control lines
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CL1 to CLn, a data driver 120 that drives the data lines
D1 to Dm, and a timing controller 150 that controls the
scan driver 110, the data driver 120, and the control line
driver 160.

[0028] The organic light emitting display device ac-
cording to the exemplary embodiment of the present in-
vention further includes a sensing unit 180 that extracts
threshold voltage/mobility information of driving transis-
tors included in the respective pixels 140, a switching
unit that selectively couples the sensing unit 180 and the
data driver 120 to the data lines D1 to Dm, and a control
block 190 that stores the information sensed by the sens-
ing unit 180.

[0029] The display region 130 includes the pixels 140
positioned at crossings of the scan lines S1 to Sn, the
emission control lines E1 to En, the control lines CL1 to
CLn, and the data lines D1 to Dm. The pixels 140 receive
a first power ELVDD and a second power ELVSS from
an external source. The pixels 140 control an amount of
current supplied from the first power ELVDD to the sec-
ond power ELVSS via the organic light emitting diode in
accordance with the data signals. In some embodiments,
compensation units (e.g., compensation unit 142 of FIG.
3) are installed in each of the pixels 140 to compensate
for the deterioration of the organic light emitting diode.
[0030] The scan driver 110 sequentially supplies the
scan signals to the scan lines S1 to Sn in accordance
with the control of the timing controller 150. Also, the scan
driver 110 supplies the emission control signals to the
emission control lines E1 to En in accordance with the
control of the timing controller 150.

[0031] The controlline driver 160 sequentially supplies
the control signals to the control lines CL1 to CLn in ac-
cordance with the control of the timing controller 150.
[0032] The data driver 120 supplies the data signals
to the data lines D1 to Dm in accordance with the control
of the timing controller 150.

[0033] The switching unit 170 selectively couples the
sensing unit 180 and the data driver 120 to the data lines
D1 to Dm. To this end, the switching unit 170 has at least
one switching element coupled to each of the data lines
D1 to Dm, respectively (that is, in each channel).
[0034] The sensing unit 180 extracts threshold volt-
age/mobility information of driving transistors included in
each of the pixels 140, and supplies the extracted thresh-
old voltage/mobility information to the control block 190.
To this end, the sensing unit 180 has a current sink unit
(e.g., current sink unit 181 in FIG. 5) coupled to each of
the data lines D1 to Dm, respectively (that is, in each
channel).

[0035] The control block 190 stores the threshold volt-
age/mobility information supplied by the sensing unit 180.
In some embodiments, the control block 190 stores
threshold voltage/mobility information of driving transis-
tors included in all pixels 140. To this end, the control
block 190 has a memory and a control unit that transfers
the information stored in the memory to the timing con-
troller 150.
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[0036] The timing controller 150 controls the data driv-
er 120, the scan driver 110, and the control driver 160.
Also, the timing controller 150 generates a second data
Data2 by converting a digital value of a first data Data1
input from an external source corresponding to the infor-
mation supplied by the control block 190 so that the
threshold voltage/mobility of the driving transistor is com-
pensated. Here, the first data Data1 hasi bits (iis a natural
number), and the second data Data2 has j bits (j is a
natural number of i or more).

[0037] The second data Data2 generated by the timing
controller 150 is supplied to the data driver 120. Then,
the data driver 120 generates data signals using the sec-
ond data Data2, and supplies the generated data signals
to the pixels 140.

[0038] FIG. 3 is a schematic circuit diagram showing
an exemplary embodiment of the pixel 140 of FIG. 2. For
convenience of explanation, the pixel 140 coupled to an
nth scan line Sn and an mth data line (Dm) will be de-
scribed in FIG. 3.

[0039] Referring to FIG. 3, the pixel 140 according to
the embodiment of the present invention includes a first
transistor M1 that is coupled to an organic light emitting
diode OLED, a scanline Sn, and a data line Dm, a second
transistor M2 that controls the amount of current supplied
to the organic light emitting diode OLED corresponding
to the voltage stored in a storage capacitor Cst, and a
compensation unit 142 that selectively couples the sec-
ond electrode of the second transistor M2 to the data line
Dm and simultaneously or concurrently compensates for
the deterioration of the organic light emitting diode OLED.
[0040] Theanode electrode ofthe organiclightemitting
diode OLED is coupled to a second electrode of the sec-
ond transistor M2, and the cathode electrode of the or-
ganic light emitting diode OLED is coupled to a second
power supply ELVSS. The organic light emitting diode
OLED generates light having a brightness (e.g., a pre-
determined brightness) corresponding to the amount of
current supplied by the second transistor M2.

[0041] A gate electrode of the first transistor M1 is cou-
pled to the scan line Sn, and a first electrode of the first
transistor M1 is coupled to the data line Dm. A second
electrode of the first transistor M1 is coupled to a gate
electrode of the second transistor M2 (a driving transis-
tor). Thus, the first transistor M1 supplies the data signal
from the data line Dm to the gate electrode of the second
transistor M2 when the scan signal is supplied to the scan
line.

[0042] The gate electrode of the second transistor M2
is coupled to the second electrode of the first transistor
M1, and a first electrode of the second transistor M2 is
coupled to afirst power supply ELVDD. The second elec-
trode of the second transistor M2 is coupled to the anode
electrode of the organic light emitting diode OLED. The
second transistor M2 controls the amount of current flow-
ing from the first power supply ELVDD to the second
power supply ELVSS via the organic light emitting diode
OLED, the amount of current corresponding to the volt-
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age applied to the gate electrode of the second transistor
M2. To this end, the voltage of the first power supply
ELVDD is set to be higher than the voltage of the second
power supply ELVSS.

[0043] Oneterminal of the storage capacitor Cstis cou-
pled to the gate electrode of the second transistor M2,
and the other terminal of the storage capacitor Cst is
coupled to the first power supply ELVDD. The storage
capacitor Cst is charged with (e.g., stores) a voltage cor-
responding to the data signal when the first transistor M1
is turned on.

[0044] The compensation unit 142 controls the voltage
of the gate electrode of the second transistor M2 corre-
sponding to the deterioration of the organic light emitting
diode OLED. In other words, the compensation unit 142
controls the voltage of the gate electrode of the second
transistor M2 to compensate for the deterioration of the
organic light emitting diode OLED. The compensation
unit 142 couples the data line Dm to the second electrode
of the second transistor M2 during a period when the
threshold voltage information of the second transistor M2
is sensed.

[0045] To this end, the compensation unit 142 is cou-
pled to a voltage source Vsus, a control line CLn, a scan
line Sn, and an emission control line En. The voltage of
the voltage source Vsus may vary so that the deteriora-
tion of the organic light emitting diode OLED can be com-
pensated. For example, the voltage of the voltage source
Vsus may be higher or lower than the anode voltage
Voled of the organic light emitting diode OLED. Here, the
voltage of the anode electrode Voled of the organic light
emitting diode OLED, which is the voltage shown on the
anode electrode of the organic light emitting diode OLED,
varies in accordance with the deterioration of the organic
light emitting diode OLED.

[0046] FIG. 4 is a schematic circuit diagram showing
an exemplary embodiment of the compensation unit of
FIG. 3.

[0047] Referring to FIG. 4, the compensation unit 142
includes a fourth transistor M4 and a fifth transistor M5
that are coupled between the anode electrode of the or-
ganic light emitting diode OLED and the mth data line
Dm. A third transistor M3 is coupled between a first node
N1 and the voltage source Vsus, the first node N1 being
a common node between the fourth transistor M4 and
the fifth transistor M5. A feedback capacitor Cfb is cou-
pled between the first node N1 and the gate electrode of
the second transistor M2.

[0048] The fourth transistor M4 is positioned between
the first node N1 and the anode electrode of the organic
light emitting diode OLED, and is controlled by the scan
signal on the scan line Sn.

[0049] Thefifth transistor M5 is positioned between the
first node N1 and the data line Dm, and is controlled by
the control signal on the control line CLn.

[0050] The third transistor M3 is positioned between
the first node N1 and the voltage source Vsus, and is
controlled by the emission control signal on the emission
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control line En.

[0051] The feedback capacitor Cfb transfers the volt-
age variation of the first node N1 to the gate electrode of
the second transistor M2.

[0052] In the compensation unit 142 described above,
the fourth transistor M4 and the fifth transistor M5 simul-
taneously or concurrently maintain a turn-on state during
a period when the threshold voltage of the second tran-
sistor M2 is sensed. The fourth transistor M4 and the fifth
transistor M5 compensate for the deterioration of the or-
ganic light emitting diode OLED, while being alternately
turned on and turned off during a period when they are
normally driven (that is, a period when a predetermined
image is displayed). The detailed explanation of the driv-
ing thereof will be described later in more detail.

[0053] FIG. 5 is a schematic block diagram showing
an exemplary embodiment of the switching unit 170, the
sensing unit 180, and the control block 190 of FIG. 2. For
convenience of explanation, FIG. 5 will show an embod-
iment where they are coupled to an mth data line Dm.
[0054] Referring to FIG. 5, two switching elements
SW1 and SW2 are provided, thatis, one on each channel
of the switching unit 170. A current sink unit 181 and an
analog-digital converter (hereinafter, referred to as
"ADC") 182 are provided on each channel of the sensing
unit 180. (Here, one ADC may be provided for each of a
plurality of channels, or a plurality of channels, or all chan-
nels, may share one ADC.) The control block 190 further
includes a memory 191 and a control unit 192.

[0055] The first switching element SW1 is positioned
between the data driver 120 and the data line Dm. The
first switching element SW1 is turned on when the data
signal is supplied from the data driver 120. In other words,
the switching element SW1 maintains a turn-on state dur-
ing aperiod whenthe organic light emitting display device
displays an image (e.g., a predetermined image).
[0056] The second switching element SW2 is posi-
tioned between the current sink unit 181 and the data
line Dm. The second switching element SW2 maintains
a turn-on state during a period when the threshold volt-
age/mobility information of the second transistor M2 is
sensed.

[0057] The current sink unit 181 sinks a first current
from the pixel 140 when the second switching element
SW2 is turned on (e.g., closed), and supplies a voltage
(e.g., a predetermined voltage) generated from the data
line Dm when the first current is sunken from the pixel
140 to the ADC 182. Here, the first current is sunken via
the second transistor M2 included in the pixel 140. There-
fore, the voltage (e.g., the predetermined voltage or a
first voltage) of the data line Dm generated by the current
sink unit 181 corresponds to the threshold voltage/mo-
bility information of the second transistor M2. In addition,
the first current varies so that the first voltage can be
applied, e.g., within a predetermined time. For example,
the first current may have a value that flows to the organic
light emitting diode OLED when the pixel 140 emits light
at a maximum brightness.
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[0058] The ADC 182 converts avalue ofthefirstcurrent
sunken into the current sink unit 181 into a first digital
value.

[0059] The control block 190 includes a memory 191
and a control unit 192.

[0060] The memory 191 stores the first digital value
supplied from the ADC 182. In some embodiments, the
memory 191 stores the threshold voltage/mobility infor-
mation of the respective second transistors M2 of all the
pixels 140 included in the display region 130.

[0061] The control unit 192 transfers the first digital val-
ue stored in the memory 191 to the timing controller 150.
Here, the control unit 192 transfers the first digital value
to the timing controller 150, the first digital value being
extracted from the pixel 140 to which a first data Data1,
which is currently input to the timing controller 150, is to
be supplied.

[0062] The timing controller 150 receives the first data
Data1 from the external source, and receives the first
digital value from the control unit 192. The timing con-
troller 150 supplied with the first digital value generates
second data Data2 by converting the bit value of the first
data Data1 so that the threshold voltage/mobility of the
second transistor M2 included in the pixel 140 can be
compensated.

[0063] The data driver 120 generates the data signal
utilizing the second data Data2 and supplies the gener-
ated data signal to the pixel 140.

[0064] FIG. 6 is a schematic block diagram showing
an exemplary embodiment of a data driver.

[0065] Referring to FIG. 6, the data driver includes a
shift register unit 121, a sampling latch unit 122, a holding
latch unit 123, a signal generation unit 124, and a buffer
unit 125.

[0066] The shift register unit 121 receives a source
start pulse SSP and a source shift clock SSC from the
timing controller 150. The shift register unit 121 supplied
with the source shift clock SSC and the source start pulse
SSP sequentially generates m sampling signals, while
shifting the source start pulse SSP once per period of
the source shift clock SSC. To this end, the shift register
unit 121 includes m shift registers 1211 to 121m.
[0067] The sampling latch unit 122 sequentially stores
the second data Data2 in response to the sampling signal
supplied sequentially from the shift register unit 121. To
this end, the sampling latch unit 122 includes m sampling
latches 1221 to 122m in order to store m second data
Data2.

[0068] The holding latch unit 123 receives a source
output enable SOE signal from the timing controller 150.
The holding latch unit 123 supplied with the source output
enable SOE signal receives and stores the second data
Data2 from the sampling latch unit 122. In addition, the
holding latch unit 123 supplies the second data Data2
stored in itself to the signal generation unit 124. To this
end, the holding latch unit 123 includes m holding latches
1231 to 123m.

[0069] The signal generation unit 124 receives the sec-
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ond data Data2 from the holding latch unit 123, and gen-
erates m data signals corresponding to the received sec-
ond data Data2. To this end, the signal generation unit
124 includes m digital-analog converters (hereinafter, re-
ferred to as "DAC") 1241 to 124m. In other words, the
signal generation unit 124 generates m data signals us-
ing DACs 1241 to 124m positioned at each channel, and
supplies the generated data signals to the buffer unit 125.
[0070] The buffer unit 125 supplies the m data signals
supplied from the signal generation unit 124 to m data
lines D1 to Dm, respectively. To this end, the buffer unit
125 includes m buffers 1251 to 125m.

[0071] FIG. 7 is a schematic block diagram further
showing a driving waveform supplied during a compen-
sation period of the threshold voltage, during which the
threshold voltage of a driving transistor is compensated.
[0072] Referringto FIG. 7, the scan driver 110 sequen-
tially supplies the scan signals (e.g., having a low voltage)
tothe scanlines S1to Sn during the compensation period
of the threshold voltage. Also, the control line driver 160
sequentially supplies the control signals (e.g., having a
low voltage) to the control lines CL1 to CLn substantially
in synchronization with the scan signals. In this case, the
control signal on a kth control line CLk overlaps with the
scan signal on a kth scan line Sk.

[0073] During the compensation period of the thresh-
old voltage, the emission control signals (e.g., having a
high voltage) are on a plurality (e.g., all) of the emission
control lines C1 to En so that the third transistors M3
included in each of the pixels 140 maintain a turn-off
state. In addition, during the compensation period of the
threshold voltage, the second switching element SW2
maintains a turn-on state.

[0074] Specifically describing the operation process of
an exemplary embodiment, when the scan signal first
appears on the nth scan line Sn, the first transistor M1
and the fourth transistor M4 are turned on. When the first
transistor M1 is turned on, the gate electrode of the sec-
ond transistor M2 is coupled (e.g., conductively coupled)
to the data line Dm. If the fourth transistor M4 is turned
on, the first node N1 is coupled (e.g., conductively cou-
pled) to the second electrode of the second transistor M2.
[0075] Thefifth transistor M5 is turned on by the control
signal supplied to the control line CLn in synchronization
with the scan signal. When the fifth transistor M5 is turned
on, the first node N1 is coupled (e.g., conductively cou-
pled) to the data line Dm.

[0076] Here, the current sink unit 181 sinks the first
current from the first power supply ELVDD via the second
switching element SW2, the fifth transistor M5, the fourth
transistor M4, and the second transistor M2. When the
first current is sunken in the current sink unit 181, the first
voltage is applied to the data line Dm. Here, because the
first current is sunken via the second transistor M2, the
threshold voltage/mobility information of the second tran-
sistor M2 is included in the first voltage (in some embod-
iments, the voltage applied to the gate electrode of the
second transistor M2 is used as the first voltage.)
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[0077] The first voltage applied to the data line Dm is
converted into the first digital value in the ADC 182 to be
supplied to the memory 191, and accordingly, the first
digital value is stored in the memory 191. Through the
above-described process, in some embodiments, the
first digital value including the threshold voltage/mobility
information of the second transistors M2 included in all
the pixels 140 is stored in the memory 191.

[0078] In an exemplary embodiment, the process of
sensing the threshold voltage/mobility of the second tran-
sistor M2 is performed at least once before the organic
light emitting display device is used. For example, before
the organic light emitting display device is released from
the manufacturer, the threshold voltage/mobility of the
second transistor M2 may be sensed to be stored in the
memory 191. Also, the process of sensing the threshold
voltage/mobility of the second transistor M2 may also be
performed at a time designated by a user.

[0079] FIG. 8 is a schematic block diagram further
showing a driving waveform supplied during a normal
driving period.

[0080] Referring to FIG. 8, during a normal driving pe-
riod, the scan driver 110 sequentially supplies the scan
signals to the scan lines S1 to Sn, and sequentially sup-
plies the emission control signals to the emission control
lines E1 to En. Here, the emission control signal on a kth
emission control line Ek overlaps with the scan signal on
a kth scan line Sk, wherein the emission control signal
has a wider width than the scan signal. During the normal
driving period, the control signals are not supplied to all
the control lines CL1 to CLn (e.g., having a high voltage).
Further, during the normal driving period, the first switch-
ing element SW1 maintains a turn-on state.

[0081] Specifically describing the operation process of
an exemplary embodiment, when first being supplied to
the pixel 140 coupled to the data line Dm and the scan
line Sn, the first data Data1 is supplied to the timing con-
troller 150. Here, the control unit 192 supplies the first
digital value extracted from the pixel 140 coupled to the
data line Dm and the scan line Sn to the timing controller
150.

[0082] The timing controller 150 supplied with the first
digital value generates the second data Data2 by con-
verting the bit value of the first data Data1. Here, the
second data Data2 is such that the threshold voltage/mo-
bility of the second transistor M2 can be compensated.
[0083] Inanexemplary embodiment, when the first da-
ta Data1 having a binary value of "00001110" is input,
the timing controller 150 generates the second data
Data2 having a binary value of "000011110" to compen-
sate for the deviation of the threshold voltage/mobility of
the second transistor M2.

[0084] The second data Data2 generated by the timing
controller 150 is supplied to the DAC 124m via the sam-
pling latch 122m and the holding latch 123m. The DAC
124m thereafter generates the data signal using the sec-
ond data Data2, and supplies the generated data signal
to the data line Dm via the buffer 125m.
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[0085] Whenfirsttransistor M1 and the fourth transistor
M4 maintain a turn-on state in accordance with the scan
signal supplied to the scan line Sn, the data signal is
supplied to the data line Dm. Here, the third transistor
M3 is turned off in accordance with the emission control
signal supplied to the emission control line En.

[0086] When the first transistor M1 is turned on, the
data signal supplied from the data line Dm is supplied to
the gate electrode of the second transistor M2. Thus, the
storage capacitor Cst is charged with a voltage corre-
sponding to the data signal. The fourth transistor M4
maintains a turn-on state during a period when the stor-
age capacitor Cst is charged with a voltage (e.g., a pre-
determined voltage) so that the first node N1 receives
the anode voltage Voled of the organic light emitting di-
ode OLED.

[0087] After the storage capacitor Cst is charged with
the voltage (e.g., the predetermined voltage), the supply
of the scan signal to the scan line Sn stops. When the
supply of the scan signal to the scan line Sn stops, the
first transistor M1 and the fourth transistor M4 turn off.
[0088] Thereafter, the supply of the emission control
signal to the emission control line En stops and the third
transistor M3 turns on. When the third transistor M3 turns
on, the voltage of the first node N1 becomes the voltage
of the voltage source Vsus. For example, when the volt-
age of the voltage source Vsus is higher than the anode
voltage Voled, the voltage of the first node N1 rises from
the anode voltage Voled to the voltage of the voltage
source Vsus. Here, the voltage of the gate electrode of
the second transistor M2 also rises corresponding to the
voltage of the first node N1. In this embodiment, the volt-
age of the voltage source Vsus is lower than that of the
first power supply ELVDD so that the pixel displays a
sufficient brightness.

[0089] Thereafter, the second transistor M2 supplies
the current corresponding to the voltage applied to the
gate electrode of the second transistor M2 from the first
power supply ELVDD to the second power supply ELVSS
via the organic light emitting diode OLED. Then, light
(e.g., a predetermined amount of light) corresponding to
the amount of current is generated by the organic light
emitting diode OLED.

[0090] The organic light emitting diode OLED deterio-
rates as time elapses. Here, as the organic light emitting
diode OLED deteriorates, the anode voltage Voled of the
organic light emitting diode OLED rises. In other words,
as the organic light emitting diode OLED deteriorates,
the resistance of the organic light emitting diode OLED
increases, and, accordingly, the anode voltage Voled of
the organic light emitting diode OLED rises.

[0091] As the organic light emitting diode OLED dete-
riorates, the voltage of the first node N1 is lowered. In
other words, as the organic light emitting diode OLED
deteriorates, the anode voltage Voled of the organic light
emitting diode OLED that is supplied to the first node N1
rises, and accordingly, the voltage of the first node N1 is
lower than the voltage when the organic light emitting
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diode is not deteriorated.

[0092] If the voltage of the first node N1 is low, the
voltage of the gate electrode of the second transistor M2
becomes low. Accordingly, the amount of current sup-
plied by the second transistor M2 corresponding to the
same data signal increases. In other words, in an exem-
plary embodiment of the presentinvention, as the organic
light emitting diode OLED deteriorates, the amount of
current supplied by the second transistor M2 increases
to compensate for the deterioration of the organic light
emitting diode OLED and accordingly reduce the lower-
ing in brightness.

[0093] When the voltage of the voltage source Vsus is
lower than the anode voltage Voled (in some embodi-
ments, the voltage source Vsus is substantially the same
as the voltage of the second power supply ELVSS), the
voltage of the first node N1 falls from the anode voltage
Voled to the voltage of the voltage source Vsus. At this
time, the voltage of the gate electrode of the second tran-
sistor M2 also falls corresponding to the voltage of the
first node N1.

[0094] As the organic light emitting diode OLED dete-
riorates, the anode voltage Voled of the organic light emit-
ting diode OLED rises. In this case, as the organic light
emitting diode OLED deteriorates, the voltage of the first
node N1rises. Inother words, as the organiclight emitting
diode OLED deteriorates, the anode voltage Voled of the
organic light emitting diode OLED that is supplied to the
first node N1 rises and accordingly, the voltage of the
first node N1 is higher than the voltage when the organic
light emitting diode is not deteriorated.

[0095] If the voltage of the first node N1 is high, the
voltage of the gate electrode of the second transistor M2
becomes high. Then, the amount of current supplied by
the second transistor M2 corresponding to the same data
signal increases. In other words, in an exemplary em-
bodiment of the present invention, as the organic light
emitting diode OLED deteriorates, the amount of current
supplied by the second transistor M2 increases to com-
pensate for the deterioration of the organic light emitting
diode OLED and accordingly reduce the lowering in
brightness.

[0096] While the presentinvention has been described
in connection with certain exemplary embodiments, it is
to be understood that the invention is not limited to the
disclosed embodiments, but, on the contrary, is intended
to cover various modifications and equivalent arrange-
ments included within the scope of the appended claims.

Claims
1. A pixel (140) comprising:
an organic light emitting diode;
a first transistor (M1) connected to a scan line

(Sn)and adataline (Dm), the first transistor con-
figured to be turned on when a scan signal is
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supplied to the scan ling;

a storage capacitor (Cst) for storing a voltage
corresponding to a data signal supplied to the
data line;

a second transistor (M2) for supplying a current
corresponding to the voltage stored in the stor-
age capacitor, the current flowing from a first
power supply (ELVDD) to a second power sup-
ply (ELVSS) via the organic light emitting diode,
the second transistor having a first electrode
connected to the organic light emitting diode and
a second electrode connected to the first power
supply; and

a compensation unit (142) for controlling a volt-
age of a gate electrode of the second transistor
corresponding to a deterioration of the organic
light emitting diode, and for connecting the first
electrode of the second transistor to the data
line during a compensation period in which a
threshold voltage of the second transistor is
compensated,

wherein the compensation unit comprises:

a fourth transistor (M4) connected between
a first node (N1) and the first electrode of
the second transistor;

a third transistor (M3) connected between
the first node (N1) and a voltage source
(Vsus); and

a feedback capacitor (Cfb) connected be-
tween the first node and the gate electrode
of the second transistor,

said compensation unit being character-
ized

in that it further comprises

a fifth transistor (M5) connected be-
tween the first node (N1) and the data
line;

The pixel as claimed in claim 1, wherein a gate elec-
trode of the fifth transistor is connected to a control
line substantially parallel to the scan line, such that
the fifth transistor is configured to be turned on during
the compensation period.

The pixel as claimed in claim 2, wherein a gate elec-
trode of the fourth transistor is connected to the scan
line and is configured to be turned on during the com-
pensation period, concurrently with the fifth transis-
tor.

The pixel as claimed in claim 2 or 3, wherein a gate
electrode of the third transistor is connected to an
emission control line substantially parallel to the scan
line.

The pixel as claimed in claim 4, wherein a turn-on
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time of the third transistor does not overlap with a
turn-on time of the fourth transistor during a normal
driving period.

The pixel as claimed in any one of the preceding
claims, wherein the voltage source has a higher volt-
age than a voltage applied to an anode electrode of
the organic light emitting diode.

The pixel as claimed in any one of claims 1 to 5,
wherein the voltage source has a lower voltage than
a voltage applied to an anode electrode of the or-
ganic light emitting diode, and/or wherein a voltage
of the voltage source is substantially identical to a
voltage of the second power supply.

An organic light emitting display device comprising:

a plurality of scan lines, a plurality of emission
control lines, and a plurality of control lines ex-
tending across a display region (130);

a plurality of data lines extending across the dis-
play region and crossing the scan lines, emis-
sion control lines, and control lines;

a plurality of pixels (140) at respective crossings
of the scan lines, emission control lines, control
lines, and data lines;

ascandriver (110) arranged to sequentially sup-
ply scan signals to the scan lines during a com-
pensation period for compensating a threshold
voltage and during a normal driving period, and
to sequentially supply emission control signals
to the emission control lines during the normal
driving period;

a control line driver (160) arranged to sequen-
tially supply control signals to the control lines
during the compensation period;

a data driver (120) arranged to supply data sig-
nals to the data lines, the data signals corre-
sponding to second data supplied from a timing
controller;

asensing unit (180) arranged to sense threshold
voltage/mobility information of driving transis-
tors in respective ones of the pixels;

a switching unit (170) arranged to selectively
connect the sensing unit and/or the data driver
to the data lines;

a control block (190) arranged to store the
threshold voltage/mobility information of the
driving transistors sensed by the sensing unit;
and

a timing controller (150) arranged to generate
the second data in accordance with first data
supplied from an external source utilizing the
threshold voltage/mobility information stored in
the control block,

wherein each of the respective pixels are pixels
according to any one of the preceding claims.
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The organic light emitting display device as claimed
in claim 8, wherein the sensing unit comprises:

a current sink unit arranged to sink afirst current
from a specific pixel of the pixels via a specific
driving transistor of the driving transistors in the
specific pixel; and

an analog-digital converter arranged to convert
afirst voltage to a first digital value, the first volt-
age generated when the first current is sunken.

The organic light emitting display device as claimed
in claim 9, wherein the switching unit comprises:

asecond switching element between the current
sink unit and the data line, the second switching
element configured to be turned on during the
compensation period; and

afirst switching element between the data driver
and the dataline, the first switching element con-
figured to be turned on during the normal driving
period.

The organic light emitting display device as claimed
in claim 10, wherein the control block comprises:

amemory arranged to store the firstdigital value;
and

a control unit arranged to transfer the first digital
value to the timing controller.

The organic light emitting display device as claimed
in claim 11, wherein the control unit is configured to
transfer the first digital value generated from the spe-
cific pixel to the timing controller when the first data
to be supplied to the specific pixel is input to the
timing controller.

The organic light emitting display device as claimed
in claim 11 or 12, wherein the timing controller is
configured to generate the second data having j bits
(j is a natural number greater than i) based on the
first data having i bits (i is a natural number) utilizing
the first digital value to compensate the threshold
voltage/mobility.

The organic light emitting display device as claimed
in any one of claims 10 to 13, wherein during the
normal driving period, the scan driver is configured
to supply a first emission control signal of the emis-
sion control signals to a first emission control line of
the emission control lines, the first emission control
signal at least partially overlapping a first scan signal
of the scan signals, the first scan signal supplied to
a first scan line of the scan lines corresponding to
the first emission control line, and having a wider
width than a width of the first scan signal.
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15. The organic light emitting display device as claimed

inclaim 14, wherein during the compensation period,
the control line driver is configured to supply a first
control signal of the control signals to a first control
line of the control lines concurrently with a second
scan signal of the scan signals supplied to a second
scan line of the scan lines corresponding to the first
control line.

Patentanspriiche

Pixel (140), umfassend:

eine organische lichtemittierende Diode;

einen ersten Transistor (M1), der mit einer Ab-
tastzeile (Sn) und einer Datenzeile (Dm) verbun-
den ist, wobei der erste Transistor geeignet ist,
eingeschaltet zu werden, wenn der Abtastzeile
ein Abtastsignal bereitgestellt wird;

einen Speicherkondensator (Cst) zum Spei-
chern einer Spannung entsprechend einem der
Datenzeile bereitgestellten Datensignal;

einen zweiten Transistor (M2) zum Bereitstellen
eines Stroms entsprechend der im Speicher-
kondensator gespeicherten Spannung, wobei
der Strom von einer ersten Stromversorgung
(ELVDD) Uber die organische lichtemittierende
Diode zu einer zweiten Stromversorgung
(ELVSS) flief3t, wobei der zweite Transistor eine
erste Elektrode, die mit der organischen lichte-
mittierenden Diode verbunden ist, und eine
zweite Elektrode, die mit der ersten Stromver-
sorgung verbunden ist, aufweist; und

eine Ausgleichseinheit (142) zum Steuern einer
Spannung einer Gate-Elektrode des zweiten
Transistors entsprechend einer Beeintrachti-
gung der organischen lichtemittierenden Diode
und zum Verbinden der ersten Elektrode des
zweiten Transistors mit der Datenzeile wahrend
eines Ausgleichszeitraums, in dem eine
Schwellenspannung des zweiten Transistors
ausgeglichen wird,

wobei die Ausgleichseinheit Folgendes um-
fasst:

einen vierten Transistor (M4), der zwischen
einen ersten Knoten (N1) und die erste
Elektrode des zweiten Transistors geschal-
tet ist;

einen dritten Transistor (M3), der zwischen
den ersten Knoten (N1) und eine Span-
nungsquelle (Vsus) geschaltet ist; und
einen Rickkopplungskondensator (Cfb),
der zwischen den ersten Knoten und die
Gate-Elektrode des zweiten Transistors ge-
schaltet ist,
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wobei die Ausgleichseinheit dadurch gekenn-
zeichnet ist, dass sie ferner Folgendes um-
fasst:

einen finften Transistor (M5), der zwischen
den ersten Knoten (N1) und die Datenzeile
geschaltet ist.

Pixel nach Anspruch 1, wobei eine Gate-Elektrode
des flinften Transistors mit einer zur Abtastzeile im
Wesentlichen parallelen Steuerungszeile verbun-
den ist, sodass der fiinfte Transistor geeignet ist,
wahrend des Ausgleichszeitraums eingeschaltet zu
werden.

Pixel nach Anspruch 2, wobei eine Gate-Elektrode
des vierten Transistors mit der Abtastzeile verbun-
den und geeignet ist, wahrend des Ausgleichszeit-
raums zeitgleich mit dem flinften Transistor einge-
schaltet zu werden.

Pixel nach Anspruch 2 oder 3, wobei eine Gate-Elek-
trode des dritten Transistors mit einer zur Abtastzeile
im Wesentlichen parallelen Emissionssteuerungs-
zeile verbunden ist.

Pixel nach Anspruch 4, wobei wéhrend eines nor-
malen Betriebszeitraums eine Einschaltzeit des drit-
ten Transistors nicht mit einer Einschaltzeit des vier-
ten Transistors Uberlappt.

Pixel nach einem der vorangehenden Anspriiche,
wobei die Spannungsquelle eine hdhere Spannung
als eine auf eine Anodenelektrode der organischen
lichtemittierenden Diode angewandte Spannung
aufweist.

Pixel nach einem der Anspriiche 1 bis 5, wobei die
Spannungsquelle eine geringere Spannung als eine
aufeine Anodenelektrode der organischen lichtemit-
tierenden Diode angewandte Spannung aufweist
und/oder wobei eine Spannung der Spannungsquel-
le im Wesentlichen identisch mit einer Spannung der
zweiten Stromversorgung ist.

Organische lichtemittierende Anzeigevorrichtung,
umfassend:

eine Vielzahl von Abtastzeilen, eine Vielzahl von
Emissionssteuerungszeilen und eine Vielzahl
von Steuerungszeilen, die sich tber einen An-
zeigebereich (130) erstrecken;

eine Vielzahl von Datenzeilen, die sich (iber den
Anzeigebereich erstrecken und die Abtastzei-
len, Emissionssteuerungszeilen und Steue-
rungszeilen kreuzen;

eine Vielzahl von Pixeln (140) an jeweiligen
Kreuzungen der Abtastzeilen, Emissionssteue-
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rungszeilen, Steuerungszeilen bzw. Datenzei-
len;

einen Abtasttreiber (110), der gestaltet ist, wah-
rend eines Ausgleichszeitraums zum Ausglei-
chen einer Schwellenspannung und wahrend ei-
nes normalen Betriebszeitraums den Abtastzei-
len nacheinander Abtastsignale bereitzustellen
und wahrend des normalen Betriebszeitraums
den Emissionssteuerungszeilen nacheinander
Emissionssteuerungssignale bereitzustellen;
einen Steuerungszeilentreiber (160), der gestal-
tet ist, wahrend des Ausgleichszeitraums den
Steuerungszeilen nacheinander Steuerungssi-
gnale bereitzustellen;

einen Datentreiber (120), der gestaltet ist, den
Datenzeilen Datensignale bereitzustellen, wo-
bei die Datensignale von einer Zeitsteuerung
bereitgestellten zweiten Daten entsprechen;
eine Erfassungseinheit (180), die gestaltet ist,
Schwellenspannungs-/Mobilitdtsinformationen
von Treibertransistoren in Jeweiligen der Pixel
zu erfassen;

eine Schalteinheit (170), die gestaltet ist, wahl-
weise die Erfassungseinheit und/oder den Da-
tentreiber mit den Datenzeilen zu verbinden;
einen Steuerungsblock (190), der gestaltet ist,
die von der Erfassungseinheit erfassten
Schwellenspannungs-/Mobilitdtsinformationen
der Treibertransistoren zu speichern; und

eine Zeitsteuerung (150), die gestaltet ist, die
zweiten Daten in Ubereinstimmung mit von ei-
ner externen Quelle bereitgestellten ersten Da-
ten unter Nutzung der im Steuerungsblock ge-
speicherten Schwellenspannungs-/Mobilitats-
informationen zu erzeugen,

wobei alle der jeweiligen Pixel Pixel nach einem
der vorangehenden Anspriiche sind.

9. Organische lichtemittierende Anzeigevorrichtung

nach Anspruch 8, wobei die Erfassungseinheit Fol-
gendes umfasst:

eine Stromsenkungseinheit, die gestaltet ist, ei-
nen ersten Strom von einem bestimmten Pixel
der Pixel Giber einen bestimmten Treibertransis-
tor der Treibertransistoren im bestimmten Pixel
zu senken; und

einen Analog-Digital-Wandler, der gestaltet ist,
eine erste Spannung in einen ersten digitalen
Wert umzuwandeln, wobei die erste Spannung
erzeugt wird, wenn der erste Strom gesunken
ist.

10. Organische lichtemittierende Anzeigevorrichtung

nach Anspruch 9, wobei die Schalteinheit Folgendes
umfasst:

ein zweites Schaltelement zwischen der Strom-
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senkungseinheit und der Datenzeile, wobei das
zweite Schaltelement geeignet ist, wahrend des
Ausgleichszeitraums eingeschaltet zu werden;
und

ein erstes Schaltelement zwischen dem Daten-
treiber und der Datenzeile, wobei das erste
Schaltelement geeignet ist, wahrend des nor-
malen Betriebszeitraums eingeschaltet zu wer-
den.

Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 10, wobei der Steuerungsblock Fol-
gendes umfasst:

einen Speicher, der gestaltet ist, den ersten di-
gitalen Wert zu speichern; und

eine Steuerungseinheit, die gestaltet ist, den
ersten digitalen Wert an die Zeitsteuerung zu
Ubertragen.

Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 11, wobei die Steuerungseinheit ge-
eignetist, den vom bestimmten Pixel erzeugten ers-
ten digitalen Wert an die Zeitsteuerung zu Ubertra-
gen, wenn die dem bestimmten Pixel bereitzustel-
lenden ersten Daten in die Zeitsteuerung eingege-
ben werden.

Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 11 oder 12, wobei die Zeitsteuerung
geeignet ist, die zweiten Daten mit j Bits (j ist eine
naturliche Zahl, die groRer als i ist) auf Grundlage
der ersten Daten mit i Bits (i ist eine natlrliche Zahl)
unter Nutzung des ersten digitalen Werts zu erzeu-
gen, um die Schwellenspannung/Mobilitdt auszu-
gleichen.

Organische lichtemittierende Anzeigevorrichtung
nach einemder Anspriiche 10 bis 13, wobeiwahrend
des normalen Betriebszeitraums der Abtasttreiber
geeignet ist, einer ersten Emissionssteuerungszeile
der Emissionssteuerungszeilen ein erstes Emissi-
onssteuerungssignal der Emissionssteuerungssig-
nale bereitzustellen, wobeidas erste Emissionssteu-
erungssignal ein erstes Abtastsignal der Abtastsig-
nale zumindest teilweise Uberlappt, wobei das erste
Abtastsignal einer ersten Abtastzeile der Abtastzei-
len entsprechend der ersten Emissionssteuerungs-
zeile bereitgestellt wird und eine gréRere Breite als
eine Breite des ersten Abtastsignals aufweist.

Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 14, wobei wahrend des Ausgleichs-
zeitraums der Steuerungszeilentreiber geeignet ist,
einer ersten Steuerungszeile der Steuerungszeilen
ein erstes Steuerungssignal der Steuerungssignale
bereitzustellen und zwar zeitgleich mit einem zwei-
ten Abtastsignal der Abtastsignale, die einer zweiten
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Abtastzeile der Abtastzeilen entsprechend der ers-
ten Steuerungszeile bereitgestellt werden.

Revendications

1.

Pixel (140) comprenant :

une diode électroluminescente organique ;

un premier transistor (M1) connecté a une ligne
de balayage (Sn) et a une ligne de données
(Dm), le premier transistor étant configuré de
sorte a étre activé quand un signal de balayage
est fourni a la ligne de balayage ;

un condensateur de stockage (Cst) utilisé pour
stocker une tension correspondant a un signal
de données fourni a la ligne de données ;

un deuxiéme transistor (M2) utilisé pour fournir
un courant correspondant a la tension stockée
dans le condensateur de stockage, le courant
circulant d’un premier bloc d’alimentation élec-
trique (ELVDD) a un second bloc d’alimentation
électrique (ELVSS) via la diode électrolumines-
cente organique, le deuxiéme transistor ayant
une premiére électrode connectée a la diode
électroluminescente organique et une seconde
électrode connectée au premier bloc d’alimen-
tation électrique ; et

une unité de compensation (142) utilisée pour
contréler une tension d’une électrode grille du
deuxiéme transistor correspondant a une dété-
rioration de la diode électroluminescente orga-
nique, et pour connecter la premiére électrode
du deuxiéme transistor a la ligne de données au
cours d’une période de compensation durant la-
quelle une tension de seuil du deuxiéme tran-
sistor est compensée,

danslequell'unité de compensation comprend :

un quatrieme transistor (M4) connecté entre
un premier noeud (N1) et la premiére élec-
trode du deuxiéme transistor ;

un troisieme transistor (M3) connecté entre
le premier noeud (N1) etune source de ten-
sion (Vsus) ; et

un condensateur de rétroaction (Cfb) con-
necté entre le premier noeud et I'électrode
grille du deuxiéme transistor,

ladite unité de compensation étant carac-
térisée en ce qu’elle comprend par ailleurs
un cinquiéme transistor (M5) connecté en-
tre le premier noeud (N1) et la ligne de don-
nées.

Pixel selon la revendication 1, dans lequel une élec-
trode grille du cinquiéme transistor est connectée a
une ligne de commande sensiblement paralléle a la
ligne de balayage, de telle sorte que le cinquieme
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transistor est configuré de sorte a étre activé durant
la période de compensation.

Pixel selon la revendication 2, dans lequel une élec-
trode grille du quatrieme transistor est connectée a
la ligne de balayage et est configurée de sorte a étre
activé durant la période de compensation, en méme
temps que le cinquiéme transistor.

Pixel selon la revendication 2 ou 3, dans lequel une
électrode grille du troisiéme transistor est connectée
a une ligne de commande d’émission sensiblement
parallele a la ligne de balayage.

Pixel selon la revendication 4, dans lequel un délai
de mise sous tension du troisiéme transistor ne se
superpose pas a un délai de mise sous tension du
quatrieme transistor durant une période d’excitation
normale.

Pixel selon’'une quelconque des revendications pré-
cédentes, dans lequel la source de tension a une
tension plus élevée qu’une tension appliquée sur
une électrode anode de la diode électroluminescen-
te organique.

Pixel selon I'une quelconque des revendications 1 a
5, dans lequel la source de tension a une tension
moins élevée qu’une tension appliquée sur une élec-
trode anode de la diode électroluminescente orga-
nique, et/ou dans lequel une tension de la source de
tension est sensiblement identique a une tension du
second bloc d’alimentation électrique.

Dispositif d’affichage a diode électroluminescente
organique, comprenant :

une pluralité de lignes de balayage, une pluralité
de lignes de commande d’émission, et une plu-
ralité de lignes de commande s’étendant dans
une zone d’affichage (130) ;

une pluralité de lignes de données s’étendant
dans la zone d’affichage et coupant les lignes
de balayage, les lignes de commande d’émis-
sion, et les lignes de commande ;

une pluralité de pixels (140) placés a des croi-
sements respectifs des lignes de balayage, des
lignes de commande d’émission, des lignes de
commande, et des lignes de données ;

un pilote de balayage (110) configuré de sorte
a fournir séquentiellement des signaux de ba-
layage aux lignes de balayage durant une pé-
riode de compensation afin de compenser une
tension de seuil et durant une période d’excita-
tion normale, et pour fournir séquentiellement
des signaux de commande d’émission aux li-
gnes de commande d’émission durant la pério-
de d’excitation normale ;
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un pilote de ligne de commande (160) configuré
de sorte a fournir séquentiellement des signaux
de commande aux lignes de commande durant
la période de compensation ;

un pilote de données (120) configuré de sorte a
fournir des signaux de données aux lignes de
données, les signaux de données correspon-
dant a de secondes données fournies par un
contréleur de synchronisation ;

une unité de détection (180) configurée de sorte
a détecter une tension de seuil/des informations
de mobilité de transistors d’excitation dans des
pixels respectifs parmi les pixels ;

une unité de commutation (170) configurée de
sorte a connecter séquentiellement l'unité de
détection et/ou le pilote de données aux lignes
de données ;

un bloc de contréle (190) configuré de sorte a
stocker la tension de seuil/les informations de
mobilité des transistors d’excitation détectées
par l'unité de détection ; et

un contréleur de synchronisation (150) configu-
ré de sorte a générer de secondes données
d’aprés des premiéres données fournies par
une source externe utilisant la tension de
seuil/les informations de mobilité stockées dans
le bloc de controle,

dans lequel chacun des pixels respectifs sont
des pixels selon I'une quelconque des revendi-
cations précédentes.

Dispositif d’affichage a diode électroluminescente
organique selon larevendication 8, dans lequel I'uni-
té de détection comprend :

une unité de collecte de courant configurée de
sorte a collecter un premier courant a partir d’'un
pixel spécifique parmi les pixels via un transistor
d’excitation spécifique parmi les transistors
d’excitation dans le pixel spécifique ; et

un convertisseur analogique-numérique confi-
guré de sorte a convertir une premiéere tension
en une premiére valeur numérique, la premiére
tension étant générée quand le premier courant
est collecté.

10. Dispositif d’affichage a diode électroluminescente

organique selon larevendication 9, dans lequel I'uni-
té de commutation comprend :

un second élément de commutation placé entre
I'unité de collecte de courant et la ligne de don-
nées, le second élément de commutation étant
configuré de sorte a étre activé durantla période
de compensation ; et

un premier élément de commutation placé entre
le pilote de données et la ligne de données, le
premier élément de commutation étant configu-
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ré de sorte a étre activé durant la période d’ex-
citation normale.

Dispositif d’affichage a diode électroluminescente
organique selon la revendication 10, dans lequel le
bloc de contréle comprend :

une mémoire configurée de sorte a stocker la
premiére valeur numérique ; et

une unité de contrdle configurée de sorte a
transférer la premiére valeur numérique au con-
tréleur de synchronisation.

Dispositif d’affichage a diode électroluminescente
organique selon la revendication 11, dans lequel
I'unité de contrdle est configurée de sorte a transfé-
rer la premiére valeur numeérique générée a partir du
pixel spécifique, au contréleur de synchronisation,
quand les premiéres données devant étre fournies
au pixel spécifique sont entrées dans le contréleur
de synchronisation.

Dispositif d’affichage a diode électroluminescente
organique selon la revendication 11 ou 12, dans le-
quel le contrdleur de synchronisation est configuré
de sorte a générer les secondes données ayant j bits
(j étant un nombre naturel supérieur a i) d’aprés les
premieres données ayant i bits (i étant un nombre
naturel) en utilisant la premiére valeur numérique
pour compenser la tension de seuil/la mobilité.

Dispositif d’affichage a diode électroluminescente
organique selon 'une quelconque des revendica-
tions 10 a 13, dans lequel durant la période d’exci-
tation normale, le pilote de balayage est configuré
de sorte a fournir un premier signal de commande
d’émission parmi les signaux de commande d’émis-
sion a une premiére ligne de commande d’émission
parmi les lignes de commande d’émission, le pre-
mier signal de commande d’émission se superpo-
sant au moins partiellement a un premier signal de
balayage parmi les signaux de balayage, le premier
signal de balayage fourni a une premiéere ligne de
balayage des lignes de balayage correspondant a
la premiere ligne de commande d’émission, et ayant
une largeur plus élevée qu’une largeur du premier
signal de balayage.

Dispositif d’affichage a diode électroluminescente
organique selon la revendication 14, dans lequel du-
rant la période de compensation, le pilote de ligne
de commande est configuré de sorte a fournir un
premier signal de commande parmi les signaux de
commande a une premiére ligne de commande par-
mi les lignes de commande en méme temps qu’un
second signal de balayage parmi les signaux de ba-
layage fournis a une seconde ligne de balayage par-
mi les lignes de balayage correspondant a la pre-

10

15

20

25

30

35

40

45

50

55

14

miére ligne de commande.
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