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An organic light emitting display is disclosed. The display
includes a pixel unit for displaying a black image during a
non-emission period and for displaying an image based on
data during an emission period in every frame period. The
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rent flowing in a power line during the non-emission period
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threshold, and a power supply which supplies power to the
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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0064434, filed on
Jun. 30, 2011, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The disclosed technology relates to an organic light
emitting display and a method of driving the same, and more
particularly, to an organic light emitting display capable of
detecting whether a short is generated without affecting the
driving of the organic light emitting display and a method of
driving the same.

[0004] 2. Description of the Related Technology

[0005] Recently, various flat panel display (FPD) technolo-
gies having reduced weight and volume as compared to cath-
ode ray tubes (CRT) have been developed. By way of
example, FPDs include liquid crystal displays (LCD), field
emission displays (FED), plasma display panels (PDP), and
organic light emitting displays.

[0006] Organic light emitting displays display images
using organic light emitting diodes (OLED) that generate
light through the re-combination of electrons and holes.
Organic light emitting displays have high response speed and
are driven with low power consumption.

[0007] Ingeneral,an OLED display may be either a passive
matrix type display (PMOLED) or an active matrix type
display (AMOLED) according to a method of driving the
display.

[0008] The AMOLED includes a plurality of gate lines, a
plurality of data lines, a plurality of power source lines, and a
plurality of pixels coupled to the lines arranged in a matrix. In
such an organic light emitting display, power source lines
may be formed to overlap each other or power source lines
and data lines may overlap each other. However, when lines
that overlap are shorted by a manufacturing defect, such as a
particulate, over-current may be generated. Furthermore, in
some cases a single short generates only a small amount of
current, and it is therefore difficult to sense.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0009] One inventive aspect is an organic light emitting
display. The display includes a pixel unit configured to dis-
play a black image during a non-emission period and for
displaying an image according to data signals during an emis-
sion period during every frame period. The display also
includes a DC-DC converter configured to supply a first
power voltage to the pixel unit through a first power source
line and for stopping supply of the first power voltage when a
stop signal is received, and a current sensing unit configured
to measure an amount of current that flows through the first
power source line during the non-emission period and to
supply the stop signal to the DC-DC converter if the amount
of measured current is greater than or equal to a reference
current value.

[0010] Another inventive aspect is a method of driving an
organic light emitting display. The method includes display-
ing a black image in a non-emission period and displaying an
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image based on data during an emission period of each frame
period and measuring an amount of current of a first power
source line for transmitting a first power voltage from a DC-
DC converter to a pixel unit during the non-emission period.
The method also includes supplying a stop signal to the DC-
DC converter if the amount of measured current is greater
than or equal to a reference current value, and stopping supply
of the first power voltage if the DC-DC converter receives the
stop signal.

[0011] Another inventive aspect is an organic light emitting
display. The display includes a pixel unit for displaying a
black image during a non-emission period and for displaying
an image according to data signals during an emission period
during every frame period. The display also includes a power
supply for supplying a first power voltage to the pixel unit
through a first power source line and for stopping supply of
the first power voltage when a stop signal is received, and a
current sensing unit for measuring an amount of current that
flows through the first power source line during the non-
emission period and for supplying the stop signal to the power
supply if the amount of measured current is greater than a
reference current value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, together with the
specification, illustrate exemplary embodiments, and,
together with the description, serve to explain various
aspects, features, and principles.

[0013] FIG. 1 is a block diagram illustrating an organic
light emitting display according to an embodiment.

[0014] FIG. 2 is a timing diagram illustrating the frame
periods of the organic light emitting display according to an
embodiment.

[0015] FIG. 3 is a schematic diagram illustrating a pixel
according to an embodiment.

[0016] FIG. 4 is a timing diagram illustrating the normal
operation of the organic light emitting display according to an
embodiment.

[0017] FIG.5is atiming diagram illustrating the operation
of the organic light emitting display according to an embodi-
ment when a short is generated.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0018] Hereinafter, certain exemplary embodiments are
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 not directly coupled
to the second element but 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 generally refer to like elements throughout.

[0019] Detailed items of the other embodiments are
included in detailed description and drawings. Various advan-
tages and characteristics of the embodiments and a method of
achieving the advantages and characteristics of the embodi-
ments are described more fully with reference to the accom-
panying drawings, in which exemplary embodiments are
shown. The aspects, features, and characteristics may, how-
ever, be embodied in many different forms and should not be
construed as being limited to the embodiments set forth
herein. In the drawings, when a part is coupled to another part,
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the part may be directly coupled to another part and the part
may be electrically coupled to another part with another ele-
ment interposed. In the drawings, a part that is not related to
a feature discussed may be omitted for clarity of description.
The same reference numerals in different drawings generally
represent the same element, and in some instances their
description may be omitted.

[0020] Hereinafter, an organic light emitting display and a
method of driving the same are described with reference to
the embodiments the drawings thereof.

[0021] FIG. 1 is a block diagram illustrating an organic
light emitting display according to an embodiment. F1G. 2 is
a timing diagram illustrating frame periods of the organic
light emitting display according to an embodiment.

[0022] Theorganic light emitting display of FIG. 1 includes
a pixel unit 120, a DC-DC converter 170, and a current sens-
ing unit 180 and may additionally include a scan driver 140,
adata driver 150, an emission control driver 130, and a timing
controller 160. The pixel unit 120 displays an image every
frame period and includes scan lines S1 to Sn, datalines D1 to
Dm, and a plurality of pixels 110 coupled to a first power
voltage ELVDD and a second power voltage ELVSS.

[0023] At this time, the pixels 110 that receive the first
power voltage ELVDD and the second power voltage ELVSS
generate light components corresponding to data signals by
the currents that flow from the first power voltage ELVDD to
the second power voltage ELVSS via organic light emitting
diodes (OLED). In addition, each frame period includes a
non-emission period Pb that displays a black image and an
emission period Pe that displays an image based on image
data. Therefore, the organic light emitting display may be
driven by a simultaneous emission method.

[0024] In the simultaneous emission method, the data sig-
nals for determining the brightness components of the pixels
110 are sequentially input to the pixels 110 in the non-emis-
sion period Pb and the pixels 110 simultaneously emit light
with the brightness components corresponding to the data
signals in the emission period Pe after data are input.

[0025] The scan driver 140 generates scan signals by the
control of the timing controller 160 and supplies the gener-
ated scan signals to the pixels 110 through scan lines S1 to Sn.
The data driver 150 generates the data signals by the control
of the timing controller 160 and supplies the generated data
signals to data lines D1 to Dm. If the scan signals are sequen-
tially supplied to the scan lines S1 to Sn, the pixels 110 are
sequentially selected by lines and the selected pixels 110
receive the data signals received from the datalines D1 to Dm.
In addition, the emission control driver 130 generates emis-
sion control signals by the control of the timing controller 160
and supplies the generated emission control signals to the
pixels 110 through emission control lines E1 to En.

[0026] In FIG. 1, the emission control driver 130 is sepa-
rately illustrated from the scan driver 140. However, the emis-
sion control driver 130 may be integrated with the scan driver
140. The timing controller 160 may control the operations of
the emission control driver 130, the scan driver 140, the data
driver 150, and the DC-DC converter 170.

[0027] FIG. 3 is a schematic view illustrating a pixel
according to an embodiment. In FIG. 3, for convenience sake,
the pixel coupled to the nth scan line Sn and the mth data line
Dm is illustrated.

[0028] Referring to FIG. 3, each pixel 110 includes an
organic light emitting diode OLED and a pixel circuit 200
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coupled to the data line Dm and the scan line Sn to control the
amount of current supplied to the OLED.

[0029] The anode electrode of the OLED is coupled to the
pixel circuit 200 and the cathode electrode of the OLED is
coupled to the second power voltage ELVSS. The OLED
generates light with brightness corresponding to the current
supplied from the pixel circuit 200. The pixel circuit 200
controls the current that flows from the first power voltage
ELVDD to the second power voltage ELVSS via the OLED
according to the data signal supplied to the data line Dm when
a scan signal is supplied to the scan line Sn.

[0030] Therefore, the pixel circuit 200 includes first to third
transistors M1 to M3 and a storage capacitor Cst. The first
transistor M1 as a driving transistor generates the current
corresponding to the voltage applied between the gate elec-
trode and the second electrode to supply the generated current
to the OLED. Therefore, the first electrode of the first tran-
sistor M1 is coupled to the first power voltage ELVDD, the
second electrode of the first transistor M1 is coupled to the
first electrode of the third transistor M3, and the gate elec-
trode of the first transistor M1 is coupled to the first electrode
of the second transistor M2.

[0031] The first electrode of the second transistor M2 is
coupled to the gate electrode of the first transistor M1, the
second electrode of the second transistor M2 is coupled to the
data line Dm, and the gate electrode of the second transistor
M2 is coupled to the scan line Sn. In addition, the second
transistor M2 is turned on when the scan signal is supplied
from the scan line Sn to transmit the data signal supplied from
the data line Dm to the gate electrode of the first transistor M1
and is turned off when the scan signal is not supplied to block
the transmission of the data signal.

[0032] The first electrode of the third transistor M3 is
coupled to the second electrode of the first transistor M1, the
second electrode of the third transistor M3 is coupled to the
anode electrode of the OLED, and the gate electrode of the
third transistor M3 is coupled to the control line En. In addi-
tion, the third transistor M3 is turned on when an emission
control signal is supplied from the emission control line En to
electrically couple the anode electrode of the OLED to the
second electrode of the first transistor M1. Therefore, the
current generated by the first transistor M1 flows to the OLED
in accordance with the voltage charged in the storage capaci-
tor Cst.

[0033] The storage capacitor Cst has one terminal coupled
to the gate electrode of the first transistor M1 and has the other
terminal coupled to the second electrode of the first transistor
M1 to charge the voltage corresponding to the data signal.
The OLED has the anode electrode coupled to the second
electrode of the third transistor M3 and has the cathode elec-
trode coupled to the second power voltage ELVSS to generate
light corresponding to the driving current generated by the
first transistor M1.

[0034] The first power voltage ELVDD as a high potential
power voltage is coupled to the first electrode of the first
transistor M1 and the second power voltage ELVSS as a low
potential power voltage having a lower level voltage than the
first power voltage ELVDD is coupled to the cathode elec-
trode of the OLED. For example, the first power voltage
ELVDD may have a positive voltage and the second power
voltage ELVSS may have a negative voltage.

[0035] In the frame period shown in FIG. 2, during the
non-emission period Pb, the scan signals are supplied to the
pixels 110 to write the data signals to the pixels 110. In the
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non-emission period Pb, the supply of the emission control
signals is blocked. Therefore, the third transistor M3 included
in each of the pixels 110 maintains a turn off state in the
non-emission period Pb to prevent driving current from flow-
ing to the OLED. Therefore, since the OLED does not emit
light in the non-emission period Pb, a black image is dis-
played on the pixel unit 120.

[0036] In the frame period shown in FIG. 2, during the
emission period Pe, the emission control signals are simulta-
neously supplied to the pixels 110. Therefore, the pixels 110
emit light with the brightness corresponding to the voltage of
the storage capacitor Cst so that an image may be displayed
during the emission period Pe.

[0037] The structure of the above-described pixel 110 cor-
responds to an embodiment for realizing the non-emission
period Pb and the emission period Pe in each frame period and
is not limited to the embodiment. Other embodiments may
alternatively be used.

[0038] The DC-DC converter 170 receives an input power
voltage Vin from the outside and converts the input power
voltage Vin to generate the first power voltage ELVDD and
the second power voltage ELVSS supplied to the pixels 110.
The first power voltage ELVDD generated by the DC-DC
converter 170 is supplied to the pixel unit 120 through a first
power source line 201 and the second power voltage ELVSS
is supplied to the pixel unit 120 through a second power
source line 202. In addition, the DC-DC convetrter 170 starts
to be driven when a driving signal Fon is received from the
timing controller 160 to perform the operations of generating
and supplying the first power voltage ELVDD and the second
power voltage ELVSS.

[0039] When a stop signal Bs is supplied from the current
sensing unit 180 even when the driving signal Fon is supplied,
the DC-DC converter 170 may stop the supply of the first
power voltage ELVDD. In addition, if the supply of the first
power voltage ELVDD is stopped, the supply of the second
power voltage ELVSS may also be stopped.

[0040] The DC-DC converter 170 may reduce the voltage
of the first power voltage ELVDD in the non-emission period
Pb in order to reduce power consumption. That is, the voltage
of the first power voltage ELVDD supplied in the non-emis-
sion period Pb may be set as a lower value than the voltage of
the first power voltage ELVDD supplied in the emission
period Pe. At this time, the first power voltage ELVDD may be
set as a positive voltage and the second power voltage ELVSS
may be set as a negative voltage.

[0041] The input power voltage Vin may be supplied from
abattery for providing a direct current (DC) power voltage or
from a rectifying device for converting an alternating current
(AC) power voltage into the DC power voltage to output the
DC power voltage as the input power voltage Vin. However,
the input power voltage Vin is not limited to the above.

[0042] The current sensing unit 180 measures the amount
of current that flows through the first power source line 201 in
the non-emission period Pb in the frame period to supply the
stop signal Bs to the DC-DC converter 170 and to stop the
operation of the DC-DC converter 170 if the amount of mea-
sured current is greater than a reference current value.

[0043] In the emission period Pe, since the pixels 110 emit
light, the current that flows from the first power voltage
ELVDD to the second power voltage ELVSS flows through
the first power source line 201. Since the current that flows
through the first power source line 201 changes in accordance
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with the brightness of the pixels 110, relatively small current
caused by a short flowing through the first power source line
201 is difficult to sense.

[0044] On the other hand, since the pixels 110 do not emit
light in the non-emission period Pb, current does not flow
from the first power voltage ELVDD to the second power
voltage ELVSS so that current should not flow through the
first power source line 201. However, if the first power source
line 201 is shorted, even though only a small current caused
by the short flows through the first power source line 201, it is
possible to measure the minute current. Therefore, the mea-
sured current is compared with a reference current value to
correctly determine whether a short is generated. When a
sensing signal Con is received from the timing controller 160,
the current sensing unit 180 may measure the current of the
first power source line 201 and may determine whether the
stop signal Bs is output. In addition, the reference current
value may be changeably set, for example, by a manufactur-
ing company by reflecting the size, purpose, and environment
and may be from about 0 mA to several mA.

[0045] FIG. 4 is a timing diagram illustrating the normal
operation of the organic light emitting display according to an
embodiment. FIG. 5 is a timing diagram illustrating the
operation of the organic light emitting display according to
the embodiment when a short is generated.

[0046] Each frameperiod includes the non-emission period
Pb and the emission period Pe. The non-emission period Pb
may be performed before the emission period Pe. The first
power voltage ELVDD may be reduced to a predetermined
voltage in order to reduce power consumption during the
non-emission period Pb and may be restored to a normal
voltage during the emission period Pe.

[0047] The timing controller 160 supplies the sensing sig-
nal Con to the current sensing unit 180 during the non-emis-
sion period Pb. The current sensing unit 180 that received the
sensing signal Con measures the amount of current that flows
through the first power source line 201. When the amount of
measured current is greater than or equal to a reference cur-
rent value, the stop signal Bs is supplied to the DC-DC con-
verter 170 and the stop signal Bs is not supplied when the
amount of measured current is less than the reference current
value.

[0048] Since FIG. 4 illustrates a normal case in which short
does not exist, the stop signal Bs is not generated. When the
stop signal Bs is not generated, the DC-DC converter 170
determines that the current state is a normal state in which a
short does not exist and maintains the output of the first power
voltage ELVDD.

[0049] Referring to FIG. 5 in which illustrates the operation
of the device when a short does exist, and the current sensing
unit 180 supplies the stop signal Bs to the DC-DC converter
170. The DC-DC converter 170 that received the stop signal
Bs stops the output of the first power voltage ELVDD. There-
fore, the DC-DC converter 170 may turn off all of the switch-
ing elements (for example, transistors) that exist in the DC-
DC converter 170. Therefore, since the first power voltage
ELVDD is not supplied after the stop signal Bs is not sup-
plied, it is possible to prevent additional damage from being
caused by the short, such as a fire.

[0050] In FIGS. 4 and 5, it is illustrated that the current
sensing unit 180 operates once every two frame periods.
However, the current sensing unit 180 may operate every
frame period and may intermittently operate in accordance
with another period. That s, the current sensing unit 180 may
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intermittently operate considering power consumption and
may operate every frame period in an apparatus where fre-
quent checking is preferred.

[0051] While various features and aspects have been
described in connection with certain exemplary embodi-
ments, 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 arrangements.

What is claimed is:

1. An organic light emitting display, comprising:

a pixel unit configured to display a black image during a
non-emission period and for displaying an image
according to data signals during an emission period dur-
ing every frame period,;

a DC-DC converter configured to supply a first power
voltage to the pixel unit through a first power source line
and for stopping supply of the first power voltage when
a stop signal is received; and

acurrent sensing unit configured to measure an amount of
current that flows through the first power source line
during the non-emission period and to supply the stop
signal to the DC-DC converter if the amount of mea-
sured current is greater than or equal to a reference
current value.

2. The organic light emitting display as claimedin claim 1,
wherein the DC-DC converter further supplies a second
power voltage to the pixel unit.

3. The organic light emitting display as claimed in claim 2,
wherein the pixel unit comprises pixels coupled to scan lines,
data lines, the first power source line, and the second power
source line.

4. The organic light emitting display as claimed in claim 3,
further comprising:

a scan driver for supplying scan signals to the pixels

through the scan lines; and

a data driver for supplying the data signals to the pixels
through the data lines.

5. The organic light emitting display as claimed in claim 2,

wherein the first power voltage has a positive voltage, and

wherein the second power voltage has a negative voltage.

6. The organic light emitting display as claimed in claim 1,
wherein the DC-DC converter sets a voltage level of the first
power voltage during the non-emission period to be less than
a voltage level of the first power voltage supplied during the
emission period.

7. The organic light emitting display as claimed in claim 1,
wherein the current sensing unit measures the amount of
current every frame period.

8. The organic light emitting display as claimed in claim 1,
wherein the current sensing unit measures the amount of
current every other frame period.

9. The organic light emitting display as claimed in claim 1,
wherein the current sensing unit measures the amount of
current periodically.
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10. A method of driving an organic light emitting display,
the method comprising:

(a) displaying a black image in a non-emission period and
displaying an image based on data during an emission
period of each frame period,;

(b) measuring an amount of current of a first power source
line for transmitting a first power voltage from a DC-DC
converter to a pixel unit during the non-emission period;

(c) supplying a stop signal to the DC-DC converter if the
amount of measured current is greater than or equal to a
reference current value; and

(d) stopping supply of the first power voltage if the DC-DC
converter receives the stop signal.

11. The method as claimed in claim 10, wherein the first

power voltage has a positive voltage.

12. The method as claimed in claim 10, wherein the amount
of current is measured every frame period.

13. The method as claimed in claim 10, wherein the amount
of current is measured every other frame period.

14. The method as claimed in claim 10, wherein the amount
of current is measured periodically.

15. The method as claimed in claim 10, wherein the voltage
level of the first power voltage supplied during the non-
emission period is less than the voltage level of the first power
voltage supplied during the emission period.

16. An organic light emitting display, comprising:

a pixel unit for displaying a black image during a non-
emission period and for displaying an image according
to data signals during an emission period during every
frame period,

a power supply for supplying a first power voltage to the
pixel unit through a first power source line and for stop-
ping supply of the first power voltage when a stop signal
is received; and

a current sensing unit for measuring an amount of current
that flows through the first power source line during the
non-emission period and for supplying the stop signal to
the power supply if the amount of measured current is
greater than a reference current value.

17. The organic light emitting display as claimed in claim
16, wherein the power supply generates a voltage level of the
first power voltage during the non-emission period which is
less than a voltage level of the first power voltage supplied
during the emission period.

18. The organic light emitting display as claimed in claim
16, wherein the current sensing unit measures the amount of
current every frame period.

19. The organic light emitting display as claimed in claim
16, wherein the current sensing unit measures the amount of
current every other frame period.

20. The organic light emitting display as claimed in claim
16, wherein the current sensing unit measures the amount of
current every periodically.
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