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7 ABSTRACT

An organic light emitting display includes: scan lines for
applying scan signals; control lines for applying control sig-
nals; and data lines for applying data signals. The organic
light emitting display further includes: pixels coupled to the
scan, control and data lines for displaying an image; power
supply lines coupled to the pixels; and a data driver for sup-
plying the data signals of the image to the data lines. The
organic light emitting display also includes: a power supply
driver for swinging a voltage at the power supply lines
between a first level and a second level; a sensing unit includ-
ing acurrent sink for sinking a first current from the pixels and
a current source for supplying a second current to the pixels;
and a switching unit for selectively electrically coupling the
pixels to at least one of the data driver, the current source or
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FIG. 2

150
Dgig}» Timing | Datal .
i Controﬁﬂ. jf)it - Data driver — 120
Cgﬁt&?l ‘ Sensing unit 180
‘ v e *
b Switching unil 170
DI R - |Dm
— 130 160
N R I A L:J =
L 3 f t t ] ‘: ”
% 4 [ H {T”ﬂ
(e | JI ! ) ':
10— s it ] gvm S‘i&‘g{;
Sean |G 1| " | line
driver| 47 ) g driver
Sn ' 'E
Cln !] T i fln
AL T ] !
N [ W 5

ELVSS



Patent Application Publication  Dec. 17, 2009 Sheet 3 of 11 US 2009/0309818 A1

140

Dm Vin

D r c — i
st |

[ [ I




Patent Application Publication  Dec. 17, 2009 Sheet 4 of 11 US 2009/0309818 A1

180

Datal N Lo 170

ibit {160 }90 ST S ||

! o I 5 HELE

iming | | | il anee || Sensing oo
controller} | Controller |- Mermory | ADC cireuit [+ SHD 140

Data? T ;" v o i .

jbit. 20 T

Z o

Data driver oo

(WL |




Patent Application Publication  Dec. 17, 2009 Sheet 5 of 11 US 2009/0309818 A1

181
}83 S
et —/l ————— 1
5 - SH3
=7 _Current sink unil [-r—o"o
ADC ; |
~—— Current source unit F-—o""o—
| | sw




Patent Application Publication

Dec. 17,2009 Sheet 6 of 11

US 2009/0309818 A1

120
. 1&11| 1,2/'12, 1,913. 1?/14 | 131m
| Shiftregister ... | |~
- n S 1t}reg1ster | 121
1241 | 1222 1224 122m
RO i vl v ¥ ¥
W ewl || Sampling latch unit ... | 12
jbit ! : ,’ | !
1231 | 1232 1234 123m
e v vy v/ 1/
SOE—= | | Hddingllatchunit ... | q2
1241 1242 1244 12%4m
v v/ v/ v/ v/
o Signal generator .. st
1251 | 1262 1254 125m
v / y / V / | / i /
f § fBuffer unit «-- f ~-125
l v l
Dt IR D3 M Dm



Patent Application Publication  Dec. 17, 2009 Sheet 7 of 11 US 2009/0309818 A1

FIG. 7A

Sn

(Lo

Vln High
SW1 High
SH2 High
SW3 Low
Sn High
(Lo

Vin Low
S High
SW2 Low

W3 High



Patent Application Publication  Dec. 17, 2009 Sheet 8 of 11 US 2009/0309818 A1

FlG. 7C

Cln High

Vin High

oW1 LOW
SW2 High

SW3 High



US 2009/0309818 A1

Dec. 17,2009 Sheet 9 of 11

Patent Application Publication

T
o
megt W] mey| —_—
ug  JAS e < 4
L_r —o _o—— | I3Jjng ov( Joje] Sulpjoy goje] Suidureg
I |
981 N 1l
ZHS N o
w(] ©_o—{}IUN 32.0N0S JU31INY)
DAY - L1owsy |-~ [o[01u0) .smzobuoo
—a—o— JIUR JUIS jUa.LIN) ururagj,
CAS 7 % :Wﬁ ( o\ -
a8t 281 261 ¢l 1q1
Teleq

V8 DI




US 2009/0309818 A1

Dec. 17,2009 Sheet 10 of 11

Patent Application Publication

d8

L
BN 1 gy ] wgy] ited)
6 S N N N N
I —o_o—— I3JIng ova yoje] 3mpioy yoje| Surdureg
_IM.EJ 4
| 981 N gf
] o N 2ere(
o a—o—|JIUN 30JN0S JUBLINY |
I9[[01110D
QY - {Alouwa | =R T[0IJu0)|— UL
Lo o M yuis Jus1Iny ) —
CHS % 4 161 N
a1 el @ma



US 2009/0309818 A1

Dec. 17,2009 Sheet 11 of 11

Patent Application Publication

J8 UM

L
4 we] wyg] gy el
S T N N N N
T S 150G ova [2ye] duIpjoy yoye] Surdures
T £ |
| ) 981 N ngf
] MS N Zereq
~o__o— YN 33IN108 JUa.LIN
g o O I8[[01}1100
oay OUIS[ —|I3[[0IJUO])}— S
—o_o— UM HUIS JUDLINY |- ; 7
CMS 7 / 161 261 oﬂ\ Nqt
il cB]
Tejeq




US 2009/0309818 Al

ORGANIC LIGHT EMITTING DISPLAY AND
DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
U.S. Provisional Patent Application No. 61/060,749 filed Jun.
11,2008, the entire content of which is incorporated herein by
reference.

BACKGROUND

[0002] 1.Field of the Invention

[0003] The present invention relates to an organic light
emitting display and a driving method thereof.

[0004] 2. Discussion of Related Art

[0005] Recently, various flat panel display devices having
reduced weight and volume in comparison to cathode ray
tubes (CRTs) have been developed. Types of flat panel display
devices include a liquid crystal display (LCD), a field emis-
sion display (FED), a plasma display panel (PDP), and an
organic light emitting display, etc.

[0006] An organic light emitting display displays an image
using organic light emitting diodes that generate light through
recombination of electrons and holes. The organic light emit-
ting display has an advantage over other flat panel display
devices in that it has a high response speed and is driven with
low power consumption.

[0007] FIG.11is acircuit view showing a pixel of a conven-
tional organic light emitting display.

[0008] Referring to FIG. 1, a pixel 4 of a conventional light
emitting display includes an organic light emitting diode
(OLED) and a pixel circuit 2 coupled to a data line Dm and a
scan line Sn to control the organic light emitting diode
(OLED).

[0009] An anode electrode of the organic light emitting
diode (OLED) is coupled to the pixel circuit 2 and a cathode
electrode of the OLED is coupled to a second power supply
ELVSS. The pixel circuit 2 controls an amount of current
supplied to the OLED in accordance with a data signal sup-
plied to the data line Dm when a scan signal is 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 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 coupled between a gate electrode
and a first electrode of the second transistor M2.

[0010] A gate electrode of the first transistor M1 is coupled
to the scan line Sn and a first electrode of the first transistor
M1 is coupled to the data line Dm. Further, a second electrode
of the first transistor M1 is coupled to one terminal of the
storage capacitor Cst. Here, the first electrode may be either a
source electrode or a drain electrode and the second electrode
may be the other one of the source electrode or the drain
electrode. For example, if the first electrode is the source
electrode, the second electrode is the drain electrode. The first
transistor M1 is turned on when the scan signal is applied atits
gate to supply the data signal supplied from the data line Dm
to the storage capacitor Cst. At this time, the storage capacitor
Cst charges a voltage corresponding to the data signal.
[0011] The gate electrode of the second transistor M2 is
coupled to one side of the storage capacitor Cst and the first
electrode of the second transistor M2 is coupled to the other
side of the storage capacitor Cst and the first power supply
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ELVDD. Further, a second electrode of the second transistor
M2 is coupled to the anode electrode of the 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 OLED in accordance with the voltage
value stored in the storage capacitor Cst. At this time, the
OLED generates light corresponding to the amount of current
supplied from the second transistor M2.

[0012] Theconventional organic light emitting display may
not display an image with desired luminance due to the
change in efficiency according to the deterioration of the
OLED. In practice, the OLED is deteriorated over time so that
light with gradually low luminance is generated in response to
the same data signal supplied through the data line Dm.

SUMMARY OF THE INVENTION

[0013] Therefore, it is an aspect according to an exemplary
embodiment of the present invention to provide an organic
light emitting display and a driving method thereof capable of
compensating for a deterioration of organic light emitting
diodes and a non-uniform threshold voltage/mobility among
driving transistors in different pixel circuits.

[0014] In an exemplary embodiment according to the
present invention, an organic light emitting display includes:
a plurality of scan lines for applying scan signals; a plurality
of control lines for applying control signals; a plurality of data
lines for applying data signals, the data lines crossing the scan
lines and the control lines; a plurality of pixels for displaying
an image, the pixels coupled to the scan lines, the control lines
and the data lines; a plurality of power supply lines coupled to
the pixels; a data driver for supplying the data signals of the
image to the plurality of data lines; a power supply driver for
swinging a voltage at the power supply lines between a first
level and a second level; a sensing unit including a current
sink configured to sink a first current from the pixels and a
current source configured to supply a second current to the
pixels; and a switching unit for selectively electrically cou-
pling the plurality of pixels to at least one of the data driver,
the current source or the current sink.

[0015] Each of the pixels may include: a driving transistor
and an organic light emitting diode coupled in series between
a corresponding one of the power supply lines and a power
source, the organic light emitting diode having an anode
coupled to the driving transistor and a cathode coupled to the
second power source; a data switch between a corresponding
one of the data lines and a control electrode of the driving
transistor, the data switch having a control electrode coupled
to a corresponding one of the scan lines; a capacitor coupled
between the first power source and the control electrode of the
driving transistor for storing a corresponding one of the data
signals; and a control switch between the corresponding one
of the data lines and the anode of the organic light emitting
diode, the control switch having a control electrode coupled
to a corresponding one of the control lines.

[0016] The switching unit may include: a first switch
between the corresponding one of the data lines and the data
driver, the first switch being adapted to turn on when the data
driver supplies the corresponding one of the data signals to
the corresponding one of the data lines; a second switch
between the corresponding one of the data lines and the
current source, the second switch being adapted to turn on
when the current source supplies the first current to the cor-
responding one of the data lines; and a third switch between
the corresponding one of the data lines and the current sink,
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the third switch being adapted to turn on when the current sink
receives the second current from the corresponding one of the
data lines.

[0017] The current sink may be adapted to detect a first
voltage corresponding to the first current, and the current
source may be adapted to detect a second voltage correspond-
ing to the second current.

[0018] The organic light emitting display may further
include a memory for storing the first voltage and the second
voltage.

[0019] The organic light emitting display may further
include a timing controller adapted to receive external data
signals, wherein the timing controller is configured to convert
the external data signals to the data signals in accordance with
the first voltage and the second voltage.

[0020] The first voltage may correspond to threshold volt-
age/mobility information of the driving transistor. The second
voltage may correspond to deterioration information of the
organic light emitting diode.

[0021] The sensing unit may further include an analog-to-
digital converter for converting the first voltage and the sec-
ond voltage to digital data prior to storing them in the
memory.

[0022] The voltage applied to the power supply lines while
the first current flows may have a level higher than that of a
voltage applied to the power supply lines while the second
current flows.

[0023] In another exemplary embodiment according to the
present invention, a method of adjusting luminance of an
image displayed on an organic light emitting display is pro-
vided. The organic light emitting display includes a plurality
of pixels coupled to a plurality of data lines, each of the pixels
including a driving transistor and an organic light emitting
diode. The method includes: sensing a first voltage while a
first current flows through the driving transistor of a pixel
among the plurality of pixels to a current sink via a corre-
sponding one of the data lines while a first voltage is being
supplied to a corresponding one of the pixels; sensing a sec-
ond voltage while a second current flows from a current
source through the organic light emitting diode of the pixel
via the corresponding one of the data lines while a second
voltage that is lower than the first voltage is being supplied to
the corresponding one of the pixels; and converting external
data to a data signal to be applied to the pixel in accordance
with the first voltage and the second voltage.

[0024] In another exemplary embodiment according to the
present invention, an organic light emitting display includes:
a plurality of pixels coupled to a plurality of data lines, each
ofthe pixels including a driving transistor and an organic light
emitting diode; a current sink for sensing a first voltage cor-
responding to a first current that flows through the driving
transistor of a pixel among the plurality of pixels to the current
sink via a corresponding one of the data lines; a current source
for sensing a second voltage corresponding to a second cur-
rent that flows from the current source through the organic
light emitting diode of the pixel via the corresponding one of
the data lines; a timing controller for adjusting a data signal to
be applied to the pixel in accordance with the first voltage and
the second voltage; and a power supply line driver for sup-
plying power to the pixels, wherein the power supplied while
the first voltage is being sensed has a higher voltage than that
of the power supplied while the second voltage is being
sensed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
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present invention, and, together with the description, serve to
explain the principles of the present invention.

[0026] FIG. 1is a view showing a pixel of a conventional
organic light emitting display;

[0027] FIG. 2 is a view showing an organic light emitting
display according to an exemplary embodiment of the present
invention;

[0028] FIG. 3 is a view showing an embodiment of a pixel
shown in FIG. 2;

[0029] FIG. 4 is a view showing in detail a switching unit,
a sensing unit, and a control block shown in FIG. 2;

[0030] FIG. 5is a view showing a sensing circuit shown in
FIG. 4;

[0031] FIG. 6isaview showing a data driver shown in FIG.
2

[0032] FIGS. 7A, 7B and 7C are views showing a driving
waveform supplied to a pixel and a switching unit in an
exemplary embodiment according to the present invention;
and

[0033] FIGS. 8A, 8B and 8C are views that show a data
driver, a timing controller, a control block, a sensing unit, a
switching unit, and a pixel, and a current flow corresponding
to the waveforms of FIGS. 7A, 7B and 7C, respectively.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0034] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be directly coupled to the second ele-
ment, or may be indirectly coupled to the second element via
a third element. Further, some of the elements that are not
essential to the complete understanding of the invention are
omitted for clarity. Also, like reference numerals refer to like
elements throughout.

[0035] Hereinafter, embodiments of the present invention
will be described in detail with reference to the accompanying
drawings.

[0036] FIG. 2 is a view showing an organic light emitting
display according to an exemplary embodiment of the present
invention.

[0037] Referring to FIG. 2, the organic light emitting dis-
play according to an exemplary embodiment of the present
inventionincludes a display unit 130 having pixels positioned
at crossing regions of scan lines S1 to Sn and data lines D1 to
Dm; a scan driver 110 for driving scan lines S1 to Sn and
control lines CL1 to CLn; a power supply line driver 160 for
driving power supply lines VL1 to VLn; a data driver 120 for
driving data lines D1 to Dm; and a timing controller 150 for
controlling the scan driver 110, the data driver 120 and the
power supply line driver 160.

[0038] The organic light emitting display also includes a
sensing unit 180 for extracting deterioration information of
an organic light emitting diode included in each pixel 140 and
threshold voltage/mobility information of a driving transis-
tor; a switching unit 170 for selectively coupling the sensing
unit 180 and the data driver 120 to the data lines D1 to Dm;
and a control block 190 for storing information sensed by the
sensing unit 180.

[0039] The display unit 130 includes the pixels 140 posi-
tioned at the crossing regions of the scan lines S1to Sn and the
data lines D1 to Dm. The pixels 140 are supplied with first
power ELVDD through the power supply lines VL and are
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supplied with second power ELVSS from the outside. Each of
the pixels 140 supplied with the first power ELVDD and the
second power ELVSS controls the amount of current supplied
from the first power ELVDD to the second power ELVSS via
the organic light emitting diode. Then, light with luminance
corresponding to the current is generated in the organic light
emitting diode.

[0040] The scan driver 110 drives the scan lines S1 to Sn
and the control lines CL1 to CLn in accordance with the
control by the timing controller 150. Also, the data driver 120
supplies data signals to the data lines D1 to Dm in accordance
with the control by the timing controller 150. The data signals
may have values ranging from +8V to +13V in one embodi-
ment, for example.

[0041] Theswitching unit 170 selectively couples the sens-
ing unit 180 and the data driver 120 to the data lines D1 to Dm.
To this end, the switching unit 170 includes at least one
switching device coupled (to each of the data lines D1 to Dm.
In other words, at least one switching device is provided per
channel (or data line) to selectively couple the sensing unit
180 or the data driver 120 to the data line.

[0042] The sensing unit 180 extracts the deterioration
information of the organic light emitting diode included in
each pixel 140 and supplies the extracted deterioration infor-
mation to the control block 190. Also, the sensing unit 180
extracts the threshold/mobility information of the driving
transistor included in each pixel 140 and supplies the
extracted threshold voltage/mobility information to the con-
trol block 190. To this end, the sensing unit 180 includes the
sensing circuit coupled to each of the data lines D1 to Dm. In
other words, the sensing unit 180 may have a sensing circuit
per channel (e.g., per data line).

[0043] Thecontrol block 190 stores the deterioration infor-
mation and the threshold voltage/mobility information sup-
plied from the sensing unit 180. In one embodiment, the
control block 190 stores the deterioration information of the
organic light emitting diode and the threshold voltage/mobil-
ity information of the driving transistor included in each of
the pixels. To this end, the control block 190 in one embodi-
ment includes a memory and a controller for transferring the
information stored in the memory to the timing controller
150.

[0044] The timing controller 150 controls the data driver
120, the scan driver 110, and the control line driver 160. Also,
the timing controller 150 generates second data Data2 by
converting bit value of first data Datal input from the outside,
in accordance with the information supplied from the control
block 190. In one embodiment, the number of bits in the first
data Datal is i (i is a natural number) and the number of bits
in the second data Data2 is j (j is a natural number having a
value of i or more). In one embodiment, i=8; in other embodi-
ments, i may be 6, 8 or 10. In one embodiment, j=8 or 10; in
other embodiments, j may be 6, 8, 10 or 12.

[0045] Thesecond data Data2 generated by the timing con-
troller 150 is supplied to the data driver 120. Then, the data
driver 120 uses the second data Data2 to generate the data
signal and supplies the generated data signal to the pixels 140.
[0046] Thepower supply line driver 160 supplies voltage of
a high-level first power ELVDD or a low-level first power
ELVDD to the power supply lines VL1 to VLn. Although the
power supply line driver 160 is coupled to the power supply
lines VL1 to VLn positioned in parallel with the scan lines S1
10 Sn in FIG. 2, the present invention is not limited thereto.
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For example, the power supply lines VL1 to VLn may be
coupled to the power supply line driver 160 and be in parallel
with the data lines D1 to Dm.

[0047] FIG. 3 is a view showing an embodiment of a pixel
140 shown in FIG. 2. For convenience of description, FIG. 3
shows a single pixel coupled to an m” data lines Dm and an
nth scan line Sn.

[0048] Referring to FIG. 3, the pixel 140 according to one
embodiment of the present invention includes an OLED and
a pixel circuit 142 for supplying current to the OLED.

[0049] The anode electrode of the OLED is coupled to the
pixel circuit 142 and the cathode electrode of the OLED is
coupled to the second power supply ELVSS. The OLED
generates light having luminance corresponding to current
supplied by the pixel circuit 142.

[0050] The pixel circuit 142 is supplied with the data signal
from the data line Dm when the scan signal is supplied to the
scan line Sn. Also, the pixel circuit 142 provides at least one
of the deterioration information of the organic light emitting
diode OLED or the threshold voltage/mobility information of
the driving transistor (i.e., the second transistor M2) when the
control signal is supplied to the control line CLn. To this end,
the pixel circuit 142 includes three transistors M1, M2 and
M3 and a storage capacitor Cst.

[0051] A gate electrode of the first transistor M1 is coupled
to the scan line Sn and a first electrode of the first transistor
M11 is coupled to the data line Dm. Further, a second elec-
trode of the first transistor M1 is coupled to a first terminal of
the storage capacitor Cst. The first transistor M1 is turned on
when the scan signal is supplied to the scan line Sn. Here, the
scan signal is supplied in a period (e.g., a first period) where
the threshold voltage/mobility information is sensed and in a
period (e.g., a third period) where the data signal is supplied
to the storage capacitor Cst.

[0052] A gate electrode of the second transistor M2 is
coupled to the first terminal of the storage capacitor Cstand a
first electrode of the second transistor M2 is coupled to the
second terminal of the storage capacitor Cst and the power
supply line VLn. The second transistor M2 controls the
amount of current that flows from the high-level first power
supply ELVDD to the second power supply ELVSS via the
organic light emitting diode OLED in accordance with the
value of the voltage stored in the storage capacitor Cst. The
OLED generates light corresponding to the amount of current
supplied from the second transistor M2.

[0053] A gateelectrode of the third transistor M3 is coupled
to the control line CLn and a first electrode of the third
transistor M3 is coupled to a second electrode of the second
transistor M2. Also, a second electrode of the third transistor
M3 is coupled to the data line Dm. The third transistor M3 is
turned on when the control signal is supplied to the control
line CLn (i.e., when a low level control signal is applied at its
gate). When the control signal is not supplied, the third tran-
sistor M3 is turned off. Here, the control signal is supplied
during a period (e.g., a second period) in which the deterio-
ration information of the organic light emitting diode OLED
is sensed and a period (e.g., the first period) in which the
threshold voltage/mobility information of the second transis-
tor M2 is sensed.

[0054] FIG. 4 further illustrates the switching unit 170, the
sensing unit 180, and the control block 190 shown in FIG. 2.
For convenience of description, FIG. 4 shows a connection
configuration of the switching unit 170, the sensing unit 180,



US 2009/0309818 Al

and the control block 190 with the m? data line Dm and one
of the pixels 140 coupled to the m™ data line Dm.

[0055] Referring to FIG. 4, three switching devices SW1,
SW2 and SW3 are provided in each channel of the switching
unit 170. Further, each channel of the sensing unit 180
includes a sensing circuit 181 and an analog-digital converter
(hereinafter, referred to as “ADC”) 182. In this and other
embodiments, each ADC may be shared by a plurality of
channels or a single ADC may be shared by all of the chan-
nels. Also, the control block 190 includes a memory 191 and
a controller 192. The number of bits of sensed data generated
by ADC may be 8 in one embodiment.

[0056] The first switching device SW1 is positioned
between the data driver 120 and the data line Dm. The first
switching device SW1 is turned on when the data signal is
supplied from the data driver 120. In other words, the first
switching device SW1 maintains the turn-on state at least
during a period (e.g., the third period) in which the data signal
is provided to the pixel 140 (or while the organic light emit-
ting display displays an image). The sensing circuit 181
includes a current sink 185 and a current source 186 as shown
in FIG. 5.

[0057] The current sink 185 sinks a first current from the
pixel 140 when the high-level first power supply ELVDD is
supplied to the power supply line VLn and supplies a corre-
sponding voltage generated in the data line Dm to the ADC
182 when the first current is sunk. Here, the first current is
sunk via the second transistor M2 included in the pixel 140.
Therefore, the voltage (i.e., a first voltage) of the data line Dm
generated by the current sink 185 has the threshold voltage/
mobility information of the second transistor M2. The first
voltage may have a value of between 5V and 8V, for example.
The current value of the first current may be set variously to
apply a reference voltage (e.g., a predetermined voltage)
withina defined time (e.g., 4 p1s). For example, the first current
may be set to the value of a current (e.g., 1 pA) to be flowed
to the OLED when the pixel 140 is light-emitted at maximum
luminance.

[0058] The current source 186 supplies a second current to
the pixel 140 when the low-level first power supply ELVDD
is supplied to the power supply line VLn and supplies a
second voltage generated across the OLED to the ADC 182
when the second current is supplied. The second voltage may
be between 8V and 10V, for example. Here, since the second
current is supplied via the OLED, the second voltage has the
deterioration information of the OLED.

[0059] In more detail, as the OLED is deteriorated, the
resistance value of the OLED is changed (e.g., increased).
Therefore, the voltage value of the second voltage is changed
corresponding to the deterioration of the OLED so that the
deterioration information of the OLED can be extracted. In
the described embodiment, the current value of the second
current is experimentally determined to be able to apply a
predetermined voltage prior to the deterioration. For
example, in one exemplary embodiment, the second current
may be set to have the same current value as the first current.
[0060] The ADC 182 converts the first voltage supplied
from the sensing circuit 181 to a first digital value and con-
verts the second voltage to a second digital value.

[0061] Thememory 191 of the control block 190 stores the
first digital value and the second digital value supplied from
the ADC 182. In practice, the memory 191 stores the thresh-
old voltage/mobility information of the second transistor M2
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and the deterioration information of the OLED of each of the
pixels 140 included in the display unit 130.

[0062] The controller 192 transfers the first digital value
and the second digital value stored in the memory 191 to the
timing controller 150. Here, the controller 192 transfers to the
timing controller 150 the first digital value and the second
digital value extracted from the pixel 140 that will receive the
second data Data2 corresponding to the first data Datal input
to the timing controller 150.

[0063] The timing controller 150 is supplied with the first
data Datal from the outside and the first digital value and the
second digital value from the controller 192. The timing
controller 150 supplied with the first digital value and the
second digital value changes the bit value of the first data
Datal to the second data Data2 so that the image with uniform
luminance can be displayed. In other words, in one embodi-
ment, the timing controller 150 converts the first data Datal to
the second data Data2 using the first and second digital values
such that the first data Datal having the same value will result
in substantially the same luminance in each of the same color
pixels 140 regardless of the variation in the threshold voltage/
mobility and over time regardless of the OLED deterioration.
[0064] For example, in one embodiment, the timing con-
troller 150 decreases the bit value of the first data Datal as the
OLED is deteriorated based on the second digital value to
generate the second data Data2. Then, the second data Data2
is generated reflecting the deterioration information of the
OLED and thus, the generation of light with low luminance
resulting from the OLED deterioration is prevented. Also, the
timing controller 150 generates the second data Data2 to
compensate for the threshold voltage/mobility of the second
transistor M2 based on the first digital value so that the image
with substantially uniform luminance can be displayed
regardless of the threshold voltage/mobility of the second
transistor M2.

[0065] The data driver 120 generates the data signal using
the second data Data2 and supplies the generated data signal
to the pixel 140.

[0066] FIG. 6is a view showing the data driver 120 accord-
ing to one exeniplary embodiment.

[0067] Referring to FIG. 6, the data driver 120 includes a
shift register unit 121, a sampling latch unit 122, a holding
latch unit 123, a signal generator 124, and a buffer unit 125.
[0068] 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 then shifts the
source start pulse SSP per one period of the source shift clock
SSC to sequentially generate m sampling signals. To this end,
the shift register unit 121 includes m shift registers 1211 to
121m.

[0069] Thesampling latch unit 122 sequentially stores sec-
ond data Data2 in response to the sampling signals sequen-
tially supplied from the shift register unit 121. To this end, the
sampling latch unit 122 includes m sampling latches 1221 to
121m in order to store m second data Data2.

[0070] The holding latch unit 123 receives a source output
enable signal SOE from the timing controller 150. The hold-
ing latch unit 123 then receives and stores second data Data2
from the sampling latch unit 122. Further, the holding latch
unit 123 supplies the second data Data2 stored therein to the
signal generator 124. To this end, the holding latch unit 123
includes m holding latches 1231 to 123m.

[0071] The signal generator 124 receives the second data
Data2 from the holding latch unit 123 and generates m data
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signals corresponding to the received second data Data2. To
this end, the signal generator 124 includes m digital-analog
converters (hereinafter, referred to as “DAC”) 1241 to 124m.
That is, the signal generator 124 generates the m data signals
using the DACs 1241 to 124m each positioned at a corre-
sponding channel and supplies the generated data signals to
the buffer unit 125.

[0072] The buffer unit 125 supplies the m data signals sup-
plied from the signal generator 124 to each of m data lines D1
to Dm. To this end, the buffer unit 125 includes m buffers
1251 to 125m.

[0073] FIGS. 7A to 7C are views showing driving wave-
forms supplied to a pixel and a switching unit.

[0074] FIG. 7A shows a waveform diagram during the first
period for sensing threshold voltage/mobility of the second
transistor M2 included in the pixels 140. The scan driver 110
sequentially supplies the scan signals to the scan line S1to Sn
during a sensing period of the threshold voltage/mobility of
the second transistor M2 included in the pixels 140. For
example, the scan signals may have a high voltage of +14V
and a low voltage of -2V in one embodiment. Also, when the
scan signal is supplied to k™ (k is a natural number) scan line
Sk, the scan driver 110 supplies a control signal to a k™
control line CLk. For example, the control signals may have
a high voltage of +14V and a low voltage of -2V in one
embodiment.

[0075] The power supply line driver 160 supplies the volt-
age of the high-level first power supply ELVDD to the power
supply lines VL1 to VL. Here, the voltage value (e.g., 12V) of
the high-level first power supply ELVDD is set to a value
higher than the voltage value (e.g., OV) of the second power
supply ELVSS so that current may flow in the second tran-
sistor M2. Meanwhile, the third switching device SW3 main-
tains a turn-on state during the sensing period of the threshold
voltage/mobility of the second transistor M2.

[0076] An operation process will be described in detail with
reference to FIGS. 7A and 8A. First, when the scan signal is
supplied to the scan line Sn, the first transistor M1 is turned
on. When the first transistor M1 is turned on, the gate elec-
trode of the second transistor M2 and the data line Dm are
electrically coupled. And, the third transistor M3 is turned on
by the control signal supplied to the control line CLn in
synchronization with the scan signal.

[0077] At this time, the current sink 185 sinks the first
current (shown in FIG. 8A) from the first power supply
ELVDD via the second transistor M2, the third transistor M3,
and the third switching device SW3. When the first current is
sunk in the first sink unit 185, the first voltage is applied to the
current sink 185. Here, since the first current is sunk via the
second transistor M2, information on the threshold voltage/
mobility of the second transistor M2 is included in the first
voltage. For exaniple, in one embodiment, the voltage applied
to the gate electrode of the second transistor M2 is used as the
first voltage.

[0078] The first voltage applied to the current sink 185 is
converted to a first digital value in the ADC 182 to be supplied
to the memory 191. Accordingly, the first digital value is
stored in the memory 191. Through such a process, the first
digital value including the information on the threshold volt-
age/mobility of the second transistor M2 included in each of
the pixels 140 is stored in the memory 191.

[0079] In the described embodiment of the present inven-
tion, a process for sensing the threshold voltage/mobility of
the second transistor M2 may be performed more than once
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before the organic light emitting display is used. For example,
before the organic light emitting display is shipped, it is
possible to sense the threshold voltage/mobility of the second
transistor M2 to store it in the memory 191. Also, the process
for sensing the threshold voltage/mobility of the second tran-
sistor M2 may be performed at the time ofuser’s designation.
[0080] FIG. 7B shows a waveform diagram during the sec-
ond period for sensing deterioration information of the
organic light emitting diode included in each of the pixels.
[0081] The scan driver 110 sequentially supplies the con-
trol signals to the control lines CL1 to CLn during a sensing
period of the deterioration information of the organic light
emitting diode OLED included in each of the pixels 140. The
second switching device SW2 maintains a turn-on state dur-
ing the sensing period of the deterioration information of the
organic light emitting diode OLED. Also, the power supply
line driver 160 supplies the low-level first power ELVDD to
the power supply lines VL1 to VLn during the sensing period
of the deterioration information of the organic light emitting
diode OLED. Here, the low-level first power ELVDD is set to
a voltage capable of turning off the second transistor M2. For
example, the low level first power ELVDD may be set to the
same voltage as the second power ELVSS.

[0082] An operation process will be described in detail with
reference to FIGS. 7B and 8B. First, when the control signal
is supplied to the control line CLn, the third transistor M3 is
turned on. When the third transistor M3 is turned on, the
organic light emitting diode OLED and the data line Dm are
electrically coupled to each other.

[0083] Inthis case, the second current supplied by the cur-
rent source 186 is supplied to the organic light emitting diode
OLED via the second switching device SW2 and the third
transistor M3. At this time, when the second current is sup-
plied, the current source 186 senses the second voltage
applied to the organic light emitting diode OLED and sup-
plies the sensed second voltage to the ADC 182.

[0084] The ADC 182 converts the second voltage supplied
from the current source 186 to a second digital value to supply
it to the memory 191. Accordingly, the second digital value is
stored in the memory 191. Through such a process, the second
digital value including deterioration information of the
organic light emitting diode OLED included in each of the
pixels 140 is stored in the memory 191.

[0085] In the described embodiment of the present inven-
tion, the process for sensing the organic light emitting diode
OLED may be performed at a time predefined by a designer.
For example, the deterioration information of the organic
light emitting diode OLED may be sensed whenever power is
supplied to the organic light emitting display.

[0086] FIG. 7C shows a waveform diagram for the third
period for performing a normal display operation.

[0087] During the normal display operation period, the
scan driver 110 sequentially supplies the scan signals to the
scan lines S1 to Sn, and does not supply the control signals to
the control lines CL1 to CLn. During the normal display
operation period, the power line driver 160 supplies the high-
level first power ELVDD to the power supply lines VL1 to
VLu. Further, during the normal display operation period, the
first switching device SW1 maintains the turn-on state.
[0088] An operation process will be described in detail with
reference to FIGS. 7C and 8C. First, the first data Datal to be
supplied to the pixel 140 coupled to the data line Dm and the
scan line Sn is supplied to the timing controller 150. At this
time, the controller 192 supplies the first digital value and the
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second digital value extracted from the pixel 140 coupled to
the data line Dm and the scan line Sn to the timing controller
150.

[0089] After receiving the first and second digital values,
the timing controller 150 modifies a bit value of the first data
Datal to generate the second data Data2. Here, the second
data Data2 is set so that the deterioration of the organic light
emitting diode OLED and the threshold voltage/mobility of
the second transistor M2 may be compensated for.

[0090] For example, when the first data of “00001110” is
input, the timing controller 150 can generate the second data
Data2 of*“000011110” so that the deterioration of the organic
light emitting diode OLED may be compensated for. In this
case, since the data signal for displaying the image of a high
luminance is generated corresponding to the second data
Data2, the deterioration of the organic light emitting diode
OLED may be compensated for. Likewise, the timing con-
troller 150 controls the bit value of the second data Data2 so
that the deviation in the threshold voltage/mobility of the
second transistor may be compensated for.

[0091] Thesecond data Data2 generated by the timing con-
troller 150 is supplied to the DAC 124m via the sampling latch
122m and the hold latch 123s. In this case, the DAC 124m
generates the data signal using the second data Data2 and
supplies the generated data signal to the data line Dm via the
buffer 125m.

[0092] Here, since the scan signal is supplied to the scan
line Sn so that the first transistor M1 is turned on, the data
signal supplied to the data line Dm is supplied to the gate
electrode of the second transistor M2. At this time, the storage
capacitor Cst is charged with the voltage corresponding to the
data signal.

[0093] Thereafter, the supply of the scan signal is stopped
so that the first transistor M1 is turned off. At this time, the
second transistor M2 supplies the current corresponding to
the voltage charged in the storage capacitor Cst to the organic
light emitting diode OLED. In this case, the organic light
emitting diode OLED generates light with a luminance cor-
responding to the amount of current supplied thereto.

[0094] Here, the current supplied to the organic light emit-
ting diode OLED is set so that the deterioration of the organic
light emitting diode OLED and the threshold voltage/mobil-
ity of the second transistor M2 may be compensated for.
Therefore, it is possible to uniformly display the image with
a desired luminance. In other words, in one embodiment, the
same color OLED would generate substantially the same
luminance corresponding to the same data Datal regardless
of the threshold voltage/mobility of the second transistor M2
and the deterioration status of the OLED.

[0095] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the present invention is not limited to the
disclosed embodiments, but, on the contrary, is intended to
cover various modification and equivalent arrangements
included within the spirit and scope of the appended claims,
and equivalents thereof.

What is claimed is:

1. An organic light emitting display comprising:

a plurality of scan lines for applying scan signals;

a plurality of control lines for applying control signals;

a plurality of data lines for applying data signals, the data
lines crossing the scan lines and the control lines;
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a plurality of pixels for displaying an image, the pixels
coupled to the scan lines, the control lines and the data
lines;

a plurality of power supply lines coupled to the pixels;

a data driver for supplying the data signals of the image to
the plurality of data lines;

a power supply driver for swinging a voltage at the power
supply lines between a first level and a second level,

a sensing unit comprising a current sink configured to sink
a first current from the pixels and a current source con-
figured to supply a second current to the pixels; and

a switching unit for selectively electrically coupling the
plurality of pixels to at least one of the data driver, the
current source or the current sink.

2. The organic light emitting display of claim 1, wherein

each of the pixels comprises:

a driving transistor and an organic light emitting diode
coupled in series between a corresponding one of the
power supply lines and a power source, the organic light
emitting diode having an anode coupled to the driving
transistor and a cathode coupled to the second power
source;

adata switch between a corresponding one of the data lines
and a control electrode of the driving transistor, the data
switch having a control electrode coupled to a corre-
sponding one of the scan lines;

a capacitor coupled between the first power source and the
control electrode of the driving transistor for storing a
corresponding one of the data signals; and

a control switch between the corresponding one of the data
lines and the anode of the organic light emitting diode,
the control switch having a control electrode coupled to
a corresponding one of the control lines.

3. The organic light emitting display of claim 2, wherein

the switching unit comprises:

a first switch between the corresponding one of the data
lines and the data driver, the first switch being adapted to
turn on when the data driver supplies the corresponding
one of the data signals to the corresponding one of the
data lines;

a second switch between the corresponding one of the data
lines and the current source, the second switch being
adapted to turn on when the current source supplies the
first current to the corresponding one of the data lines;
and

a third switch between the corresponding one of the data
lines and the current sink, the third switch being adapted
to turn on when the current sink receives the second
current from the corresponding one of the data lines.

4. The organic light emitting display of claim 1, wherein
the current sink is adapted to detect a first voltage correspond-
ing to the first current, and the current source is adapted to
detect a second voltage corresponding to the second current.

5. The organic light emitting display of claim 4, further
comprising a memory for storing the first voltage and the
second voltage.

6. The organic light emitting display of claim 4, further
comprising a timing controller adapted to receive external
data signals, wherein the timing controller is configured to
convert the external data signals to the data signals in accor-
dance with the first voltage and the second voltage.

7. The organic light emitting display of claim 4, wherein
the first voltage corresponds to threshold voltage/mobility
information of the driving transistor.
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8. The organic light emitting display of claim 4, wherein
the second voltage corresponds to deterioration information
of the organic light emitting diode.

9. The organic light emitting display of claim 4, wherein
the sensing unit further comprises an analog-to-digital con-
verter for converting the first voltage and the second voltage
to digital data prior to storing them in the memory.

10. The organic light emitting display of claim 1. wherein
the voltage applied to the power supply lines while the first
current flows has a level higher than that of a voltage applied
to the power supply lines while the second current flows.

11. A method of adjusting luminance of an image displayed
on an organic light emitting display comprising a plurality of
pixels coupled to a plurality of data lines, each of the pixels
comprising a driving transistor and an organic light emitting
diode, the method comprising:

sensing a first voltage while a first current flows through the

driving transistor of a pixel among the plurality of pixels
to acurrent sink via a corresponding one of the data lines
while a first voltage is being supplied to a corresponding
one of the pixels;

sensing a second voltage while a second current flows from

a current source through the organic light emitting diode
of the pixel via the corresponding one of the data lines
while a second voltage that is lower than the first voltage
is being supplied to the corresponding one of the pixels;
and

converting external data to a data signal to be applied to the

pixel in accordance with the first voltage and the second
voltage.

12. The method according to claim 11, further comprising
converting the first voltage and the second voltage to digital
data and storing the digital data in a memory.
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13. The method according to claim 11, wherein the organic
light emitting display further comprises a switching unit
coupled to the data lines, the switching unit comprising a
plurality of switches for selectively electrically coupling the
data lines to at least one of a sensing unit for sensing the first
and second voltages or a data driver for supplying the data
signal to the pixel.

14. An organic light emitting display comprising:

aplurality of pixels coupled to a plurality of data lines, each
of the pixels comprising a driving transistor and an
organic light emitting diode;

a current sink for sensing a first voltage corresponding to a
first current that flows through the driving transistor of a
pixel among the plurality of pixels to the current sink via
a corresponding one of the data lines;

a current source for sensing a second voltage correspond-
ing to a second current that flows from the current source
through the organic light emitting diode of the pixel via
the corresponding one of the data lines;

a timing controller for adjusting a data signal to be applied
to the pixel in accordance with the first voltage and the
second voltage; and

a power supply line driver for supplying power to the
pixels, wherein the power supplied while the first volt-
age is being sensed has a higher voltage than that of the
power supplied while the second voltage is being
sensed.

15. The organic light emitting display of claim 14, further
comprising a data driver for supplying the adjusted data sig-
nal to a data line corresponding to the pixel among the plu-
rality of data lines.
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