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ORGANIC LIGHT EMITTING DISPLAY AND
DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2007-0075560, filed on
Jul. 27, 2007, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The field relates to an organic light emitting display
and a driving method thereof, and more particularly to an
organic light emitting display and a driving method thereof,
which display images of uniform luminance regardless of a
temperature and a resistance change of an organic light emit-
ting diode.

[0004] 2. Description of Related Technology

[0005] Various flat plate displays with reduced weight and
volume when compared to cathode ray tubes (CRT) have
been developed. Flat panel displays may, for example, take
the form of a liquid crystal displays (LCD), a field emission
displays (FED), a plasma display panels (PDP), and an
organic light emitting displays.

[0006] An organic light emitting displays make use of
organic light emitting diodes that emit light by re-combina-
tion of electrons and holes. The organic light emitting display
has advantages of high response speed and small power con-
sumption.

[0007] FIG. 1 is a view showing a pixel of a conventional
organic light emitting display.

[0008] With reference to FIG. 1, the pixel 4 of a conven-
tional organic light emitting display includes an organic light
emitting diode OLED and a pixel circuit 2. The pixel circuit 2
is coupled to a data line Dm and a scan line Sn, and controls
the organic light emitting diode OLED.

[0009] An anode electrode of the organic light emitting
diode OLED is coupled to a pixel circuit 2, and a cathode
electrode thereof is coupled to a second power source ELVSS.
The organic light emitting diode OLED generates light of a
luminance corresponding to an electric current from the pixel
circuit 2.

[0010] When a scan signal is supplied to the scan line Sn,
the pixel circuit 2 controls an amount of an electric current
provided to the organic light emitting diode OLED corre-
sponding to a data signal provided to the data line Dm. So as
to do this, the pixel circuit 2 includes a second transistor M2,
a first transistor M1, and a storage capacitor Cst. The second
transistor M2 is coupled between a first power source ELVDD
and the organic light emitting diode OLED. The first transis-
tor M1 is coupled between the data line Dm and the scan line
Sn. The storage capacitor Cst is coupled between a gate
electrode and a first electrode of the second transistor M2.
[0011] A gate electrode of the first transistor M1 is coupled
to the scan line Sn, and a first electrode thereof is coupled to
the data line Dm. A second electrode of the first transistor M1
is coupled with one terminal of the storage capacitor Cst.
Here, the first electrode is a source electrode or a drain elec-
trode, and the second electrode is the electrode different from
the first electrode. For example, when the first electrode is the
source electrode, the second electrode is the drain electrode.
When a scan signal is supplied to the first transistor M1
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coupled with the scan line Sn and the data line Dm, it is
turned-on to provide a data signal from the data line Dm to the
storage capacitor Cst. As a result, the storage capacitor Cst is
charged with a voltage corresponding to the data signal.
[0012] The gate electrode of the second transistor M2 is
coupled to one terminal of the storage capacitor Cst, and a first
electrode thereof is coupled to another terminal of the storage
capacitor Cst and a first power source ELVDD. Further, a
second electrode of the second transistor M2 is coupled with
an anode electrode of the organic light emitting diode OLED.
The second transistor M2 controls the amount of electric
current flowing from the first power source ELVDD to the
second power source ELVSS through the organic light emit-
ting according to the voltage charged in the storage capacitor
Cst. The organic light emitting diode OLED emits light cor-
responding to the electric current supplied from the second
transistor M2.

[0013] In practice, the pixel 4 of the conventional organic
light emitting display displays images of desired luminance
by repeating the aforementioned procedure. On the other
hand, during a digital drive in which the second transistor M2
functions as a switch, the voltage of the first power source
ELVDD and the voltage of the second power source ELVSS
are supplied to the organic light emitting diode OLED.
Accordingly, the organic light emitting diode OLED emits
light with a voltage regulation drive. In the digital drive
method, an electric current is sensitively changed due to a
temperature and a resistance increase according to a degra-
dation of the organic light emitting diode OLED. This causes
a problem, which results in images of undesired luminance.
[0014] Indetail, the current flowing from the pixel circuit 2
to the organic light emitting diode OLED changes according
to a variation of temperature. In this case, there arises a
problem that luminance of displayed image is changed
according to the variation of the temperature. Further, as time
goes by, the organic light emitting diode OLED is degraded.
When the organic light emitting diode OLED is degraded,
resistance of the organic light emitting diode OLED is
increased. Accordingly, the electric current flowing to the
organic light emitting diode OLED is reduced corresponding
to the same voltage. This causes the luminance of images to
be reduced.

SUMMARY OF CERTAIN INVENTIVE
ASEPECTS

[0015] One aspect is an organic light emitting display,
including a scan driver configured to sequentially supply a
scan signal to scan lines during each scan period of a plurality
of'sub frames of one frame, a data driver configured to supply
a data signal to data lines when the scan signal is supplied, a
pixel portion, including pixels configured to receive a first
power source supplied through a power source line and a
second power source, and a test pixel included in the pixel
portion. The test pixel is configured to receive the second
power source and a third power source from a power source
block, and the power source block is configured to control the
voltage value of the third power source according to a current
supplied to the test pixel and to generate and supply the first
power source to the pixels, where the first power source has
substantially the same voltage value as that of the third power
source.

[0016] Another aspect is a method of driving an organic
light emitting display which includes a pixel portion disposed
near intersections of scan lines and data lines and including
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pixels coupled between a first power source and a second
power source, where a frame is divided in a plurality of sub
frames. The method includes supplying a voltage of a third
power source to a test pixel of the pixel portion, extracting a
voltage corresponding to an electric current flowing through
the test pixel using a sensing resistor, adjusting the voltage of
the third power source so that the extracted voltage is sub-
stantially the same as a reference voltage, and adjusting a
voltage of the first power source to be substantially the same
as that of the third power source.

[0017] Another aspect is an organic light emitting display,
including a pixel portion having a plurality of pixels config-
ured to receive a first power source, and a power source block,
configured to generate the first power source by adjusting a
voltage applied to a test pixel of the plurality of pixels until a
desired current is supplied to the test pixel, and adjusting the
first power source until the first power source has a voltage
value substantially equal to the adjusted voltage applied to the
test pixel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and/or other embodiments and features will
become apparent and more readily appreciated from the fol-
lowing description of the certain exemplary embodiments,
taken in conjunction with the accompanying drawings of
which:

[0019] FIG.1is aview showing a pixel of a general organic
light emitting display;

[0020] FIG. 2 is a view showing an organic light emitting
display according to one embodiment;

[0021] FIG. 3 is a view showing one frame of the organic
light emitting display according to an embodiment;

[0022] FIG. 4 is a view showing a coupling structure of the
power source block and the pixel shown in FIG. 2; and
[0023] FIG. 5is a view showing an electric current flowing
through a sensing resistor shown in FIG. 2.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0024] Hereinafter, certain exemplary embodiments will be
described with reference to the accompanying drawings.
When a first element is described as being coupled to a second
element, the first element may be not only directly coupled to
the second element but may be indirectly coupled to the
second element via a third element. Further, elements that are
not essential to the complete understanding of the invention
may be omitted for clarity. Also, like reference numerals
generally refer to like elements throughout.

[0025] Hereinafter, an exemplary embodiment will be
described with reference to FIG. 2 to FIG. 5.

[0026] FIG. 2 is a view showing an organic light emitting
display according to an embodiment.

[0027] With reference to FIG. 2, the organic light emitting
display includes a pixel portion 30 having pixels 40, a scan
driver 10, a data driver 20, a timing controller 50, and a power
source block 110. The pixels 40 are coupled to scan lines S1
through Sn and data lines D1 through Dm. The scan driver 10
drives the scan lines S1 through Sn. The data driver 20 drives
the data lines D1 through Dm. The timing controller 50 con-
trols the scan driver 10 and the data driver 20. The power
source block 110 is coupled to a test pixel 41 of pixels 40 in
the pixel portion 30. The power source block 100 generates a
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first power source ELVDD in order to compensate for a tem-
perature and a degradation of an organic light emitting diode.
[0028] The timing controller 50 generates a data driving
signal DCS and a scan driving signal SCS corresponding to
synchronizing signals supplied from another circuit. The data
driving signal DCS generated from the timing controller 50 is
provided to the data driver 20, and the scan driving signal SCS
is provided to the scan driver 10. Further, the timing controller
50 provides a data signal Data to the data driver 20.

[0029] The scan driver 10 sequentially supplies a scan sig-
nal to the scan lines S1 through Sn. Referring to FIG. 3, the
scan driver 10 sequentially supplies a scan signal to scan lines
S1 to Sn during every scan period of sub frames in one frame
1F. When the scan signal is sequentially supplied to the scan
lines S1 through Sn, the pixels 40 are sequentially selected by
scan lines, and the selected pixels 40 receive a data signal
from the data lines D1 to Dm.

[0030] The data driver 20 supplies a data signal to data lines
D1 to Dm each time the scan signal is supplied during a scan
period of a sub frame. Accordingly, the data signal is supplied
to the pixels 40 selected by the scan signal. Meanwhile, the
data driver 20 supplies a first data signal and a second data
signal as the data signal. Here, the pixels 40 emit if they
receive the first data signal and do not emit if they receive the
second data signal. Accordingly, when the pixels have
received the first data signal during an emission period of a
sub frame, they display images by emitting light during a
portion of the sub frame period.

[0031] The pixel portion 30 provides a first power source
ELVDD1 from the power source block 110 to the pixels 40
through a power line VL. In addition, the pixel portion 30
provides a second power source ELVSS from an exterior to
the pixels 40. After the pixels 40 receive the power of the first
power source ELVDD and the power of the second power
source ELVSS, when the scan signal is supplied, they receive
a data signal, and emit light corresponding to the data signal.
Here, a voltage of the first power source ELVDD is greater
than that of the second power source ELVSS.

[0032] Meanwhile, the pixel portion 30 includes a test pixel
41, which is not coupled with the power line VL. The test
pixel 41 is directly coupled to the power source block 110,
and receives a third power source ELVDD2 from the power
source block 110. The power source block 110 adjusts the
voltage value of the third power source ELVDD2 so that a
constant current is supplied to an organic light emitting diode
included in the test pixel 41 regardless of a temperature and a
degradation of the organic light emitting diode. Further, the
power source block 100 sets a voltage value of the first power
source ELVDDI1 and the adjusted voltage value of the third
power source ELVDD2 to have the same value, and supplies
the first power source ELVDDI to the pixel portion 30.
[0033] To do this, the power source block 100 includes a
sensing resistor Rs, a first amplifier 70, a first power source
unit 80, and a comparator 90, and a second power source unit
100.

[0034] A voltage corresponding to an electric current flow-
ing through the specific pixel 41 is applied to the sensing
resistor Rs corresponding to the third power source ELVDD?2.
[0035] The first amplifier 60 amplifies, buffers, and pro-
vides the voltage applied to the sensing resistor Rs, to the
second amplifier 70. Namely, the first amplifier 60 detects a
current flowing through the sensing resistor Rs.

[0036] The second amplifier 70 is a peak to peak hold
amplifier. The second amplifier 70 converts a voltage sup-
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plied from the first amplifier 60 into a DC voltage, and pro-
vides the DC voltage to the first power source unit 80 during
a predetermined time period.

[0037] The first power source unit 80 controls a voltage
value of the third power source ELVDD?2 so that the voltage
supplied from the second amplifier 70 becomes substantially
identical with an internal reference voltage. Here, the internal
reference voltage is an ideal voltage value applied to the
sensing resistor Rs when a desired electric current to the
specific pixel 41. Accordingly, when the voltage value of the
third power source ELVDD?2 is adjusted so that the voltage
supplied from the second amplifier 70 is substantially identi-
cal with the reference voltage, the desired current is being
delivered to pixel 41.

[0038] The third power source ELVDD?2 generated by the
first power source unit 80 is provide to the comparator 90. The
comparator 90 compares the voltage value of the third power
source ELVDD2 with the voltage value of the first power
source ELVDDI, and provides a comparison result to the
second power source unit 100. Accordingly, the second power
source unit 100 adjusts the voltage value of the first power
source ELVDDI1 to be substantially identical with that of the
third power source ELVDD?2, and provides the adjusted first
power source ELVDD1 to the pixel portion 30.

[0039] FIG. 4 is a view showing a coupling structure of the
power source block and the pixel shown in FIG. 2.

[0040] The following is a description of the organic light
emitting display referring to FIG. 4. First, when a scan signal
is supplied to an n-th scan line Sn, a data signal is provide to
a data line Dm. The data driver 20 controls the data signal so
that the pixel 41 may emit light during at least one sub frame
of one frame period. For example, when black images are
expressed on an entire screen during one frame period, the
data signal is supplied to the pixel 41 to express luminance of
one gradation. In this case, although the luminance of one
gradation is expressed on the specific pixel 41, it does not
have a significant affect on image quality.

[0041] When the first data signal is supplied to the data line
Dm, a second transistor M2 is turned-on. In this case, current
flows to the organic light emitting diode OLED from the third
power source ELVDD2 from the first power source unit 80 to
the pixel 41. At this time, a voltage corresponding to the
current is applied to the sensing resistor Rs.

[0042] The first amplifier 60 amplifies and transfers a volt-
age sensed at the sensing resistor Rs to the second amplifier
70. The second amplifier 70 converts the voltage supplied
from the first amplifier 60 into a DC voltage, and provides the
DC voltage to the first power source unit 80. Further, the
second amplifier 70 maintains the DC voltage until a next
voltage is supplied thereto from the first amplifier 60.

[0043] As shown in FIG. 5, a current flows through the
sensing resistor Rs at least once during one frame period.
When the current flows through the sensing resistor Rs at least
once, the second amplifier 70 converts a voltage supplied
through the sensing resistor Rs and the first amplifier 60 into
a DC voltage, and supplies the DC voltage to the first power
source unit 80 during a until a next voltage is supplied thereto.

[0044] The first power source unit 80 compares a voltage
supplied from the second amplifier 70 with a reference volt-
age, and controls the third power source ELVDD?2 so that the
supplied voltage is substantially identical with (or similar to)
the reference voltage. Next, the third power source ELVDD2
is provided to the comparator 80.
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[0045] The comparator 90 compares the voltage value of
the first power source ELVDDI1 and a voltage value of the
third power source ELVDD2, and provides a comparison
result to the second power source unit 100. The second power
source unit 100 adjusts the voltage value of the first power
source ELVDDI1 according to the comparison result of the
comparator 90 so that the voltage value of the first power
source ELVDDI1 and the voltage value of the third power
source ELVDD2 are substantially identical with each other.
The second power source unit 100 provides the adjusted
voltage value of the first power source ELVDDI1 to the pixels
through the power line VL. Accordingly, the pixels 40 may
display images of desired luminance regardless of a tempera-
ture and a resistance increase of an organic light emitting
diode.

[0046] The power source block 110 adjusts the voltage
value of the third power source ELVDD?2 so that an electric
current flowing through the pixel 41 becomes a desired value,
and sets the voltage value of the first power source ELVDD1
to have the same value as that of the third power source
ELVDD2. Accordingly, a desired current can flow through the
pixels 40 included in the pixel portion 30 corresponding to a
data signal regardless of a temperature and a resistance
increase in an organic light emitting diode. This causes
images of desired luminance to be displayed. Furthermore,
since a specific pixel included in the pixel portion is used
without additional pixels, a separate dead space does not
occur. In addition, since a desired electric current flows
through each of the pixels 40 using the specific pixel 41,
desired luminance may be precisely expressed.

[0047] As is seen from the forgoing description, in the
organic light emitting display and a method for driving the
same, a voltage of a third power source is controlled so that a
desired electric current flows through a specific pixel
included in the pixel portion, and a voltage of a first power
source is adjusted to have the same value as that of the third
power source. Accordingly, pixels can display images of uni-
form luminance regardless of a temperature and a resistance
increased in an organic light emitting diode. In addition,
because the display uses the specific pixel included in the
pixel portion, dead spaces and unnecessary emission do not
occur.

[0048] Although exemplary embodiments have been
shown and described, it would be appreciated by those skilled
in the art that changes might be made in these embodiments
without departing from the principles and spirit of the inven-
tion.

What is claimed is:

1. An organic light emitting display, comprising:

a scan driver configured to sequentially supply a scan sig-
nal to scan lines during each scan period of a plurality of
sub frames of one frame;

a data driver configured to supply a data signal to data lines
when the scan signal is supplied;

a pixel portion, including pixels configured to receive a first
power source supplied through a power source line and
a second power source; and

a test pixel included in the pixel portion, the test pixel
configured to receive the second power source and a
third power source from a power source block, wherein

the power source block is configured to control the voltage
value of the third power source according to a current
supplied to the test pixel, and to generate and supply the
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first power source to the pixels, the first power source
having substantially the same voltage value as that of the
third power source.

2. The organic light emitting display as claimed in claim 1,
wherein the power source block includes:

a first power source unit configured to generate the third

power source;

a sensing resistor coupled between the first power source

unit and the test pixel;

a first amplifier configured to amplify a voltage applied to

the sensing resistor; and

a second amplifier configured to convert a voltage applied

to the first amplifier into a direct current voltage and to
supply the direct current voltage to the first power source
unit.

3. The organic light emitting display as claimed in claim 2,
wherein the first power source unit is configured to compare
a voltage from the second amplifier with a reference voltage
when a desired electric current flows to the test pixel, and
adjusts the voltage value of the third power source so that the
voltage supplied from the second amplifier is substantially
identical with the reference voltage.

4. The organic light emitting display as claimed in claim 3,
wherein the power source block further includes:

a second power source unit configured to generate the first

power source; and

acomparator configured to compare the voltage of the third

power source with the voltage of the first power source.

5. The organic light emitting display as claimed in claim 4,
wherein the second power source unit is configured to adjust
the voltage of the first power source so that the first power
source and the third power source are substantially equal.

6. The organic light emitting display as claimed in claim 2,
wherein the second amplifier comprises a peak to peak hold
amplifier.

7. The organic light emitting display as claimed in claim 1,
wherein the data driver supplies one of a first data signal and
a second data signal to the data lines during a time that the
scan signal is applied to the scan lines, the first data signals
causing the pixels to emit light and the second data signals
causing the pixels to not emit light.

8. The organic light emitting display as claimed in claim 7,
wherein the data driver supplies the first data signal to the test
pixel during at least one sub frame period of the one frame
period.

9. A method of driving an organic light emitting display
which comprises a pixel portion disposed near intersections
of scan lines and data lines and including pixels coupled
between a first power source and a second power source,
wherein a frame is divided in a plurality of sub frames, the
method comprising:

supplying a voltage of a third power source to a test pixel of

the pixel portion;
extracting a voltage corresponding to an electric current
flowing through the test pixel using a sensing resistor;

adjusting the voltage of the third power source so that the
extracted voltage is substantially the same as a reference
voltage; and

adjusting a voltage of the first power source to be substan-

tially the same as that of the third power source.
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10. The method as claimed in claim 9, wherein the pixels
having received the first power source emit light while con-
ducting an electric current from the first power source to the
second power source through an organic light emitting diode.

11. The method as claimed in claim 9, further comprising:

amplifying the voltage at the sensing resistor;

converting the amplified voltage into a direct current volt-

age; and

maintaining the direct current voltage while the voltage at

the sensing resistor changes.

12. The method as claimed in claim 9, wherein a first data
signal applied to the pixels causes the pixels to emit light and
a second data signal applied to the pixels causes the pixels to
not emit light, and the first data signal is supplied to the test
pixel during at least one of a plurality of sub frame periods
within one frame period.

13. An organic light emitting display, comprising:

a pixel portion, comprising a plurality of pixels configured

to receive a first power source; and

a power source block, configured to generate the first

power source by adjusting a voltage applied to a test
pixel of the plurality of pixels until a desired current is
supplied to the test pixel, and adjusting the first power
source until the first power source has a voltage value
substantially equal to the adjusted voltage applied to the
test pixel.

14. The organic light emitting display as claimed in claim
13, wherein the power source block comprises a sensing
resistor, and the desired current is sensed by the sensing
resistor.

15. The organic light emitting display as claimed in claim
14, wherein the sensing resistor is configured to generate a
sense voltage based on the current applied to the test pixel,
and the first power source is adjusted based at least in part on
the sense voltage.

16. The organic light emitting display as claimed in claim
15, wherein the power source block comprises a first ampli-
fier configured to buffer the sense voltage, and the first power
source is adjusted based at least in part on the buffered sense
voltage.

17. The organic light emitting display as claimed in claim
16, wherein the power source block comprises a second
amplifier configured to generate an amplified sense voltage,
and the first power source is adjusted based at least in part on
the amplified sense voltage.

18. The organic light emitting display as claimed in claim
17, wherein the power source block comprises a first power
source unit configured to generate the voltage applied to the
test pixel based on the amplified sense voltage.

19. The organic light emitting display as claimed in claim
18, wherein the power source block comprises a comparator
configured to generate a comparison signal based on the
difference between the first power source and the voltage
applied to the test pixel.

20. The organic light emitting display as claimed in claim
19, wherein the power source block comprises a second
power source unit configured to generate the first power
source based on the comparison signal.

* * #* ok %



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A
RAAN
IPCH %S

CPCH¥S

LR
S EREESE

BEG®)

BINRKE REBERAERS 5%

US20090027316A1

US12/220556

KIM DO IK

KIM DO-IK

ZERBHERBARAF.

KIM DO IK

KIM, DO-IK

G09G3/30

patsnap

Fr (N4 2009-01-29

RiEHR 2008-07-25

G09G3/2022 G09G3/3233 G09G3/3291 G09G2330/02 G09G2320/029 G09G2320/043 G09G2300

/0842

1020070075560 2007-07-27 KR

Espacenet USPTO

QF T —HAPNEKERE. BNURKAETREENRGEE |, ZNAK
EMNBREWES , HPATEINWBEUES —EENBREN LK
s, AR, BTNBEATHNERBHERERESIHSE,

50
Timing controller | 2CS:DATA 20
scs | Data driver J /VL
30 —{ELVDD]]
10 S | U B - BTN | ). W
St
co 40
oo |52 | Ny e
can [
arver| & | HO T o H
sn E B . :
! - 2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
ELVDD2
7777777777777 1 ‘O-OV"SW“;'"""’"""
E€CONn ower
Euvont
110
First power

source unit

Second amplifier


https://share-analytics.zhihuiya.com/view/d3cc3a3f-2db2-423d-b7c5-2752a75eab30
https://worldwide.espacenet.com/patent/search/family/039769424/publication/US2009027316A1?q=US2009027316A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220090027316%22.PGNR.&OS=DN/20090027316&RS=DN/20090027316

