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(57) ABSTRACT

An organic light emitting display device can include data
lines; scan lines; subpixels; a data driver; and a scan driver,
in which each of the subpixels includes: an organic light
emitting diode; a driving transistor connected to the organic
light emitting diode; a first transistor controlled by a first
scan signal applied to a first gate node and connected
between the driving transistor and a data line; a second
transistor controlled by a second scan signal applied to a
second gate node and connected between the driving tran-
sistor and a reference voltage line; a third transistor con-
trolled by a data voltage applied to a third gate node and
connected between the second gate node of the second
transistor and the second scan line; and a storage capacitor
connected between the first node and the second node of the
driving transistor.

120

~110

s




Patent Application Publication = Mar. 1, 2018 Sheet 1 of 10 US 2018/0061296 A1

FIG. 1

100
DATA
140 | 120
e DCS
GCS — 0L
130 110
ne




Patent Application Publication

VDATA
DL ™

Mar. 1,2018 Sheet 2 of 10

FIG.2

/00
DVL—

SCANT

L

[
T1 _L

US 2018/0061296 A1

| ~—E1T
[ EL

B2



Patent Application Publication

Mar. 1,2018 Sheet 3 of 10 US 2018/0061296 A1

FIG.3

VOATA EVOD VREF
DL~ VL~ AVL—~]
* N3
SCAN
N1
S I:DF?T
i l SCAN2
Cst |
L = |
N2 T2
VY oLep

EVSS




Patent Application Publication

Mar. 1,2018 Sheet 4 of 10 US 2018/0061296 A1

FIG.4

VDATA EVOD
DL~ DVL—~
$ N3
SCANT AVL—~
N1
11 I:DRT
I i SCAN?
Cst |
T L 4 | L J
N2 T2
VYV oLep

EVSS




Patent Application Publication = Mar. 1, 2018 Sheet 5 of 10 US 2018/0061296 A1

CDI
o~
“ w
= |
-
m
(DI
Q.
W &\
& -
>
=
w
% (o) w —*
a o
3
oS v
= ——o0 L 4
N
Il.I_J Ay
I ? ¢
=
=
| —
&
_/_%
(o]
TT] ———
o
Ccl
Q|
w

FIG.5



Patent Application Publication = Mar. 1, 2018 Sheet 6 of 10 US 2018/0061296 A1

FIG.6

410 600

VDATA SPRF T
GL2 DL
\ _—RVL
SCAN2 > —
[m
GLT EVDD
SCAN?LT N3
N1
| \—l—{ DRT
T1
Cst
T I —
N2 T2
VY oo

EVSS



US 2018/0061296 A1

Mar. 1,2018 Sheet 7 of 10

Patent Application Publication

FIG.7

5720

HIGH

HIGH = A(V)

LOw

&
.
xI X
| O
= T
I ISR I
| =
I &0
_ W kl
| ~ t
_ <
ORI NURNN SIS R
= = )
= < L
A 2 B
=
=
o
S
=
=
[ e

=
o8 R -
©
=
aa]
1
0
T
lfn_lktt.
g =
=S 5
L
&
(&)
Fe
O
I
@
Y
-
<



US 2018/0061296 A1

Mar. 1,2018 Sheet 8 of 10

Patent Application Publication

SSA3 SSAT
1 NY ~_

cr 1 )  Nouwons )
| A d310 7 | a31o 1HOHS 7

| | | | |
_ ! _ ! !
| aN at, | N |
_ LT Y =1 1 f
| 150 | | 150 |
! IL |—| i | | gl 11 |
| g /: . 140 ! ! ) . y |
| IX IN | | IN |
_ 4 7 _ 7
[ INVYOS , I INVYOS ,
_ JaA3 W _ QaA3 W
_ _ 7 _ _ 7
| _ el | €1 _ |
N B .. B

ﬁl ZNYOS ZNVOS m
_ g74dS V §dS
9770 50—

gV.LVOA s HVLVaA
(MO7) (HOIH)

1

DIA



US 2018/0061296 A1
g
I
|
|
|
|
I
|
|
l
l

LOW

>
- S
s S S =
= o
(=) w I
~—
(=M
5]
=]
7]
o %
o
> .
~
1, G
S I
= X T
S
r— F
= Ne W [
ow w -J )
=
©
Oh ||~ lllllllllllllllllllllllllllllll
=
£
= 5 =
2 s
Nt <
s Q
: :
o
-« Q
m Ly
s -
~—
=]
[~

OFF




Patent Application Publication = Mar. 1, 2018 Sheet 10 of 10  US 2018/0061296 A1

FIG. 10

START

INITIALIZE RVL DURING OFF STATE OF T2 31010

TURN ON T2 |\ S1020

CONNECT RVL TO SENSING UNIT

51030

SENSE VOLTAGE OF RVL 51040




US 2018/0061296 A1

ORGANIC LIGHT EMITTING DISPLAY
PANEL, ORGANIC LIGHT EMITTING
DISPLAY DEVICE AND THE METHOD FOR
DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2016-0112176, filed on Aug. 31,
2016, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an organic light
emitting display panel, an organic light emitting display
device, and a method for driving the same.

Description of the Related Art

[0003] An organic light emitting display device which has
recently attracted a lot of attention as a display device uses
a self-emitting organic light emitting diode OLED and thus
has the advantages of a high response speed and increased
luminous efficiency, brightness and a wider viewing angle.
[0004] In the organic light emitting display device, sub-
pixels including OLEDs are disposed in a matrix form and
the brightness of subpixels selected in response to a scan
signal is controlled according to a gray scale of data.
[0005] In addition, an OLED includes an anode electrode
and a cathode electrode, and the anode electrode and the
cathode electrode may become short-circuited by foreign
material produced during a manufacturing process, moisture
penetration or shock generated after shipment.

[0006] Such a short circuit of the OLED may degrade the
image quality or may cause a panel burning in severe
instances.

[0007] However, an organic light emitting display panel
cannot accurately detect a short circuit of the OLED due to
structural characteristics of a subpixel.

SUMMARY OF THE INVENTION

[0008] An aspect of the present invention provides an
organic light emitting display panel having a subpixel struc-
ture which can detect a short circuit between an anode
electrode and a cathode electrode of an organic light emit-
ting diode, an organic light emitting display device, and a
method for driving the same.

[0009] Another aspect of the present invention provides an
organic light emitting display panel having a subpixel struc-
ture in which two or more subpixels share a single sensing
line, yet can accurately distinguish and detect a short circuit
of an organic light emitting diode in each subpixel unit, an
organic light emitting display device, and a method for
driving the same.

[0010] According to an aspect of the present invention,
there is provided an organic light emitting display panel in
which a plurality of data lines and a plurality of scan lines
are disposed and a plurality of subpixels defined by the
plurality of data lines and the plurality of scan lines is
disposed, a data driver that drives the plurality of data lines,
and a scan driver that drives the plurality of scan lines.
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[0011] In such an organic light emitting display device,
each subpixel can include an organic light emitting diode
including a first electrode, an organic emission layer, and a
second electrode, a driving transistor including a first node
corresponding to a gate node, a second node electrically
connected to the first electrode of the organic light emitting
diode, and a third node to be applied with a driving voltage,
a first transistor controlled by a first scan signal applied to a
gate node and electrically connected between the first node
of the driving transistor and a data line, a second transistor
controlled by a second scan signal applied to a gate node and
electrically connected between the second node of the
driving transistor and a reference voltage line, a third
transistor controlled by a data voltage applied to a gate node
and electrically connected between a gate node of the second
transistor and a second scan line configured to supply the
second scan signal, and a storage capacitor electrically
connected between the first node and the second node of the
driving transistor.

[0012] According to another aspect of the present inven-
tion, an organic light emitting display panel can include a
plurality of data lines, a plurality of scan lines, and a
plurality of subpixels defined by the plurality of data lines
and the plurality of scan lines.

[0013] In the organic light emitting display panel, each
subpixel can include an organic light emitting diode includ-
ing a first electrode, an organic emission layer, and a second
electrode, a driving transistor including a first node corre-
sponding to a gate node, a second node electrically con-
nected to the first electrode of the organic light emitting
diode, and a third node to be applied with a driving voltage,
a first transistor controlled by a first scan signal applied to a
gate node and electrically connected between the first node
of the driving transistor and a data line, a second transistor
controlled by a second scan signal applied to a gate node and
electrically connected between the second node of the
driving transistor and a reference voltage line, a third
transistor controlled by a data voltage applied to a gate node
and electrically connected between a gate node of the second
transistor and a second scan line configured to supply the
second scan signal, and a storage capacitor electrically
connected between the first node and the second node of the
driving transistor.

[0014] According to yet another aspect of the present
invention, a method for driving an organic light emitting
display device including an organic light emitting display
panel in which a plurality of data lines and a plurality of scan
lines are disposed and a plurality of subpixels defined by the
plurality of data lines and the plurality of scan lines is
disposed, and an organic light emitting diode, a driving
transistor that drives the organic light emitting diode, and a
first transistor electrically connected between a gate node of
the driving transistor and a data line are disposed in each
subpixel.

[0015] The method can include initializing a reference
voltage line to a reference voltage for detection in a state
where a second transistor connected between a first elec-
trode of the organic light emitting diode and the reference
voltage line is turned off, turning on the second transistor,
connecting a sensing unit to the reference voltage line when
a predetermined time passes after the second transistor is
turned on, and sensing a voltage of the reference voltage line
by the sensing unit.
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[0016] The second transistor can be turned on or turned off
by a data voltage on the data line electrically connected to
a drain node or a source node of the first transistor.

[0017] According to the present exemplary embodiments
described above, it is possible to provide an organic light
emitting display panel having a subpixel structure which can
detect a short circuit between an anode electrode and a
cathode electrode of an organic light emitting diode, an
organic light emitting display device, and a method for
driving the same.

[0018] Further, according to embodiments, it is possible to
provide an organic light emitting display panel having a
subpixel structure in which two or more subpixels share a
single sensing line and which can accurately distinguish and
detect a short circuit of an organic light emitting diode in
each subpixel unit, an organic light emitting display device,
and a method for driving the same.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other aspects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0020] FIG. 1 is a schematic system configuration view of
an organic light emitting display device according to an
embodiment of the invention;

[0021] FIG. 2 is a diagram of a subpixel structure of the
organic light emitting display device according to an
embodiment of the invention;

[0022] FIG. 3 is another diagram of a subpixel structure of
the organic light emitting display device according to an
embodiment of the invention;

[0023] FIG. 4 is an exemplary diagram of a compensation
circuit of the organic light emitting display device according
to an embodiment of the invention;

[0024] FIG. 5 is a diagram illustrating a sensing sharing
structure in an organic light emitting display panel according
to an embodiment of the invention;

[0025] FIG. 6 is a diagram illustrating an organic light
emitting diode short circuit detection circuit according to an
embodiment of the invention;

[0026] FIG. 7 is a timing chart of detection of an organic
light emitting diode short circuit according to an embodi-
ment of the invention;

[0027] FIG. 8 is a diagram illustrating an organic light
emitting diode short circuit detection circuit in a sensing
sharing structure of the organic light emitting display device
according to an embodiment of the invention;

[0028] FIG. 9 is a diagram illustrating the principle of
detecting an organic light emitting diode short circuit from
each subpixel unit in the organic light emitting display
device according to an embodiment of the invention; and
[0029] FIG. 10 is a flow chart of a method for driving the
organic light emitting display device according to an
embodiment of the invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0030] Hereinafter, some embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. When reference numerals refer to
components of each drawing, although the same compo-
nents are illustrated in different drawings, the same compo-
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nents are referred to by the same reference numerals as
possible. Further, if it is considered that description of
related known configuration or function may cloud the gist
of the present invention, the description thereof will be
omitted.

[0031] Further, in describing components of the present
invention, terms such as first, second, A, B, (a), (b), etc. can
be used. These terms are used only to differentiate the
components from other components. Therefore, the nature,
order, sequence, or number of the corresponding compo-
nents is not limited by these terms. It is to be understood that
when one element is referred to as being “connected to” or
“coupled to” another element, it may be directly connected
to or directly coupled to another element, connected to or
coupled to another element, having still another element
“Intervening” therebetween, or “connected to” or “coupled
to” another element via still another element.

[0032] FIG. 1 is a schematic system configuration view of
an organic light emitting display device 100 according to the
present exemplary embodiments.

[0033] Referring to FIG. 1, the organic light emitting
display device 100 according to embodiments includes an
organic light emitting display panel 110 in which a plurality
of data lines DL and a plurality of scan lines GL are disposed
and a plurality of subpixels SP defined by the plurality of
data lines DL and the plurality of scan lines GL is disposed,
a data driver 120 that drives the plurality of data lines DL,
a scan driver 130 that drives the plurality of scan lines GL,
and a panel controller 140 that controls the data driver 120
and the scan driver 130.

[0034] The panel controller 140 supplies various control
signals to the data driver 120 and the scan driver 130 to
control the data driver 120 and the scan driver 130.

[0035] The panel controller 140 starts scanning according
to a timing realized in each frame, converts image data input
from the outside into a data signal format used in the data
driver 120, outputs the converted image data, and controls
data driving at an appropriate time according to the scan-
ning.

[0036] The panel controller 140 can be a timing controller
or a control device that includes the timing controller and
further performs other control functions.

[0037] The panel controller 140 can be implemented as a
component separate from the data driver 120 or can be
implemented as an integrated circuit together with the data
driver 120.

[0038] The data driver 120 supplies a data voltage to the
plurality of data lines DL to drive the plurality of data lines
DL. Herein, the data driver 120 is also referred to as a
“source driver.”

[0039] The data driver 120 can include at least one source
driver integrated circuit SDIC to drive the plurality of data
lines DL.

[0040] Each source driver integrated circuit SDIC can
include a shift register, a latch circuit, a digital to analog
converter DAC, an output buffer, etc.

[0041] Each source driver integrated circuit SDIC can
further include an analog to digital converter ADC if nec-
essary.

[0042] The scan driver 130 sequentially supplies a scan
signal to the plurality of scan lines GL to sequentially drive
the plurality of scan lines GL. Herein, the scan driver 130 is
also referred to as a “gate driver.”
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[0043] The scan driver 130 can include at least one scan
driver integrated circuit GDIC.

[0044] Each scan driver integrated circuit GDIC can
include a shift register, a level shifter, etc.

[0045] The scan driver 130 sequentially supplies a scan
signal of an on voltage or an off voltage to the plurality of
scan lines GL according to the control of the panel controller
140.

[0046] When a specific scan line is scanned by the scan
driver 130, the data driver 120 converts image data received
from the panel controller 140 into a data voltage of an analog
form and supplies the data voltage to the plurality of data
lines DL.

[0047] The data driver 120 can be positioned on only one
side (e.g., upper side or lower side) of the organic light
emitting display panel 110 as illustrated in FIG. 1, or can be
positioned on both sides (e.g., upper side and lower side) of
the organic light emitting display panel 110 if necessary,
depending on a driving method, a panel design method, etc.
[0048] The scan driver 130 can be positioned on only one
side (e.g., left side or right side) of the organic light emitting
display panel 110 as illustrated in FIG. 1, or can be posi-
tioned on both sides (e.g., left side and right side) of the
organic light emitting display panel 110 if necessary,
depending on a driving method, a panel design method, etc.
[0049] The panel controller 140 receives input image data
together with various timing signals including a vertical
synchronization signal Vsync, a horizontal synchronization
signal Hsync, an input data enable (DE) signal, a clock
signal CLK, etc. from the outside.

[0050] The panel controller 140 receives timing signals,
such as a vertical synchronization signal Vsync, a horizontal
synchronization signal Hsync, an input (DE) signal, a clock
signal, etc., generates various control signals, and outputs
the control signals to the data driver 120 and the scan driver
130 in order to control the data driver 120 and the scan driver
130.

[0051] For example, the panel controller 140 outputs
various gate control signals GCS including a gate start pulse
GSP, a gate shift clock GSC, a gate output enable (GOE)
signal, etc. in order to control the scan driver 130.

[0052] Herein, the gate start pulse GSP controls an opera-
tion start timing of the one or more scan driver integrated
circuits constituting the scan driver 130. The gate shift clock
GSC is a clock signal commonly input to the one or more
scan driver integrated circuits, and controls a shift timing of
a scan signal (gate pulse). The gate output enable (GOE)
signal designates timing information of the one or more scan
driver integrated circuits.

[0053] Further, the panel controller 140 outputs various
data control signals DCS including a source start pulse SSP,
a source sampling clock SSC, a source output enable (SOE)
signal, etc. in order to control the data driver 120.

[0054] Herein, the source start pulse SSP controls a data
sampling start timing of the one or more source driver
integrated circuits constituting the data driver 120. The
source sampling clock SSC is a clock signal for controlling
a data sampling timing in each source driver integrated
circuit. The source output enable (SOE) signal controls an
output timing of the data driver 120.

[0055] In addition, each source driver integrated circuit
SDIC included in the data driver 120 can be connected to a
bonding pad of the organic light emitting display panel 110
through a Tape Automated Bonding (TAB) method or a Chip
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On Glass (COG) method or may be directly disposed on the
organic light emitting display panel 110, or can be integrated
and disposed in the organic light emitting display panel 110
if necessary.

[0056] Alternatively, each source driver integrated circuit
SDIC can be implemented in a Chip On Film (COF) type in
which the source driver integrated circuit SDIC is mounted
on a film connected to the organic light emitting display
panel 110.

[0057] Each scan driver integrated circuit GDIC included
in the scan driver 130 can be connected to a bonding pad of
the organic light emitting display panel 110 through a Tape
Automated Bonding (TAB) method or a Chip On Glass
(COG) method, or implemented in a Gate In Panel (GIP)
type and directly disposed in the organic light emitting
display panel 110, or integrated and disposed in the organic
light emitting display panel 110 if necessary.

[0058] Alternatively, each scan driver integrated circuit
GDIC can be implemented in a Chip On Film (COF) type in
which the scan driver integrated circuit GDIC is mounted on
a film connected to the organic light emitting display panel
110.

[0059] The organic light emitting display device 100
according to embodiments can include at least one source
printed circuit board SPCB required for connection to at
least one source driver integrated circuit SDIC in a circuit
manner and a control printed circuit board CPCB for mount-
ing control components and various electrical devices.
[0060] At least one source driver integrated circuit SDIC
can be directly mounted on the at least one source printed
circuit board SPCB, or a film on which at least one source
driver integrated circuit SDIC is mounted can be connected
to the at least one source printed circuit board SPCB.
[0061] On the control printed circuit board CPCB, the
controller 140 configured to control the operations of the
data driver 120 and the scan driver 130 and a power
controller configured to supply various voltages or currents
to the organic light emitting display panel 110, the data
driver 120, and the scan driver 130 or control various
voltages or currents to be supplied thereto can be mounted
on the CPCB.

[0062] The at least one source printed circuit board SPCB
and the control printed circuit board CPCB can be connected
through at least one connection medium in a circuit manner.
[0063] Herein, the connection medium can be a flexible
printed circuit FPC, a flexible flat cable FFC, or the like.
[0064] The at least one source printed circuit board SPCB
and the control printed circuit board CPCB can be combined
into a single printed circuit board.

[0065] Further, the controller 140 can be combined with
the source driver integrated circuit SDIC.

[0066] Each sub pixel SP disposed in the organic light
emitting display panel 110 according to embodiments can
include an organic light emitting diode OLED as a self-
emitting element and a driving transistor configured to drive
the OLED.

[0067] The kind and the number of circuit elements con-
stituting each subpixel SP can be determined in various ways
depending on a provided function and a design method.
[0068] Hereinafter, a structure of each subpixel SP dis-
posed in the organic light emitting display panel 110 accord-
ing to embodiments will be illustrated with reference to FIG.
2 and FIG. 3.
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[0069] FIG. 2 is an exemplary diagram of a subpixel
structure of the organic light emitting display device 100
according to the present exemplary embodiments.

[0070] Referring to FIG. 2, each subpixel SP in the organic
light emitting display device 100 according to embodiments
can include an organic light emitting diode OLED, a driving
transistor DRT that drives the organic light emitting diode
OLED, a first transistor T1 configured to transfer a data
voltage to a first node N1 corresponding to a gate node of the
driving transistor DRT, and a storage capacitor Cst that
maintains a data voltage corresponding to an image signal
voltage or a voltage corresponding thereto for a single
frame.

[0071] The organic light emitting diode OLED can include
a first electrode E1 (e.g., anode electrode or cathode elec-
trode), an organic emission layer EL, and a second electrode
E2 (e.g., cathode electrode or anode electrode).

[0072] The second electrode E2 of the organic light emit-
ting diode OLED can be applied with a ground voltage
EVSS.

[0073] The driving transistor DRT supplies a driving cur-
rent to the organic light emitting diode OLED to drive the
organic light emitting diode OLED.

[0074] The driving transistor DRT includes the first node
N1, a second node N2, and a third node N3.

[0075] The first node N1 of the driving transistor DRT
corresponds to a gate node and can be electrically connected
to a source node or a drain node of the first transistor T1.
[0076] The second node N2 of the driving transistor DRT
can be electrically connected to the first electrode F1 of the
organic light emitting diode OLED and can be a source node
or a drain node.

[0077] The third node N3 of the driving transistor DRT is
a node to be applied with a driving voltage EVDD and can
be electrically connected to a driving voltage line DVL that
supplies the driving voltage EVDD and can be a drain node
or a source node.

[0078] The first transistor T1 is electrically connected
between a data line DL and the first node N1 of the driving
transistor DRT and can be controlled by a first scan signal
SCANI1 applied to a gate node through a scan line.

[0079] The first transistor T1 can be turned on by the first
scan signal SCAN1 and then can transfer a data voltage
VDATA supplied through the data line DL to the first node
N1 of the driving transistor DRT.

[0080] The storage capacitor Cst can be electrically con-
nected between the first node N1 and the second node N2 of
the driving transistor DRT.

[0081] FIG. 3 is another example diagram of a subpixel
structure of the organic light emitting display device 100
according to embodiments.

[0082] Referring to FIG. 3, each subpixel SP disposed in
the organic light emitting display panel 110 according to
embodiments can further include, for example, a second
transistor T2 in addition to the organic light emitting diode
OLED, the driving transistor DRT, the first transistor T1 and
the storage capacitor Cst.

[0083] Referring to FIG. 3, the second transistor T2 can be
electrically connected between the second node N2 of the
driving transistor DRT and a reference voltage line RVL that
supplies a reference voltage VREF and can be controlled by
a second scan signal SCAN2 applied to a gate node.
[0084] Since the subpixel SP further includes the above-
described second transistor T2, it is possible to effectively
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control a voltage state of the second node N2 of the driving
transistor DRT in the subpixel SP.

[0085] The second transistor T2 can be turned on by the
second scan signal SCAN2 and then can apply the reference
voltage VREF supplied through the reference voltage line
RVL to the second node N2 of the driving transistor DRT.
[0086] Further, the second transistor T2 can be used as one
of the voltage sensing paths for the second node N2 of the
driving transistor DRT.

[0087] In addition, the first scan signal SCAN1 and the
second scan signal SCAN2 can be separate gate signals. In
this instance, the first scan signal SCAN1 and the second
scan signal SCAN2 can be applied to the gate node of the
first transistor T1 and the gate node of the second transistor
T2, respectively, through different scan lines.

[0088] In some cases, the first scan signal SCAN1 and the
second scan signal SCAN2 can be the same gate signal. In
this instance, the first scan signal SCAN1 and the second
scan signal SCAN2 can be applied in common to the gate
node of the first transistor T1 and the gate node of the second
transistor T2 through the same scan line.

[0089] Referring to FIG. 2 and FIG. 3, each of the driving
transistor DRT, the first transistor T1, and the second tran-
sistor T2 may also be implemented as an n-type or p-type
transistor.

[0090] Referring to FIG. 2 and FIG. 3, the storage capaci-
tor Cst 1s not a parasitic capacitor (e.g., Cgs, Cgd) which is
an internal capacitor present between the first node N1 and
the second node N2 of the driving transistor DRT, but is an
external capacitor intentionally designed outside the driving
transistor DRT.

[0091] In addition, the transistors such as the driving
transistor DRT and the circuit elements such as the organic
light emitting diode OLED in each subpixel SP disposed in
the organic light emitting display panel 110 may undergo
degradation with the lapse of driving time.

[0092] During the degradation, unique characteristics of
the circuit elements in each subpixel may be changed.
[0093] The characteristics of the circuit elements can
include characteristics (e.g., threshold voltage and mobility)
of the transistors such as the driving transistor DRT. The
characteristics of the circuit elements can also include
characteristics (e.g., threshold voltage) of the organic light
emitting diode OLED. In the following, the characteristics
of the circuit elements will also be described as subpixel
characteristics.

[0094] Also, each subpixel has a different driving time or
different characteristics of circuit elements therein. Thus,
each circuit element may have a different degree of change
in characteristics with time.

[0095] As such, variations of the characteristics of the
transistor and/or the organic light emitting diode OLED in
the organic light emitting display panel 110 may cause a
brightness variation of the organic light emitting display
panel 110 and may thus cause great degradation of image
quality.

[0096] Therefore, the organic light emitting display device
100 according to the present exemplary embodiments can
have a compensation function for sensing and compensating
the variations of the characteristics of the circuit elements
such as the transistor, the organic light emitting diode
OLED, etc. and a compensation circuit for the compensation
function.
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[0097] FIG. 4 is an exemplary diagram of a compensation
circuit of the organic light emitting display device 100
according to embodiments.

[0098] Referring to FIG. 4, the organic light emitting
display device 100 according to embodiments can include a
sensing unit 410 that generates sensing data via voltage
sensing and outputs the sensing data to identify character-
istics of a subpixel, a memory 420 that stores the sensing
data, and a compensation unit 430 that identifies the char-
acteristics of the subpixel using the sensing data and thus
performs a compensation process for compensating the
characteristics of the subpixel.

[0099] For example, the sensing unit 410 can include at
least one analog to digital converter ADC.

[0100] Each analog to digital converter ADC can be
included in each source driver integrated circuit SDIC
included inside the data driver 120, or can be included
outside the source driver integrated circuit SDIC in some
instances.

[0101] The compensation unit 430 can be included inside
the controller 140, or can be included outside the controller
140 in some instances.

[0102] The sensing data output from the sensing unit 410
can be composed of, for example, a low-voltage differential
signaling (LVDS) data format.

[0103] Referring to FIG. 4, the organic light emitting
display device 100 according to embodiments can include an
initialization switch SPRE that controls whether or not to
apply the reference voltage VREF to the reference voltage
line RVL and a sampling switch SAM that controls whether
or not to connect the reference voltage line RVL with the
sensing unit 410.

[0104] The initialization switch SPRE is a switch for
controlling a voltage application state of the second node N2
of the driving transistor DRT in the subpixel SP to be in a
voltage state that reflects desired characteristics of the circuit
elements.

[0105] When the initialization switch SPRE is turned on,
the reference voltage VREF can be supplied to the reference
voltage line RVL and then applied to the second node N2 of
the driving transistor DRT through the turned-on second
transistor T2.

[0106] The sampling switch SAM can be turned on to
electrically connect the reference voltage line RVL to the
sensing unit 410.

[0107] The on-off timing of the sampling switch SAM is
controlled in order for the sampling switch SAM to be
turned on when the second node N2 of the driving transistor
DRT in the subpixel SP is in a voltage state that reflects
desired characteristics of the circuit elements.

[0108] When the sampling switch SAM is turned on, the
sensing unit 410 can sense a voltage of the reference voltage
line RVL connected thereto.

[0109] When the sensing unit 410 senses a voltage of the
reference voltage line RVL, if the second transistor T2 is
turned on, the voltage sensed by the sensing unit 410 can
correspond to a voltage of the second node N2 of the driving
transistor DRT as long as a resistance component of the
driving transistor DRT can be ignored.

[0110] The voltage sensed by the sensing unit 410 can be
a voltage of the reference voltage line RVL, e.g., a voltage
of the second node N2 of the driving transistor DRT.
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[0111] If a line capacitor is present on the reference
voltage line RVL, the voltage sensed by the sensing unit 410
can be a voltage charged in the line capacitor on the
reference voltage line RVL.

[0112] Forexample, the voltage sensed by the sensing unit
410 can be a voltage value (VDATA-Vth or VDATA-AVth:
herein, VDATA is a data voltage for sensing driving) includ-
ing a threshold voltage Vth or a threshold voltage difference
AVth of the driving transistor DRT, or can be a voltage value
for sensing the mobility of the driving transistor DRT.
[0113] For example, a single reference voltage line RVL
which functions to supply the reference voltage VREF to
each subpixel SP and functions as a sensing line for sensing
characteristics of each subpixel SP can be disposed in every
subpixel column.

[0114] Alternatively, a single reference voltage line RVL
can be disposed in every two or more subpixel columns.
[0115] For example, if a pixel includes four subpixels (a
red subpixel, a white subpixel, a green subpixel, and a blue
subpixel), a single reference voltage line RVL can be dis-
posed in every pixel column including four subpixel col-
umns (a red subpixel column, a white subpixel column, a
green subpixel column, and a blue subpixel column) as
illustrated in FIG. 5.

[0116] FIG. 5 is a diagram illustrating a sensing sharing
structure in the organic light emitting display panel 110
according to embodiments.

[0117] Referring to FIG. 5, four subpixels SP_R, SP_W,
SP_G, and SP_B are connected in common to a single
reference voltage line RVL through a connection pattern CP.
[0118] That is, the four subpixels SP_R, SP_W, SP_G;, and
SP_B share the single reference voltage line RVL.

[0119] If the initialization switch SPRE is turned on, the
four subpixels SP_R, SP_W, SP_G, and SP_B are supplied
with the reference voltage VREF at the same time.

[0120] Ifthe sampling switch SAM is turned on, all of the
four subpixels SP_R, SP_W, SP_G, and SP_B can be
electrically connected to the sensing unit 410.

[0121] Therefore, at a point in time, a sensing driving
operation needs to be performed to only one of the four
subpixels SP_R, SP_W, SP_G, and SP_B.

[0122] Otherwise, a voltage of the reference voltage line
RVL is shown as a mixture of characteristics of two or more
subpixels. Thus, characteristics of each subpixel cannot be
sensed accurately.

[0123] In addition, the first electrode E1 and the second
electrode E2 of each subpixel may be short-circuited by a
foreign material produced during a process or moisture and
shock generated after shipment.

[0124] Such a phenomenon is referred to as an organic
light emitting diode short circuit.

[0125] If an organic light emitting diode short circuit
occurs, a corresponding subpixel cannot normally emit a
light, which may cause great degradation of image quality.
[0126] Therefore, a method of detecting an organic light
emitting diode short circuit is needed.

[0127] In this regard, according to the present exemplary
embodiments, an organic light emitting diode short circuit
can be detected by turning on the second transistor T2 and
then measuring a voltage of the first node N1 of the driving
transistor DRT electrically connected to the first electrode
E1 of the organic light emitting diode OLED.

[0128] However, if the organic light emitting diode short
circuit is detected by this method, an organic light emitting
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diode short circuit can also be falsely detected from a
subpixel in which an organic light emitting diode OLED is
actually not short-circuited, due to the shared sensing shar-
ing structure illustrated in FIG. 5.

[0129] Therefore, hereinafter, a method of detecting
whether or not an organic light emitting diode is short-
circuited in each subpixel unit and a circuit therefor will be
described.

[0130] FIG. 6 is a diagram illustrating an organic light
emitting diode short circuit detection circuit according to
embodiments.

[0131] Referring to FIG. 6, the organic light emitting
diode short circuit detection circuit according to embodi-
ments includes the subpixel SP having a subpixel structure
that enables detection of an organic light emitting diode
short circuit, the sensing unit 410 that senses a voltage of the
reference voltage line RVL, and a detection unit 600 that
determines whether or not an organic light emitting diode
short circuit occurs using a sensing result of the sensing unit
410.

[0132] Referring to FIG. 6, each subpixel SP has a sub-
pixel structure that enables detection of an organic light
emitting diode short circuit.

[0133] Each subpixel SP includes the organic light emit-
ting diode OLED, the driving transistor DRT, the first
transistor T1, the second transistor T2, the third transistor
T3, the storage capacitor Cst, etc.

[0134] That is, each subpixel has a 4T1C structure includ-
ing the four transistors DRT, T1, T2, and T3 and the single
capacitor Cst.

[0135] The organic light emitting diode OLED includes
the first electrode F1, the organic emission layer EL, and the
second electrode E2.

[0136] The driving transistor DRT includes the first node
N1 corresponding to a gate node, the second node N2
electrically connected to the first electrode E1 of the organic
light emitting diode OLED, and the third node N3 to be
applied with the driving voltage EVDD.

[0137] The first node N1 can be a gate node, the second
node N2 may be a source node or a drain node, and the third
node N3 can be a drain node or a source node.

[0138] The first transistor T1 can be electrically connected
between the first node N1 of the driving transistor DRT and
the data line DL.

[0139] An on or off operation of the first transistor T1 is
controlled by the first scan signal SCAN1 applied to a gate
node of the first transistor T1 through a first scan line GL1.
[0140] The second transistor T2 can be electrically con-
nected between the second node N2 of the driving transistor
DRT and the reference voltage line RVL.

[0141] The second transistor T2 is controlled by the sec-
ond scan signal SCAN2 applied to a gate node of the second
transistor T2.

[0142] The third transistor T3 is a transistor capable of
controlling whether or not to apply the second scan signal
SCAN2 to the gate node of the second transistor T2 and
controls an on or off operation of the second transistor T2.
[0143] The third transistor T3 can be electrically con-
nected between the gate node of the second transistor T2 and
a second scan line GL2 that supplies the second scan signal
SCAN2.

[0144] An on or off operation of the third transistor T3 is
controlled by the data voltage VDATA applied to a gate
node.
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[0145] 1If the third transistor T3 is turned on by the data
voltage VDATA, the second scan signal SCAN2 is applied
to the gate node of the second transistor T2.

[0146] In this instance, if the second scan signal SCAN2
is a turn-on level voltage (e.g., HIGH), the second transistor
T2 can be turned on.

[0147] The storage capacitor Cst can be electrically con-
nected between the first node N1 and the second node N2 of
the driving transistor DRT.

[0148] Referring to FIG. 6, the gate node of the third
transistor T3 can be connected to the data line DL electri-
cally connected to the drain node or the source node of the
first transistor T1 in the same subpixel.

[0149] According to the above-described subpixel struc-
ture, an on or off operation of the second transistor T2 that
electrically connects the first electrode E1 of the organic
light emitting diode OLED to the reference voltage line RVL
is controlled using the data voltage VDATA which can be
supplied differentially for each subpixel in a single row.
Thus, subpixels can be driven to accurately detect an organic
light emitting diode short circuit from each subpixel unit.
[0150] Referring to FIG. 6, the organic light emitting
diode short circuit detection circuit according to embodi-
ments can further include the sensing unit 410 and the
detection unit 600 in addition to the subpixel having a 4T1C
structure.

[0151] When the sensing unit 410 is electrically connected
to the reference voltage line RVL through the sampling
switch SAM, the sensing unit 410 can sense a voltage of the
reference voltage line RVL and output a sensing value
corresponding to a sensing voltage VSEN.

[0152] Ifthe sensing unit 410 is implemented as an analog
to digital converter, the sensing unit 410 can convert the
sensing voltage VSEN of'the reference voltage line RVL into
a sensing value corresponding to a digital value and then
output the sensing value.

[0153] The detection unit 600 can detect whether or not
the organic light emitting diode OLED is short-circuited
based on a sensing value output by the sensing unit 410 or
a sensing value output by the sensing unit 410 and then
stored in the memory 420.

[0154] According to the above description, it is possible to
perform a sensing process and a detection process capable of
accurately detecting an organic light emitting diode short
circuit from each individual subpixel unit (e.g., each sub-
pixel can be sensed individually, even when sharing a same
reference voltage line (RVL)).

[0155] FIG. 7 is a timing chart of detection of an organic
light emitting diode short circuit according to embodiments.
[0156] Referring to FIG. 7, a method of detecting an
organic light emitting diode short circuit according to the
embodiments can be performed during an initialization
period S710 and a detection period S720.

[0157] The initialization period S710 is a period in which
a subpixel state is initialized before actual driving for
detection of an organic light emitting diode short circuit.
[0158] The detection period S720 is a period in which
actual driving for detection of an organic light emitting
diode short circuit is performed.

[0159] Referring to FIG. 7, in the periods S710 to S720 for
detection of a short circuit of the organic light emitting diode
OLED in a first subpixel selected to check whether an
organic light emitting diode short circuit occurs from among
a plurality of subpixels SP, the first transistor T1 and the
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driving transistor DRT of the first subpixel SP are turned off
during the initialization period S710.

[0160] That is, during the initialization period S710, the
first scan signal SCAN1 can be a turn-off level voltage
LOW.

[0161] Also, during the initialization period S710, the
second transistor T2 is not turned on.

[0162] Thus, regardless of on or off of the third transistor
T3 (e.g., regardless of a level of the data voltage VDATA),
the second scan signal SCAN2 can be set to the turn-off' level
voltage LOW to turn off the second transistor T2.

[0163] Alternatively, the data voltage VDATA can be set
to the turn-off level voltage LOW to turn off the third
transistor T3 and thus turn off the second transistor T2.

[0164] During the initialization period S710, the reference
voltage line RVL can be initialized to a reference voltage for
detection VREF.

[0165] Herein, the reference voltage for detection VREF
can be set to a voltage value of B(V).

[0166] During the initialization period S710, the second
electrode E2 of the organic light emitting diode OLED in the
first subpixel SP is initialized to a ground voltage for
detection EVSS.

[0167] Herein, the ground voltage for detection EVSS can
be set to a voltage value of A(V).

[0168] As described above, during the initialization period
8710, in order to turn off the second transistor T2 in a state
where the reference voltage line RVL is initialized to the
reference voltage for detection VREF and the second elec-
trode E2 of the organic light emitting diode OLED in the
first subpixel SP is initialized to the ground voltage for
detection, the data voltage VDATA applied to the gate node
of the third transistor T3 of the first subpixel SP can be set
to the turn-off level voltage LOW or the second scan signal
SCAN2 can be set to the turn-off level voltage LOW. Thus,
it is possible to suppress the spread of a voltage state of the
first electrode E1 of the organic light emitting diode OLED
to the reference voltage line RVL.

[0169] That is, even if the organic light emitting diode
OLED is short-circuited, the reference voltage line RVL can
be accurately initialized to the reference voltage for detec-
tion VREF without being affected by the organic light
emitting diode short circuit. Thus, detection of an organic
light emitting diode short circuit can be performed more
accurately.

[0170] In addition, during the initialization period S710,
the driving voltage EVDD can be used as a high voltage
HIGH (e.g., about 26 V) used for display driving or can be
set to a low voltage LOW to not operate the driving
transistor DRT.

[0171] Referring to FIG. 7, in the periods S710 to S720 for
detection of a short circuit of the organic light emitting diode
OLED in the first subpixel selected to check whether an
organic light emitting diode short circuit occurs from among
the plurality of subpixels SP, when the second transistor T2
is turned on while the initialization period S710 proceeds,
the detection period S720 is started.

[0172] During the detection period S720 which proceeds
before the sampling switch SAM is turned on, the first
transistor T1 and the driving transistor DRT of the first
subpixel SP are in an off state and the second transistor T2
and the third transistor T3 is in an on state.
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[0173] That is, the first scan signal SCANI applied to the
gate node of the first transistor T1 in the first subpixel SP is
the turn-off level voltage LOW.

[0174] Therefore, the first transistor T1 is in an off state,
and the driving transistor DRT is also in an off state since the
data voltage VDATA is not applied to the gate node of the
driving transistor DRT.

[0175] The data voltage VDATA applied to the gate node
of the third transistor T3 in the first subpixel SP, which is a
turn-on level voltage HIGH.

[0176] When the third transistor T3 of the first subpixel SP
is turned on, the second scan signal SCAN2 of the turn-on
level voltage HIGH can be applied to the gate node of the
second transistor T2.

[0177] After the detection is performed for a period of
time as described above, the sampling switch SAM is turned
on to connect the sensing unit 410 to the reference voltage
line RVL.

[0178] Thus, the sensing unit 410 senses a voltage of the
reference voltage line RVL.

[0179] According to the above description, in a state
where the first transistor T1 and the driving transistor DRT
of the first subpixel SP are turned off and the second
transistor T2 and the third transistor T3 are turned on, the
sensing unit 410 can sense a voltage of the second node N2
of the driving transistor DRT electrically connected to the
first electrode E1 of the organic light emitting diode OLED
through the reference voltage line RVL. Thus, it is possible
to accurately detect an organic light emitting diode short
circuit to the exclusion of the effects of the first transistor T1
and the driving transistor DRT.

[0180] During the detection period S720, the driving volt-
age EVDD can be used as a high voltage HIGH, which is
used for display driving or can be set to a low voltage to not
operate the driving transistor DRT.

[0181] Referring to FIG. 7, the voltage value (A(V)) of the
ground voltage for detection EVSS applied to the second
electrode E2 of the organic light emitting diode OLED can
be different from the voltage value (B(V)) of the reference
voltage for detection VREF applied to the reference voltage
line RVL during the initialization period S710.

[0182] As an example, the voltage value (A(V)) (e.g., 6.5
(V)) of the ground voltage for detection EVSS can be greater
than the voltage value (B(V)) (0 (V)) of the reference
voltage for detection VREF. For example, FIG. 7 corre-
sponds to this situation.

[0183] As another example, the voltage value (A(V)) of
the ground voltage for detection EVSS can be less than the
voltage value (B(V)) of the reference voltage for detection
VREF.

[0184] Also, the voltage value (A(V)) (e.g., 6.5 (V)) of the
ground voltage for detection EVSS greater than the voltage
value (e.g., 0 (V)) of the ground voltage during an image
display period.

[0185] As described above, since the ground voltage for
detection EVSS is set to a voltage value different from the
reference voltage for detection VREF for the initialization
period S710, when the second transistor T2 is turned on, a
voltage of the reference voltage line RVL can be changed if
there is a short circuit of the organic light emitting diode
OLED (e.g., if no short circuit, then voltage of RVL should
stay the same). Such a change in voltage makes it possible
to easily and accurately determine whether or not an organic
light emitting diode short circuit occurs.
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[0186] Referring to FIG. 7, the detection unit 600 can
compare the sensing voltage VSEN with the reference
voltage for detection VREF based on the sensing value
obtained by the sensing unit 410 and detect whether or not
the organic light emitting diode OLED of the first subpixel
SP is short-circuited.

[0187] Accordingly, it is possible to easily, rapidly and
accurately determine whether or not an organic light emit-
ting diode short circuit occurs simply by comparing the
sensing voltage VSEN obtained via sensing driving with the
reference voltage for detection VREF already known.

[0188] The method of detection via comparison will be
described in more detail with reference to FIG. 7.

[0189] The voltage value (A(V)) (e.g., 6.5 (V)) of the
ground voltage for detection EVSS can be set to be higher
than the voltage value (B(V)) (0 (V)) of the reference
voltage for detection VREF. In this instance, assuming that
the organic light emitting diode OLED is not short-circuited,
even if the second transistor T2 is turned on to electrically
connect the first electrode E1 of the organic light emitting
diode OLED to the reference voltage line RVL, the reference
voltage line RVL should maintain the reference voltage for
detection VREF applied during the initialization period
S710, or at least, the reference voltage line RVL should not
experience a great change in voltage.

[0190] Therefore, if the sensing voltage VSEN is equal to
the reference voltage for detection VREF or changed by a
predetermined amount of change or less based on the
reference voltage for detection VREF as a result of com-
parison in voltage, the detection unit 600 can determine that
a short circuit does not occur in the organic light emitting
diode OLED of the first subpixel SP.

[0191] The voltage value (A(V)) (e.g., 6.5 (V)) of the
ground voltage for detection EVSS can be set to be higher
than the voltage value (B(V)) (0 (V)) of the reference
voltage for detection VREF. In this instance, assuming that
the organic light emitting diode OLED is short-circuited, the
first electrode E1 of the organic light emitting diode OLED
is changed to correspond to the ground voltage for detection
EVSS of the second electrode E2.

[0192] Therefore, if the second transistor T2 is turned on
to electrically connect the first electrode E1 of the organic
light emitting diode OLED to the reference voltage line
RVL, the reference voltage line RVL cannot maintain the
reference voltage for detection VREF applied during the
initialization period S710 but can be changed to correspond
to a voltage state of the first electrode E1 of the organic light
emitting diode OLED.

[0193] Therefore, if the sensing voltage VSEN is higher
than the reference voltage for detection VREF or changed by
more than the predetermined amount of change based on the
reference voltage for detection VREF, the detection unit 600
can determine that a short circuit occurs in the organic light
emitting diode OLED of the first subpixel SP.

[0194] Accordingly, simply by comparing the sensing
voltage VSEN obtained via sensing driving with the refer-
ence voltage for detection VREF already known, it is
possible to accurately determine that a short circuit occurs in
the organic light emitting diode OLED if a difference
(voltage variation) between the sensing voltage VSEN and
the reference voltage for detection VREF is higher than a
predetermined level (predetermined amount of change) as a
result of comparison.
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[0195] The above-described detection unit 600 can store
information (e.g., subpixel identification information and
subpixel position information) about the subpixel SP in
which an organic light emitting diode short circuit is
detected in the memory or can output the information on a
screen or the like.

[0196] Thus, it is possible to easily identify a position for
a repair process for the subpixel. Herein, the repair process
can be, for example, a laser cutting process of electrically
cutting the first electrode F1 of the short-circuited organic
light emitting diode OLED and the second node N2 of the
driving transistor DRT. Alternatively, the repair process can
be a process of suppressing application of the ground
voltage EVSS to the second electrode E2 of the organic light
emitting diode OLED.

[0197] FIG. 8 is a diagram illustrating an organic light
emitting diode short circuit detection circuit in a sensing
sharing structure of the organic light emitting display device
100 according to embodiments, and FIG. 9 is a diagram
provided to explain the principle of detecting an organic
light emitting diode short circuit from each subpixel (SP)
unit in the organic light emitting display device 100 accord-
ing to embodiments.

[0198] Referring to FIG. 8, two subpixels SP_R and SP_B
share a single reference voltage line RVL.

[0199] That is, the reference voltage line RVL electrically
connected to the drain node or the source node of the second
transistor T2 of a first subpixel SP_R can also be electrically
connected to the drain node or the source node of the second
transistor T2 of a second subpixel SP_B adjacent to the first
subpixel SP_R.

[0200] According to the above-described sensing sharing
structure, fewer reference voltage lines RVL can be used in
the organic light emitting display panel 110, and, thus, a
panel aperture ratio can be increased and the number of
switches SAM and SPRE and sensing units 410 connected
to the reference voltage line RVL can be reduced. Therefore,
if the switches SAM and SPRE and the sensing unit 410 are
included in the source driver integrated circuit SDIC, the
source driver integrated circuit SDIC designed can be sim-
plified and reduced in size.

[0201] In the sensing sharing structure described above,
the organic light emitting diode short circuit detection circuit
according to embodiments can distinguish and detect a short
circuit of the organic light emitting diode OLED in each of
the two subpixels SP_R and SP_B.

[0202] This is because an on or off operation of the second
transistor T2 can be controlled by the data voltage VDATA
specific to each individual subpixel.

[0203] That is, if a subpixel selected to check whether an
organic light emitting diode short circuit occurs is the first
subpixel SP_R, a data voltage VDATA_R of a turn-on level
voltage HIGH is supplied to the first subpixel SP_R to turn
on the third transistor T3. Thus, the second transistor T2 is
turned on. Therefore, a voltage state of the reference voltage
line RVL can be changed depending on whether or not a
short circuit occurs in the organic light emitting diode OLED
in the first subpixel SP_R.

[0204] In this instance, a data voltage VDATA_B of a
turn-off level voltage LOW is supplied to the second sub-
pixel SP_B to turn off the third transistor T3. Thus, the
second transistor T2 is turned off. Therefore, the voltage
state of the reference voltage line RVL cannot be affected
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depending on whether or not a short circuit occurs in the
organic light emitting diode OLED in the second subpixel
SP_B.

[0205] In other words, as illustrated in FI1G. 9, during the
detection period S720 for detection of a short circuit in the
organic light emitting diode OLED in the first subpixel
SP_R. the data voltage VDATA_R applied to the gate node
of the third transistor T3 of the first subpixel SP is a turn-on
level voltage HIGH, and in a state where the second tran-
sistor T2 of the first subpixel SP is turned on, the data
voltage VDATA_B applied to the gate node of the third
transistor T3 of the second subpixel SP_B which shares the
reference voltage line RVL with the first subpixel SP_R is a
turn-off level voltage LOW and the second transistor T2 of
the second subpixel SP is in an off state.

[0206] Therefore, in case of detecting whether or not an
organic light emitting diode short circuit occurs from the
first subpixel SP_R, it is possible to accurately perform
detection without the effects of the other subpixel SP_B
sharing the reference voltage line RVL.

[0207] A method for driving the above-described organic
light emitting display device 100 for detection of an organic
light emitting diode short circuit will be briefly described
again.

[0208] FIG. 10 is a flow chart for a method of driving the
organic light emitting display device 100 according to
embodiments.

[0209] Referring to FIG. 10, embodiments can provide a
method for driving the organic light emitting display device
100 including the organic light emitting display panel 110 in
which the plurality of data lines DL and the plurality of scan
lines GL are disposed and the plurality of subpixels SP
defined by the plurality of data lines DL and the plurality of
scan lines GL is disposed, and the organic light emitting
diode OLED, the driving transistor DRT that drives the
organic light emitting diode OLED, and the first transistor
T1 electrically connected between the gate node of the
driving transistor DRT and the data line DL are disposed in
each subpixel SP.

[0210] The driving method can include initializing the
reference voltage line RVL to the reference voltage for
detection VREF in a state where the second transistor T2
connected between the first electrode E1 of the organic light
emitting diode OLED and the reference voltage line RVL is
turned off (81010), turning on the second transistor T2
(S1020), connecting the sensing unit 410 to the reference
voltage line RVL when a predetermined time passes after the
second transistor T2 is turned on (S1030), and sensing a
voltage of the reference voltage line RVL by the sensing unit
410 (51040).

[0211] The above-described step S1010 is included in the
initialization period S710.

[0212] The above-described steps S1020, S1030, and
S1040 are included in the detection period S720.

[0213] According to the above-described driving method,
it is possible to accurately detect whether or not an organic
light emitting diode short circuit occurs.

[0214] The gate node of the second transistor T2 can be
electrically connected to the data line DL electrically con-
nected to the drain node or the source node of the first
transistor T1.
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[0215] Therefore, the second transistor T2 can be turned
on or turned off depending on a voltage level (turn-on
voltage level, turn-off voltage level) of the data voltage
VDATA on the data line DL.
[0216] As such, since the gate node of the second transis-
tor T2 is connected to the data line DL, an on or off operation
of the second transistor T2 that connects the first electrode
E1 of the organic light emitting diode OLED to the reference
voltage line RVL can be controlled by the data voltage
VDATA supplied for each subpixel. Thus, it is possible to
accurately detect whether or not an organic light emitting
diode short circuit occurs in each subpixel unit.
[0217] The above-described turn-on level voltage can be a
high-level voltage HIGH or a low-level voltage LOW
depending on transistor type. The turn-off level voltage can
be a low-level voltage LOW or a high-level voltage HIGH
depending on transistor type.
[0218] In the present specification and drawings, the turn-
on level voltage is described as a high-level voltage HIGH
and the turn-off level voltage is described as a low-level
voltage LOW for convenience in explanation.
[0219] Further, each transistor can have a different turn-on
level voltage HIGH, and each transistor can have a different
turn-off level voltage LOW.
[0220] According to the embodiments described above, it
is possible to provide the organic light emitting display panel
110 having a subpixel structure which can detect a short
circuit between an anode electrode and a cathode electrode
of the organic light emitting diode OLED, the organic light
emitting display device 100, and a method for driving the
same.
[0221] Further, according to the embodiments described
above, it is possible to provide the organic light emitting
display panel 110 having a subpixel structure in which two
or more subpixels share a single sensing line (e.g., reference
voltage line RVL) and which can accurately distinguish and
detect a short circuit of an organic light emitting diode in
each subpixel unit, the organic light emitting display device
100, and a method for driving the same.
[0222] The foregoing description and the accompanying
drawings are provided only to illustrate the technical con-
ception of the present invention, but it will be understood by
a person having ordinary skill in the art that various modi-
fications and changes such as combinations, separations,
substitutions, and alterations of the components may be
made without departing from the scope of the present
invention. Therefore, the exemplary embodiments of the
present invention are provided for illustrative purposes only
but not intended to limit the technical concept of the present
invention. The scope of the technical concept of the present
invention is not limited thereto. Therefore, it should be
understood that the above-described exemplary embodi-
ments are illustrative in all aspects and do not limit the
present invention. The protective scope of the present inven-
tion should be construed based on the following claims, and
all the technical concepts in the equivalent scope thereof
should be construed as falling within the scope of the present
invention.
What is claimed is:
1. An organic light emitting display device comprising:
an organic light emitting display panel including a plu-
rality of data lines, a plurality of scan lines, and a
plurality of subpixels defined by the plurality of data
lines and the plurality of scan lines;
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a data driver configured to drive the plurality of data lines;
and

a scan driver configured to drive the plurality of scan
lines,

wherein each of the plurality of subpixels includes:
an organic light emitting diode including a first elec-

trode, an organic emission layer, and a second elec-
trode;

a driving transistor including a first node corresponding
to a driving gate node, a second node electrically
connected to the first electrode of the organic light
emitting diode, and a third node to be applied with a
driving voltage;

a first transistor controlled by a first scan signal applied
to a first gate node and electrically connected
between the first node of the driving transistor and a
data line among the plurality of data lines;

a second transistor controlled by a second scan signal
applied to a second gate node and electrically con-
nected between the second node of the driving
transistor and a reference voltage line;

a third transistor controlled by a data voltage applied to
a third gate node and electrically connected between
the second gate node of the second transistor and the
second scan line; and

a storage capacitor electrically connected between the
first node and the second node of the driving tran-
sistor.

2. The organic light emitting display device according to
claim 1, wherein the third gate node of the third transistor is
connected to the data line electrically connected to a drain
node or a source node of the first transistor.

3. The organic light emitting display device according to
claim 1, further comprising:

a sensing unit configured to sense a voltage of the
reference voltage line when electrically connected to
the reference voltage line through a sampling switch
and output a sensing value corresponding to a sensing
voltage; and

a detection unit configured to detect whether or not the
organic light emitting diode is short-circuited based on
the sensing value.

4. The organic light emitting display device according to
claim 3, wherein during a short circuit detection period for
detecting a short circuit in the organic light emitting diode
in a first subpixel among the plurality of subpixels before the
sampling switch is turned on,

a first scan signal of a turn-off level voltage is applied to
the first gate node of the first transistor of the first
subpixel,

a data voltage of a turn-on level voltage is applied to the
third gate node of the third transistor of the first
subpixel, and

when the third transistor of the first subpixel is turned on,
a second scan signal of a turn-on level voltage is
applied to the second gate node of the second transistor
of the first subpixel.

5. The organic light emitting display device according to
claim 4, wherein an initialization period proceeds before the
short circuit detection period, and

during the initialization period, the reference voltage line
is initialized to a reference voltage, a second electrode
of the organic light emitting diode of the first subpixel
is initialized to a ground voltage for short circuit
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detection, and at least one of the third gate node of the
third transistor of the first subpixel is applied with a
turn-off level voltage and the second scan signal is a
turn-off level voltage for turning off the second tran-
sistor of the first subpixel.

6. The organic light emitting display device according to
claim 5, wherein the ground voltage for the short circuit
detection has a different voltage value than the reference
voltage for the short circuit detection, and

wherein the ground voltage for the short circuit detection

is greater than a ground voltage for an image display
period.

7. The organic light emitting display device according to
claim 5, wherein the detection unit detects whether or not the
organic light emitting diode of the first subpixel is short-
circuited based on a comparison between the reference
voltage and the sensing value or the sensing voltage.

8. The organic light emitting display device according to
claim 5, wherein the detection unit determines that the
organic light emitting diode of the first subpixel is not short
circuited when the sensing voltage is equal to the reference
voltage or when the sensing voltage changes less than a
predetermined amount of change during the short circuit
detection period, and

wherein the detection unit determines that the organic

light emitting diode of the first subpixel is short
circuited when the sensing voltage is greater than the
reference voltage or when the sensing voltage changes
by more than the predetermined amount during the
short circuit detection period.

9. The organic light emitting display device according to
claim 4, wherein the reference voltage line electrically
connected to a drain node or a source node of the second
transistor of the first subpixel is also electrically connected
to a drain node or a source node of a second transistor of a
second subpixel among the plurality of subpixels, and

wherein the second subpixel is adjacent to the first sub-

pixel.

10. The organic light emitting display device according to
claim 9, wherein during the short circuit detection period for
the first subpixel, when the data voltage applied to the third
gate node of the third transistor of the first subpixel is a
turn-on level voltage and the second transistor of the first
subpixel is in an on state, a data voltage applied to the third
gate node of the third transistor of the second subpixel
sharing the reference voltage line with the first subpixel is a
turn-off level voltage and the second transistor of the second
subpixel is in an off state.

11. The organic light emitting display device according to
claim 1, wherein at least three subpixels in a pixel unit
among the plurality of subpixels are connected to the
reference voltage line.

12. An organic light emitting display panel comprising;

a plurality of data lines;

a plurality of scan lines; and

a plurality of subpixels defined by the plurality of data

lines and the plurality of scan lines,

wherein each of the plurality of subpixels includes:

an organic light emitting diode including a first elec-
trode, an organic emission layer, and a second elec-
trode;

adriving transistor including a first node corresponding
to a driving gate node, a second node electrically
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connected to the first electrode of the organic light
emitting diode, and a third node to be applied with a
driving voltage;

a first transistor controlled by a first scan signal applied
to a first gate node of the first transistor and electri-
cally connected between the first node of the driving
transistor and a data line among the plurality of data
lines;

a second transistor controlled by a second scan signal
applied to a second gate node of the second transistor
and electrically connected between the second node
of the driving transistor and a reference voltage line;

a third transistor controlled by a data voltage applied to
a third gate node of the third transistor and electri-
cally connected between the second gate node of the
second transistor and a second scan line configured
to supply the second scan signal; and

a storage capacitor electrically connected between the
first node and the second node of the driving tran-
sistor.

13. The organic light emitting display panel according to
claim 12, wherein the third gate node of the third transistor
and a drain node or a source node of the first transistor are
both connected to the data line.

14. The organic light emitting display panel according to
claim 12, wherein at least three subpixels in a pixel unit
among the plurality of subpixels are connected to the
reference voltage line.

15. The organic light emitting display panel according to
claim 12, wherein a red subpixel, a white subpixel, a green
subpixel and a blue subpixel in a pixel unit among the
plurality of subpixels are connected to the reference voltage
line.

16. A method for detecting a short circuit in an organic
light emitting diode in an organic light emitting display

11
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panel, the method comprising: initializing a reference volt-
age line connected to a first subpixel and a second subpixel
to a reference voltage;

turning on a second transistor connected between the

reference voltage line and a driving transistor within
the first subpixel;

connecting a sensing unit to the reference voltage line, via

a sampling switch, when a predetermined time elapses
after the second transistor is turned on;

sensing a sensing voltage of the reference voltage line by

the sensing unit; and

determining whether or not an organic light emitting

diode in the first subpixel is short circuited based on
comparing the sensing voltage and the reference volt-
age.

17. The method of claim 16, further comprising:

turning on and off the second transistor within the first

subpixel based on a data voltage supplied to a data line
electrically connected to a drain node or a source node
of a first transistor within the first subpixel,

wherein the first transistor within the first subpixel is

connected to a driving gate node of a driving transistor
connected to the organic light emitting diode in the first
subpixel.

18. The method of claim 16, further comprising:

determining whether or not an organic light emitting

diode in the second subpixel is short circuited based on
comparing the sensing voltage and the reference volt-
age,

19. The method of claim 16, wherein at least three
subpixels in a pixel unit among a plurality of subpixels in the
organic light emitting display panel are connected to the
reference voltage line.
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