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(54) Organic light emitting display device and driving method thereof

(57) An organic light emitting display device includes
a display unit (20) including pixels (10) coupled to scan
lines (S1 ... Sn) and data lines (D1 ... Dm), first and sec-
ond power lines (71, 72) coupled to the pixels (10), a DC-
DC converter (60) configured to output first and second
power sources (ELVDD, ELVSS) to the pixels (10) via
the first and second power lines (71, 72), respectively,
and a short-circuit-sensing circuit (80) configured to de-
tect whether a short-circuit between the first and second

power lines (71, 72) occurs, and configured to control an
operation of the DC-DC converter (60) when the short-
circuit is detected, wherein voltage levels of the first and
second power sources (ELVDD, ELVSS) are configured
to be changed in a frame period, the frame period includ-
ing a reverse voltage application period in which the volt-
age level of the second power source (ELVSS) is higher
than that of the first power source (ELVDD).



EP 2 866 219 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2013-0128317, filed
on October 28, 2013, in the Korean Intellectual Property
Office.

BACKGROUND

1.Field

[0002] An aspect of an embodiment of the present in-
vention relates to an organic light emitting display device
and a driving method thereof.

2.Description of the Related Art

[0003] An organic light emitting display device, which
has recently attracted the most attention among flat panel
display devices, displays images using organic light emit-
ting diodes (OLEDs) that emit light through recombina-
tion of electrons and holes.
[0004] The organic light emitting display device is a
self-luminescent display device that does not require a
separate backlight unit. Hence, the organic light emitting
display device is advantageous in terms of power con-
sumption, and has excellent response speed, viewing
angle, and contrast ratio.
[0005] The OLED includes an anode electrode, a cath-
ode electrode, and an organic emission layer formed
therebetween. Electrons injected from the cathode elec-
trode are coupled in the organic emission layer with holes
injected from the anode electrode to form excitons. The
excitons emit light while emitting energy. The organic
emission layer is formed into a multi-layered structure
including an emission layer (EML), an electron transport
layer (ETL), and a hole transport layer (HTL) to improve
emission efficiency by optimizing the balance of electrons
and holes. The organic emission layer may additionally
include an electron injection layer (EIL), and a hole in-
jection layer (HIL).

SUMMARY

[0006] Embodiments of the present invention provide
an organic light emitting display device and a driving
method thereof, which allows the application of a driving
power source to be blocked upon sensing an abnormal
current generated by a short-circuit between power lines.
[0007] According to an aspect of an embodiment of the
present invention, there is provided an organic light emit-
ting display device including a display unit including pix-
els coupled to scan lines and data lines, first and second
power lines coupled to the pixels, a DC-DC converter
configured to output first and second power sources to
the pixels via the first and second power lines, respec-

tively, and a short-circuit-sensing circuit configured to de-
tect whether a short-circuit between the first and second
power lines occurs, and configured to control an opera-
tion of the DC-DC converter when the short-circuit is de-
tected, wherein voltage levels of the first and second pow-
er sources are configured to be changed in a frame pe-
riod, the frame period including a reverse voltage appli-
cation period in which the voltage level of the second
power source is higher than that of the first power source.
[0008] The short-circuit-sensing circuit may be config-
ured to detect whether a reverse current is generated
during a given period to detect the short-circuit, and may
be configured to output a disable control signal to the
DC-DC converter when the reverse current is detected.
[0009] The given period way include one or more frame
periods.
[0010] The short-circuit-sensing circuit may be config-
ured to compare an average current value of the given
period with a reference value, and may be configured to
detect the short-circuit, and to output the disable control
signal, when the average current value is not less than
the reference value.
[0011] The short-circuit-sensing circuit may be cou-
pled to at least one of the first and second power lines.
[0012] The short-circuit-sensing circuit may include a
voltage-current converter coupled to a sensing resistor
of one of the first and second power lines to convert a
voltage across the sensing resistor into current, and a
controller configured to detect the short-circuit according
to the current from the voltage-current converter.
[0013] The controller may be configured to perform
sampling of the current from the voltage-current convert-
er during a given period including n frame periods, where-
in n is an integer.
[0014] The sampling may be performed at a frequency
that is greater than a frequency equal to an inverse of
the reverse voltage application period.
[0015] The pixels may be coupled to control signal lines
and to reset signal lines.
[0016] Each pixel includes an organic light emitting di-
ode, a driving transistor configured to control current sup-
plied to the organic light emitting diode, and an initializa-
tion transistor coupled to an anode electrode of the or-
ganic light emitting diode, the initialization transistor be-
ing configured to be turned on, and to supply a reset
voltage lower than a first power source voltage of the first
power source to the anode electrode, during a partial
period in one frame period.
[0017] Each pixel may further include a first capacitor,
a second capacitor including a first terminal coupled to
a gate electrode of the driving transistor, a further tran-
sistor coupled between a second terminal of the second
capacitor and a data line of the data lines, and configured
to be turned on when a scan signal is supplied to a scan
line of the scan lines, and a yet further transistor coupled
between the anode electrode of the organic light emitting
diode and the gate electrode of the driving transistor, and
configured to be turned on when a control signal is sup-
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plied to a control signal line of the control signal lines,
wherein the first capacitor is coupled between the second
terminal of the second capacitor and the first power
source.
[0018] The frame period may include a reset period, a
threshold voltage compensation period, a scan period,
and an emission period, and the DC-DC converter may
be configured to set the first power source to a low level
during the reset period, set the first power source to a
high level during the threshold voltage compensation pe-
riod, the scan period, and the emission period, set the
second power source to the high level during the reset
period, the threshold voltage compensation period, and
the scan period, and set the second power source to the
low level during the emission period.
[0019] According to an aspect of an embodiment of the
present invention, there is provided a method of driving
an organic light emitting display device, the method in-
cluding applying first and second power sources from a
DC-DC converter to pixels of a display unit through first
and second power lines, respectively, detecting whether
a short-circuit between the first and second power lines
occurs, controlling the DC-DC converter based on the
detecting, and changing voltage levels of the first and
second power sources in a frame period, wherein the
voltage level of the second power source is higher than
the voltage level of the first power source during a reverse
voltage application period in the frame period, and where-
in the detecting includes detecting whether a reverse cur-
rent is generated in the reverse voltage application period
during a given period.
[0020] The given period may include one frame period
or a multiple thereof.
[0021] The detecting whether the short-circuit occurs
may include detecting whether an average current value
during the given period is no less than a reference value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Example embodiments of the present invention
will now be described more fully hereinafter with refer-
ence to the accompanying drawings. However, the em-
bodiments may be embodied in different forms, and
should not be construed as being strictly limited to the
descriptions set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the example
embodiments to those skilled in the art.
[0023] In the drawing figures, dimensions may be ex-
aggerated for clarity of illustration. It will be understood
that when an element is referred to as being "between"
two elements, it can be the only element between the
two elements, or one or more intervening elements may
also be present. Like reference numerals refer to like
elements throughout.

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

of the present invention.
FIG. 2 is a circuit diagram illustrating an embodiment
of a pixel shown in FIG. 1.
FIG. 3 is a waveform diagram illustrating a driving
method of the pixel shown in FIG. 2.
FIG. 4 is a block diagram illustrating a short-circuit-
sensing circuit according to an embodiment of the
present invention.
FIG. 5 is a diagram illustrating a method of sensing
a short-circuit between power lines.
FIG. 6 is a circuit diagram illustrating an embodiment
of a partial configuration of the short-circuit-sensing
circuit shown in FIG. 4.

DETAILED DESCRIPTION

[0024] 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 element, or may be indirectly coupled to the sec-
ond element via one or more other elements. Further,
some of the elements that are not essential to the com-
plete understanding of the invention are omitted for clar-
ity. Also, like reference numerals refer to like elements
throughout.
[0025] FIG. 1 is a block diagram illustrating an organic
light emitting display device according to an embodiment
of the present invention. Referring to FIG. 1, the organic
light emitting display device according to the present em-
bodiment includes a display unit 20 including pixels 10
respectively coupled to scan lines S1 to Sn and data lines
D1 to Dm, a scan driver 30 configured to supply a scan
signal to each pixel 10 through respective ones of the
scan lines S1 to Sn, a data driver 40 configured to supply
a data signal to each pixel 10 through respective ones
of the data lines D1 to Dm, a DC-DC converter 60 con-
figured to apply, to each pixel 10, first and second power
sources ELVDD and ELVSS, which are driving power
sources, and a short-circuit-sensing circuit 80 configured
to sense whether a short-circuit between first and second
power lines 71 and 72 occurs. The organic light emitting
display device may further include a timing controller 50
configured to control the scan driver 30 and the data driv-
er 40.
[0026] Each pixel 10 is coupled to the first and second
power lines 71 and 72. Each pixel 10 receiving the first
and second power sources ELVDD and ELVSS supplied
from the respective power lines 71 and 72 generates light
corresponding to a data signal according to current flow-
ing from the first power source ELVDD to the second
power source ELVSS via an organic light emitting diode
in the respective one of the pixels 10.
[0027] That is, when an organic light emitting diode
provided in a pixel 10 emits light, a forward current flows
from a high-level first power source ELVDD to a low-level
second power source ELVSS via the organic light emit-
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ting diode.
[0028] The scan driver 30 generates a scan signal un-
der the control of the timing controller 50, and supplies
the generated scan signal to the scan line S1 to Sn.
[0029] Although not shown in FIG. 1, the scan driver
30 may further supply, to each pixel 10, control signals
and reset signals as well as the scan signal. The control
signals and the reset signals may be supplied through a
separate control line driving unit.
[0030] The data driver 40 generates a data signal un-
der the control of the timing controller 50, and supplies
the generated data signal to the data lines D1 to Dm.
[0031] If a scan signal is sequentially supplied to the
scan lines S1 to Sn, lines or rows of pixels 10 are se-
quentially selected, and the selected pixels 10 receive a
data signal supplied from respective ones of the data
lines D1 to Dm.
[0032] The DC-DC converter 60 receives an externally
supplied external power source Vout to generate the first
and second power sources ELVDD and ELVSS supplied
to each pixel 10 by converting the supplied external pow-
er source Vout.
[0033] In the present embodiment, each of the first and
second power sources ELVDD and ELVSS generated in
the DC-DC converter 60 is not a DC voltage having a set
level. Instead, the voltage level of each of the first and
second power sources ELVDD and ELVSS is changed
in one frame period. For example, there exists a reverse
voltage period in which the voltage level of the second
power source ELVSS is a higher level than that of the
first power source ELVDD.
[0034] During such a reverse voltage period, and as-
suming no short-circuit between the first and second lines
occurs, the organic light emitting diode does not emit light
in a normal state, and therefore, current does not flow. If
a short-circuit between the first and second power lines
occurs, a reverse current flows in the reverse voltage
period.
[0035] The DC-DC converter 60 supplies the generat-
ed first and second power sources ELVDD and ELVSS
to the display unit 20 through the respective first and sec-
ond power lines 71 and 72.
[0036] Although FIG. 1 illustrates that each of the first
and second power lines 71 and 72 is formed with one
line, this is merely provided for convenience of illustra-
tion. That is, each of the first and second power lines 71
and 72 can be formed with a plurality of lines, and a re-
spective first power line and a respective second power
line corresponding thereto among the plurality of lines
may be coupled to each pixel. However, the first and
second power sources ELVDD and ELVSS, which are
power sources applied to the plurality of first power lines
and the plurality of second power lines, are equally ap-
plied to the first and second power lines, respectively.
[0037] That is, first and second power lines corre-
sponding to each pixel 10 are coupled to the pixel 10,
and the same first and second power sources are applied
to all the pixels. However, the same power line is not

coupled to each pixel. That is, different ones of the first
power lines and different ones of the second power lines
are coupled to different ones of the pixels.
[0038] The first and second power sources ELVDD and
ELVSS are not output to each of the first power lines 71
and 72 during a disable state in which the DC-DC con-
verter 60 is not operated.
[0039] The operation of the DC-DC converter 60 is con-
trolled by a control signal (e.g., a disable control signal)
output from the short-circuit-sensing circuit 80, which de-
tects whether a short-circuit between the first and second
power lines occurs.
[0040] For example, the short-circuit-sensing circuit 80
detects the average value of current flowing in the display
unit 20 during a given period (e.g., one frame period),
and/or detects whether a reverse current is generated in
the reverse voltage period. If the short-circuit-sensing cir-
cuit detects that the first and second power lines have
been short-circuited to each other, based on the detected
result, the short-circuit-sensing circuit 80 outputs a con-
trol signal (e.g., a disable control signal) to the DC-DC
converter 60, thereby stopping the operation of the DC-
DC converter 60.
[0041] A pixel 10 having a reverse voltage applied
thereto during the reverse voltage period, and a driving
method thereof will be described in FIGS. 2 and 3. How-
ever, this is merely one embodiment, and the present
invention is not limited thereto.
[0042] FIG. 2 is a circuit diagram illustrating an embod-
iment of the pixel shown in FIG. 1. FIG. 3 is a waveform
diagram illustrating a driving method of the pixel shown
in FIG. 2.
[0043] Referring to FIG. 2, the pixel 10 according to
the present embodiment includes an organic light emit-
ting diode OLED, and a pixel circuit 12 configured to con-
trol the amount of current supplied to the organic light
emitting diode OLED.
[0044] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit 12, and a cath-
ode electrode of the organic light emitting diode OLED
is coupled to the second power line 72 to which the sec-
ond power source ELVSS is applied. The organic light
emitting diode OLED generates light with a luminance
corresponding to current supplied from the pixel circuit
12.
[0045] The pixel circuit 12 charges a voltage corre-
sponding to a data signal and to the threshold voltage of
a driving transistor, and controls the amount of current
supplied to the organic light emitting diode OLED accord-
ing to the charged voltage. To this end, the pixel circuit
12 includes four transistors M1 to M4 and two capacitors
C1 and C2.
[0046] A gate electrode of a first transistor M1 is cou-
pled to a scan line Sn, and a first electrode of the first
transistor M1 is coupled to a data line Dm. A second
electrode of the first transistor M1 is coupled to a first
node N1. The first transistor M1 is turned on when a scan
signal is supplied to the scan line Sn, to thereby allow
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the data line Dm and the first node N1 to be electrically
coupled to each other.
[0047] A gate electrode of a second transistor (driving
transistor) M2 is coupled to a second node N2, and a first
electrode of the second transistor M2 is coupled to the
first power line 71 to which the first power source ELVDD
is applied. A second electrode of the second transistor
M2 is coupled to the anode electrode of the organic light
emitting diode OLED. The second transistor M2 controls
the amount of current supplied to the organic light emit-
ting diode OLED according to a voltage applied to the
second node N2.
[0048] A first electrode of a third transistor M3 is cou-
pled to the second electrode of the second transistor M2,
and a second electrode of the third transistor M3 is cou-
pled to the second node N2. A gate electrode of the third
transistor M3 is coupled to a control line GCn. The third
transistor M3 is turned on when a control signal is sup-
plied to the control line GCn, to thereby allow the second
transistor M2 to be diode-coupled.
[0049] A first electrode of a fourth transistor M4 is cou-
pled to the anode electrode of the organic light emitting
diode OLED, and a second electrode of the fourth tran-
sistor M4 is coupled to a reset power source Vr. A gate
electrode of the fourth transistor M4 is coupled to a reset
line Rn. The fourth transistor M4 is turned on when a
reset signal is supplied to the reset line Rn, to thereby
supply the voltage of the reset power source Vr to the
anode electrode of the organic light emitting diode OLED.
[0050] A first capacitor C1 is coupled between the first
node N1 and the first power line 71, and charges a voltage
corresponding to the data signal.
[0051] A second capacitor C2 is coupled between the
first and second nodes N1 and N2, and charges a voltage
corresponding to the threshold voltage of the second
transistor M2.
[0052] A driving method of the pixel will be described
with reference to FIGS. 2 and 3.
[0053] The first power source ELVDD is set to a low
level during a reset period, and is set to a high level during
a threshold voltage compensation period, a scan period
and an emission period. The second power source
ELVSS is set to the high level during the reset period,
the threshold voltage compensation period and the scan
period, and is set to the low level during the emission
period. Here, the pixel 10 emits light only during a period
in which the first power source ELVDD is set to the high
level and the second power source ELVSS is set to the
low level (i.e., the emission period).
[0054] Referring to FIG. 3, a reset signal is first supplied
to the reset line Rn to cause the fourth transistor M4 to
be turned on. If the fourth transistor M4 is turned on, the
voltage of the reset power source Vr is supplied to the
anode electrode of the organic light emitting diode OLED.
That is, the anode electrode of the organic light emitting
diode OLED is initialized to the voltage of the reset power
source Vr during a first period T1 in the reset period.
[0055] A control signal is supplied to the control line

GCn during a second period T2 of the reset period, there-
by causing the third transistor M3 to be turned on. If the
third transistor M3 is turned on, the voltage of the reset
power source Vr is supplied to the second node N2. That
is, the second node N2 and the anode electrode of the
organic light emitting diode OLED are initialized to the
voltage of the reset power source Vr during the reset
period.
[0056] In the threshold voltage compensation period
following the reset period, the supply of the control signal
to the control line GCn is maintained so that the third
transistor M3 remains turned on. During the threshold
voltage compensation period, the supply of the reset sig-
nal to the reset line Rn is stopped so that the fourth tran-
sistor M4 is turned off.
[0057] If the third transistor M3 is turned on, the second
transistor M2 is diode-coupled, causing the voltage of
the second node N2 to be initialized to the voltage of the
reset power source Vr, and hence the second transistor
M2 is turned on. If the second transistor M2 is turned on,
the voltage of the second node N2 rises up to the voltage
obtained by subtracting the absolute threshold voltage
of the second transistor M2 from the voltage of the high-
level first power source ELVDD. After the voltage of the
second node N2 rises to the voltage obtained by sub-
tracting the absolute threshold voltage of the second tran-
sistor M2 from the voltage of the first power source
ELVDD, the second transistor M2 is turned off.
[0058] Meanwhile, a scan signal is supplied to the scan
line Sn during the threshold voltage compensation peri-
od. If the scan signal is supplied to the scan line Sn, the
first transistor M1 is turned on. If the first transistor M1 is
turned on, the data line Dm and the first node N1 are
electrically coupled to each other, and a voltage is sup-
plied to the data lines D1 to Dm. the voltage being within
the voltage range of a plurality of data signals (e.g., a
voltage higher than an intermediate gray-scale data sig-
nal).
[0059] During the threshold voltage compensation pe-
riod, the second capacitor C2 charges a voltage between
the first and second nodes N1 and N2 (i.e., a voltage
corresponding to the threshold voltage of the second
transistor M2). In other words, the voltage supplied to the
first node N1 is set equally in all the pixels 10, but the
voltage supplied to the second node N2 is set differently
for each pixel 10 according to the threshold voltage of
the second transistor M2. Thus, the voltage charged in
the second capacitor C2 corresponds to the threshold
voltage of the second transistor M2, and accordingly, it
is possible to compensate for a variation in the threshold
voltage of the second transistor M2.
[0060] Subsequently, a scan signal is sequentially ap-
plied to the scan lines S1 to Sn, and a data signal is
supplied to the data lines D1 to Dm to be synchronized
with the scan signal. If the scan signal is supplied to the
scan line Sn, the first transistor M1 is turned on. If the
first transistor M1 is turned on, a data signal from the
data line Dm is supplied to the first node N1. In this case,
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the first capacitor C1 charges a voltage corresponding
to the data signal. Meanwhile, the second node N2 is set
to a floating state during the scan period, and accordingly,
the second capacitor C2 maintains a voltage charged in
a previous period, regardless of a change in the voltage
of the first node N1.
[0061] The low-level second power source ELVSS is
supplied during the emission period following the scan
period. In this case, the second transistor M2 controls
the amount of current flowing to the organic light emitting
diode OLED, the current corresponding to voltages
charged in the first and second capacitors C1 and C2.
Thus, an image with a luminance corresponding to the
data signal is displayed in the display unit 20 during the
emission period.
[0062] However, according to the waveform diagram
shown in FIG. 3, there exists a reverse voltage period in
which the first power source ELVDD is set to the low level
and the second power source ELVSS is set to the high
level during the reset period.
[0063] As described above, during such a reverse volt-
age period, the reverse voltage period is not a period in
which the organic light emitting diode emits light in a nor-
mal state in which any short-circuit between the first and
second lines does not occur, and therefore, current does
not flow. If a short-circuit between the first and second
power lines occurs, a reverse current flows in the reverse
voltage period.
[0064] Accordingly, the short-circuit-sensing circuit 80
decides whether a short-circuit between the first and sec-
ond power lines occurs by detecting whether a reverse
current is generated in the reverse voltage period, and
controls the operation of the DC-DC converter 60 based
on the decided result.
[0065] FIG. 4 is a block diagram illustrating a short-
circuit-sensing circuit according to an embodiment of the
present invention. FIG. 5 is a diagram illustrating a meth-
od of sensing a short-circuit between power lines.
[0066] Referring to FIG. 4, the short-circuit-sensing cir-
cuit 80 according to the present embodiment is coupled
to the first and second power lines 71 and 72, which are
coupled between the DC-DC converter 60 and a display
panel (i.e., the display unit 20), to perform a function of
sensing whether a short-circuit between the first and sec-
ond power lines 71 and 72 occurs.
[0067] To this end, the short-circuit-sensing circuit 80,
as shown in FIG. 4, includes a voltage-current converter
82 coupled to a sensing resistor Rsense formed in each
of the first and second power lines 71 and 72 to convert
a voltage generated in the sensing resistor into current,
and a controller 84 configured to decide whether a short-
circuit between the first and second power lines 71 and
72 occurs by receiving the current output from the volt-
age-current converter 82.
[0068] In the present embodiment, the voltage gener-
ated in the sensing resistor Rsense may be amplified to
an extent where the voltage can be decided through an
amplifier.

[0069] In the embodiment shown in FIG. 4, a sensing
resistor Rsense is formed in each of the first power line
71 and the second power line 72 corresponding thereto,
and the voltage-current converter 82 is provided to be
coupled to each sensing resistor Rsense. However, this
is provided to perform a more exact detection. That is,
the occurrence of a short-circuit between the first and
second power lines may be decided by forming a sensing
resistor in at least one of the first and second power lines,
and by detecting a voltage of the sensing resistor formed
in the at least one power line.
[0070] In the present embodiment, the first and second
power lines 71 and 72 are indicated as one line each,
but this is provided for convenience of illustration. That
is, each of the first and second power lines 71 and 72 is
formed with a plurality of lines. However, the first and
second power sources ELVDD and ELVSS, which are
power sources applied to the plurality of first power lines
and the plurality of second power lines, are equally ap-
plied to the first power lines and the second power lines,
respectively.
[0071] In the embodiment shown in FIG. 4, first and
second power lines corresponding to a given pixel 10
from among the pixels in the display unit 20 is described
as an example. In a normal operation state, a forward
current flows from the first power line to the second power
line via the pixel 10 of the display unit 20.
[0072] As described through FIGS. 2 and 3, in the pixel
according to the present embodiment, there exists a re-
verse voltage period in which the first power source
ELVDD is set to the low level, and the second power
source ELVSS is set to the high level in a given period
(i.e., the reset period). Accordingly, if there occurs a
short-circuit between the first and second power lines to
which the first and second power sources are applied, a
reverse current flows in the reverse voltage period.
[0073] That is, in the short-circuit state, a reverse cur-
rent flows from the second power source to the first power
source via the pixel 10 of the display unit 20.
[0074] The short-circuit-sensing circuit 80 according to
the present embodiment detects whether a reverse cur-
rent is generated in the reverse voltage period during a
given period (e.g., one frame period). If it is decided that
the first and second power lines have been short-
circuited to each other, based on the detected result, the
short-circuit-sensing circuit 80 outputs a control signal to
the DC-DC converter 60, thereby stopping the operation
of the DC-DC converter 60.
[0075] In addition, the short-circuit-sensing circuit 80
obtains an average current value during the emission
period of the pixel even though a forward current flows.
In a case where the average current value is no less than
a reference value, as determined by comparing the av-
erage current value with the reference value, the short-
circuit-sensing circuit 80 may decide that the first and
second power lines have been short-circuited to each
other.
[0076] FIG. 5 is a diagram illustrating detection of cur-
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rent when a short-circuit occurs between first and second
power lines coupled to a given pixel of the pixels 10. As
shown in this figure, a reverse current having a negative
level is generated in a period (corresponding to the reset
period of FIG. 3) where a reverse voltage is applied, and
the average value of current (forward current) in the emis-
sion period is no less than the reference value.
[0077] The short-circuit-sensing circuit 80 according to
the present embodiment, senses current during a period
including one frame period or more (i.e., a period includ-
ing one or more frame periods, such as a period including
two frame periods, three frame periods, etc.).
[0078] For example, the short-circuit-sensing circuit 80
samples an analog current value input using an analog-
digital converter provided in the controller 84.
[0079] That is, the occurrence of a short-circuit be-
tween the first and second power lines may be detected
by performing the sampling during one frame period.
However, to perform a more exact detection, the sam-
pling is preferably performed during a period longer than
the one frame period.
[0080] In this case, the sampling frequency is greater
than a reciprocal, or inverse, of the period in which the
reverse voltage is applied. Accordingly, it is possible to
detect whether the reverse current is applied in the period
where the reverse voltage is applied in the at least one
frame period.
[0081] Thus, if it is decided that the first and second
power lines have been short-circuited to each other by
detecting the reverse current in the reverse voltage ap-
plication period, the short-circuit-sensing circuit 80 out-
puts a control signal to the DC-DC converter 60, thereby
stopping the operation of the DC-DC converter 60.
[0082] In a case where the average current value is no
less than a reference value, as determined by comparing
the average current value with the reference value, the
short-circuit-sensing circuit 80 may decide that the first
and second power lines have been short-circuited to
each other (e.g., a relatively high amount of current may
indicate a short-circuit). The short-circuit-sensing circuit
80 outputs the same control signal to the DC-DC con-
verter 60, thereby stopping the operation of the DC-DC
converter 60.
[0083] For example, when light of full white is emitted,
the average value of current flowing in the emission pe-
riod is set to a reference value, and a data signal corre-
sponding to the emission of the light of full white is applied
as a test signal, thereby comparing the average current
value in the emission period with the reference value.
[0084] The short-circuit-sensing circuit 80 according to
the present embodiment can decide whether a short-cir-
cuit between the first and second power lines occurs by
detecting current from each of the first and second power
lines as shown in FIG. 4. Accordingly, it is possible to
perform a more exact detection.
[0085] FIG. 6 is a circuit diagram illustrating an embod-
iment of a partial configuration of the short-circuit-sensing
circuit shown in FIG. 4.

[0086] The embodiment shown in FIG. 6 relates to the
configuration of a circuit for a portion including the volt-
age-current converter 82 in the short-circuit-sensing cir-
cuit 80. However, this is merely an embodiment, and the
configuration of the short-circuit-sensing circuit of the
present invention is not limited thereto.
[0087] Referring to FIG. 6, the circuit performs an op-
eration of converting a voltage in proportion to current
flowing in the first or second power line with respect to a
ground voltage GND, and applying the converted voltage
as an input of the analog-digital converter.
[0088] The current may flow in a forward or reverse
direction, as described above. Accordingly, a reference
voltage Vbias is supplied using a Zener diode D1 (or ref-
erence voltage source) to sense current flowing in both
directions.
[0089] Current (hereinafter, referred to as EL current)
flowing through the organic light emitting diode of a given
pixel flows through a sensing resistor Rsense formed in
the power line, and a voltage drop (IR-drop) occurs at
both ends of the resistor Rsense. That is, when the EL
current is equal to le, a voltage equal to le*Rsense is
generated at both ends of the sensing resistor Rsense.
[0090] The voltage VP of a non-inverting input of an
OP AMP, which is an amplifier, becomes VP = Vel -
(le*Rsense*(R2/(R2+R1)) + Vbias*(R1/(R1+R2))), and
the amplified voltage VE becomes VE = Vel-
VP*(R3+R4)/R3=Vel-(le*Rsense*(R2/(R2+R1)*(R3+R4
)/R3 + Vbias*(R1/(R1 +R2))*(R3+R4)/R3).
[0091] In the present embodiment, Vel is a voltage cor-
responding to the EL current.
[0092] If it is assumed that R2/R1 =R4/R3=G, then
VE=le*Rsense*G+Vbias, and current in proportion to the
EL current flows through R5.
[0093] When the EL current is 0, current equal to Vbi-
as/R5 flows through R5.
[0094] In a case where the EL current becomes re-
verse current due to the short-circuit between the first
and second power lines, current lower than that of Vbi-
as/R5 flows through R5, and accordingly, it is possible
to detect the EL current in both directions.
[0095] Although the voltage of the first power source
(+ELVDD_IN) is changed, the collector current output of
a transistor Q1 is not changed. Thus, the circuit is not
influenced by a change in the voltage of the power
source. The transistor Q1 is operated as a current output,
and a voltage across R6 is converted into a voltage with
respect to GND. The converted voltage is applied to an
input of ADC (ADC_IN).
[0096] When the EL current is detected in the first pow-
er line, the voltage of the OP AMP + VCC_OPAMP will
be higher than that of the first power source ELVDD.
When the EL current is detected in the second power
line, the voltage of -VEE_OPAMP will be lower than that
of the second power source ELVSS. That is, the voltage
at the sensing resistance Rsense will be in a range be-
tween +VCC_OPAMP and-VEE_OPAMP.
[0097] Although it has been illustrated that the transis-
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tor is a BJT transistor, the present invention is not limited
thereto. That is, the transistor may be a MOSFET.
[0098] As a modified embodiment, the OP AMP may
be used as a differential amplifier by removing the tran-
sistor.
[0099] By way of summation and review, the organic
light emitting diode is driven using driving power sources
ELVDD and ELVSS together with a pixel voltage accord-
ing to an image signal. Thus, the display panel includes
power lines, to which the power sources are applied, the
organic light emitting diode, and a plurality of pixels cou-
pled to the power lines and formed in the display panel.
[0100] However, the power lines may be short-
circuited to each other due to errors in fabrication of the
display panel, or errors or deterioration in the use of the
display panel. When the power lines are short-circuited,
overcurrent is generated between the display panel and
a power supply unit for supplying the driving power sourc-
es, and the organic light emitting diode may be burnt or
damaged due to the overcurrent. Therefore, the display
panel may be damaged.
[0101] In the organic light emitting display device and
the driving method thereof according to embodiments of
the present invention, the application of a driving power
source is blocked when an abnormal current generated
by a short-circuit between power lines is sensed, making
it possible to prevent the display panel from being dam-
aged due to the burning of the organic light emitting diode
that would be otherwise caused by overcurrent between
the power supply unit and the display panel.
[0102] Example embodiments of the present invention
have been disclosed herein, and although specific terms
are employed, they are used and are to be interpreted in
a generic and descriptive sense only, and are not to be
used for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of
the filing of the present application, features, character-
istics, and/or elements described in connection with a
particular embodiment may be used singly or in combi-
nation with features, characteristics, and/or elements de-
scribed in connection with other embodiments, unless
otherwise specifically indicated. Accordingly, it will be un-
derstood by those of skill in the art that various changes
in form and details may be made without departing from
the scope of the present invention as set forth in the fol-
lowing claims and their equivalents.

Claims

1. An organic light emitting display device comprising:

a display unit (20) comprising pixels (10) cou-
pled to scan lines (S1 ... Sn) and data lines
(D1 ... Dm);
first and second power lines (71, 72) coupled to
the pixels (10);
a DC-DC converter (60) configured to output first

and second power sources (ELVDD, ELVSS) to
the pixels (10) via the first and second power
lines (71, 72), respectively; and
a short-circuit-sensing circuit (80) configured to
detect whether a short-circuit between the first
and second power lines (71, 72) occurs, and
configured to control an operation of the DC-DC
converter (60) when the short-circuit is detected,
wherein voltage levels of the first and second
power sources (ELVDD, ELVSS) are configured
to be changed in a frame period, the frame pe-
riod comprising a reverse voltage application
period in which the voltage level of the second
power source (ELVSS) is higher than that of the
first power source (ELVDD).

2. The organic light emitting display device of claim 1,
wherein the short-circuit-sensing circuit (80) is con-
figured to detect whether a reverse current is gen-
erated during a given period to detect the short-cir-
cuit, and is configured to output a disable control
signal to the DC-DC converter (60) when the reverse
current is detected.

3. The organic light emitting display device of claim 2,
wherein the given period comprises one or more
frame periods.

4. The organic light emitting display device of claim 2
or 3, wherein the short-circuit-sensing circuit (80) is
configured to compare an average current value of
the given period with a reference value, and is con-
figured to detect the short-circuit, and to output the
disable control signal, when the average current val-
ue is not less than the reference value.

5. The organic light emitting display device of one of
the preceding claims, wherein the short-circuit-sens-
ing circuit (80) is coupled to at least one of the first
and second power lines (71, 72).

6. The organic light emitting display device of one of
the preceding claims, wherein the short-circuit-sens-
ing circuit (80) comprises:

a voltage-current converter (82) coupled to a
sensing resistor (Rsense) of one of the first and
second power lines (71, 72) to convert a voltage
across the sensing resistor (Rsense) into cur-
rent; and
a controller (84) configured to detect the short-
circuit according to the current from the voltage-
current converter (82).

7. The organic light emitting display device of claim 6,
wherein the controller (84) is configured to perform
sampling of the current from the voltage-current con-
verter (82) during a given period comprising n frame
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periods, wherein n is an integer.

8. The organic light emitting display device of claim 7,
wherein the sampling is performed at a frequency
that is greater than a frequency equal to an inverse
of the reverse voltage application period.

9. The organic light emitting display device of one of
the preceding claims, wherein the pixels (10) are
coupled to control signal lines (GCn) and to reset
signal lines (Rn).

10. The organic light emitting display device of claim 9,
wherein each pixel (10) comprises:

an organic light emitting diode (OLED);
a driving transistor (M2) configured to control
current supplied to the organic light emitting di-
ode (OLED); and
an initialization transistor (M4) coupled to an an-
ode electrode of the organic light emitting diode
(OLED), the initialization transistor (M4) being
configured to be turned on, and to supply a reset
voltage (Vr) lower than a first power source volt-
age of the first power source (ELVDD) to the
anode electrode, during a partial period in one
frame period.

11. The organic light emitting display device of claim 10,
wherein each pixel (10) further comprises:

a first capacitor (C1),
a second capacitor (C2) comprising a first ter-
minal coupled to a gate electrode of the driving
transistor (M2);
a further transistor (M1) coupled between a sec-
ond terminal of the second capacitor (C2) and
a data line of the data lines (D1 ... Dm), and con-
figured to be turned on when a scan signal is
supplied to a scan line of the scan lines (S1 ...
Sn); and
a a yet further transistor (M3) coupled between
the anode electrode of the organic light emitting
diode (OLED) and the gate electrode of the driv-
ing transistor (M2), and configured to be turned
on when a control signal is supplied to a control
signal line of the control signal lines (GCn);
wherein the first capacitor (C1) is coupled be-
tween the second terminal of the second capac-
itor (C2) and the first power source (ELVDD).

12. The organic light emitting display device of one of
the preceding claims, wherein the frame period com-
prises a reset period, a threshold voltage compen-
sation period, a scan period, and an emission period,
and
wherein the DC-DC converter (60) is configured to:

set the first power source (ELVDD) to a low level
during the reset period;
set the first power source (ELVDD) to a high
level during the threshold voltage compensation
period, the scan period, and the emission period;
set the second power source (ELVSS) to the
high level during the reset period, the threshold
voltage compensation period, and the scan pe-
riod; and
set the second power source (ELVSS) to the low
level during the emission period.

13. A method of driving an organic light emitting display
device, the method comprising:

applying first and second power sources from a
DC-DC converter (60) to pixels (10) of a display
unit (20) through first and second power lines
(71, 72), respectively;
detecting whether a short-circuit between the
first and second power lines (71, 72) occurs;
controlling the DC-DC converter (60) based on
the detecting; and
changing voltage levels of the first and second
power sources (ELVDD, ELVSS) in a frame pe-
riod,
wherein the voltage level of the second power
source (ELVSS) is higher than the voltage level
of the first power source (ELVDD) during a re-
verse voltage application period in the frame pe-
riod, and
wherein the detecting comprises detecting
whether a reverse current is generated in the
reverse voltage application period during a giv-
en period.

14. The method of claim 13, wherein the given period
comprises one frame period or a multiple thereof.

15. The method of claim 14, wherein the detecting
whether the short-circuit occurs comprises detecting
whether an average current value during the given
period is no less than a reference value.

15 16 



EP 2 866 219 A2

10



EP 2 866 219 A2

11



EP 2 866 219 A2

12



EP 2 866 219 A2

13



EP 2 866 219 A2

14

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• KR 1020130128317 [0001]



专利名称(译) 有机发光显示装置及其驱动方法

公开(公告)号 EP2866219A2 公开(公告)日 2015-04-29

申请号 EP2014189348 申请日 2014-10-17

[标]申请(专利权)人(译) 三星显示有限公司

申请(专利权)人(译) 三星DISPLAY CO.，LTD.

当前申请(专利权)人(译) 三星DISPLAY CO.，LTD.

[标]发明人 KIM DO IK
CHOI HAK KI

发明人 KIM, DO-IK
CHOI, HAK-KI

IPC分类号 G09G3/32

CPC分类号 G09G3/3208 G09G3/006 G09G3/3225 G09G2300/0852 G09G2300/0861 G09G2310/0283 G09G2330
/021 G09G2330/08 G09G2330/12 G09G2360/08

优先权 1020130128317 2013-10-28 KR

其他公开文献 EP2866219A3

外部链接 Espacenet

摘要(译)

有机发光显示装置包括显示单元（20），其包括耦合到扫描线（S1 ... 
Sn）和数据线（D1 ... Dm）的像素（10），第一和第二电源线
（71,72）耦合到像素（10）的DC-DC转换器（60），被配置为分别经
由第一和第二电源线（71,72）将第一和第二电源（ELVDD，ELVSS）
输出到像素（10），短路检测电路（80），用于检测第一和第二电源线
（71,72）之间是否发生短路，并配置成控制DC-DC转换器（60）的工
作时的短路检测电路（80）。检测到短路，其中第一和第二电源
（ELVDD，ELVSS）的电压电平被配置为在帧周期中改变，该帧周期包
括反向电压施加周期，其中第二电源的电压电平（ELVSS）高于第一电
源（ELVDD）。

https://share-analytics.zhihuiya.com/view/ad9edef2-ab25-424c-a3e2-bac41aa0e01a
https://worldwide.espacenet.com/patent/search/family/051726446/publication/EP2866219A2?q=EP2866219A2

