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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Divisional of co-pending U.S.
patent application Ser. No. 13/718,739 filed Dec. 18, 2012,
which claims priority to Korean Patent Application Nos.
10-2012-0106563 filed Sep. 25, 2012 and 10-2012-0106565
filed Sep. 25, 2012, all of which are hereby incorporated by
reference, as if they are fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] This document relates to an organic light emitting
display device and a driving method of the device.

[0004] 2. Background Art

[0005] An organic light emitting element used for an
organic light emitting display device refers to a self-light
emitting element in which a light emitting layer is formed
between two electrodes on the substrate of the device.
Organic light emitting display devices are classified into top-
emission type, bottom-emission type, dual-emission type,
and so on according to a direction along which light 1s emit-
ted. Alternatively, organic light emitting devices can be
divided into passive matrix type and active matrix type
according to a driving method employed.

[0006] A sub-pixel disposed in an organic light emitting
display panel comprises a transistor unit including a switch-
ing transistor, a driving transistor, and a capacitor; and an
organic light emitting diode including a lower electrode con-
nected to the driving transistor included in the transistor unit,
an organic light emitting layer; and an organic light emitting
diode including a upper electrode.

[0007] An organic light emitting display panel exhibits
light intensity varying in proportion to the amounts of a
current flowing through the organic light emitting diode.
Since organic light emitting display panels require a large
amount of current compared with liquid crystal display pan-
els, in the event of short circuit at power terminals, an exces-
sive amount of current flows into the elements of the respec-
tive sub-pixels. Various factors cause short circuit at power
terminals, which include not only internal, structural factors
such as particles introduced into the organic light emitting
display panel during a manufacturing process (or a module
process), cracks, misalignment of pad units, and narrow wir-
ing layout but also external factors such as static electricity.

[0008] Ifan excessive current flows into a sub-pixel due to
short circuit at power terminals, elements of the correspond-
ing sub-pixel are burnt out. Burning out in a small region may
not be perceived at its early stage but neighboring sub-pixels
are gradually burnt out as the organic light emitting display
panel continues to operate.

[0009] TInthisrespect, there are high chances short circuit at
power terminals burns out sub-pixels of an organic light emit-
ting display panel and subsequently leads to a fire; therefore,
a means for preventing short circuit has to be provided.

SUMMARY OF THE INVENTION

[0010] The present invention has been made in an effort to
provide an organic light emitting display device comprising a
panel; a driving unit driving the panel; a timing controller
controlling the driving unit; a power supply supplying power
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to the panel; a current detection unit detecting a current flow-
ing through power line wiring of the panel and outputting the
detected current; and a power controller comparing the
detected current with a current value configured internally
and outputting a shutdown signal which turns off the power
supply if the detected current exceeds the predetermined cur-
rent value.

[0011] Another aspect of the present invention provides an
organic light emitting display device comprising a panel
including power line wiring wired up for individual blocks; a
driving unit driving the panel; a timing controller controlling
the driving unit; a power supply supplying power to the panel;
a current detection unit detecting a current flowing through
the power line wiring of each block and outputting the
detected current of the block; and a power controller compar-
ing detected currents of the individual blocks with each other
and outputting a shutdown signal which turns off the power
supply if a current higher or lower than the currents of the
other blocks is detected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompany drawings, which are included to
provide a further understanding of the invention and are
incorporated on and constitute a part of this specification
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
[0013] FIG. 1is a block diagram of an organic light emit-
ting display device according to the present invention;
[0014] FIG. 2 is a circuit diagram of a sub-pixel;

[0015] FIG. 3 is a block diagram of a power supply con-
troller according to a first embodiment of the present inven-
tion;

[0016] FIG. 4 is a first circuit diagram illustrating a power
controller;
[0017] FIG. 5 is a second circuit diagram illustrating a

power controller;

[0018] FIG. 6is a waveform diagram illustrating operation
of a power controller and a power supply in response to a
blank interval;

[0019] FIG. 7is a waveform diagram illustrating operation
of a power controller and a power supply in response to an
interval for which sensing data are provided,

[0020] FIG. 8 illustrates output states of a power supply
according to a comparison result between a detected current
value and a configured current value;

[0021] FIG. 9 is a block diagram of a power supply con-
troller according to amodified example of a first embodiment;
[0022] FIG. 10 illustrates an organic light emitting display
device implemented according to a first embodiment of the
present invention;

[0023] FIG. 11 is a flow diagram illustrating a method for
operating an organic light emitting display device according
to a first embodiment of the present invention;

[0024] FIG. 12 is a block diagram of a power supply con-
troller according to a second embodiment;

[0025] FIG. 13 illustrates output states of a power supply
according to a comparison result between detected currents of
individual blocks;

[0026] FIG. 14 illustrates an organic light emitting display
device implemented according to a second embodiment of the
present invention;

[0027] FIG. 15 is a flow diagram illustrating a method for
operating an organic light emitting display device according
to a second embodiment of the present invention;
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[0028] FIG. 16 is a block diagram of an organic light emit-
ting display device according to a third embodiment of the
present invention;

[0029] FIG.17is afirstexample of a compensation voltage
supply;

[0030] FIG. 18 is a second example of a compensation
voltage supply;

[0031] FIG. 19 is a circuit diagram of a sub-pixel;

[0032] FIG. 20 is an example of a compensation circuit of
FIG. 19;

[0033] FIG. 21 is a driving waveform diagram of a sub-

pixel of FIG. 20;

[0034] FIG. 22 is a block diagram implementing a circuit
according to a third embodiment of the present invention;
[0035] FIG. 23 is a circuit diagram of a compensation volt-
age supply and a voltage sensing unit of FIG. 22;

[0036] FIG. 24 illustrates an organic light emitting display
device implemented by using constituting elements accord-
ing to a third embodiment of the present invention;

[0037] FIG. 25 illustrates a maximum and a minimum level
of a reference voltage;

[0038] FIG. 26 illustrates an allowable range of a reference
voltage;
[0039] FIG. 27 illustrates output states of a power supply

according to a shutdown signal;

[0040] FIG. 28 is a flow diagram illustrating a method for
operating an organic light emitting display device according
to a third embodiment of the present invention;

[0041] FIG. 29 is a block diagram of an organic light emit-
ting display device according to a fourth embodiment of the
present invention,;

[0042] FIG. 30 illustrates a current sensing unit and an
analog-to-digital converter of FIG. 29;

[0043] FIG. 31 s acircuit diagram of a current sensing unit
of a first block of FIG. 30;

[0044] FIG. 32 is a block diagram of an analog-to-digital
converter, a timing controller, and a power supply;

[0045] FIG. 33 is a waveform diagram illustrating opera-
tion of an analog-to-digital converter in response to a blank
interval;

[0046] FIGS. 34 and 35 illustrate output states of a power
supply according to a decision of a timing controller; and
[0047] FIG. 36 is a flow diagram illustrating a method for
operating an organic light emitting display device according
to a fourth embodiment of the present invention.

DETAIL DESCRIPTION OF THE INVENTION

[0048] Reference will now be made in detail embodiments
of the invention examples of which are illustrated in the
accompanying drawings.

[0049] In what follows, preferred embodiments of the
present invention will be described in detail with reference to
appended drawings.

FIRST EMBODIMENT

[0050] Asshownin FIGS. 1 and 2, an organic light emitting
display device comprises an image processing unit 120, a
power supply 125, a timing controller 130, a data driving unit
150, a scan driving unit 140, a panel 160, a current detection
unit 170, and a power controller 180.

[0051] An image processing unit 120 provides a timing
controller 130 with a vertical synchronization signal (Vsync),
a horizontal synchronization signal (Hsync), a data enable

Apr. 30, 2015

signal (DE), a clock signal (CLK), and a data signal (DATA).
The image processing unit 120 is formed in a system board
110.

[0052] Thetiming controller 130 controls an operation tim-
ing of the data driving unit 150 and the scan driving unit 140
by using timing signals such as the vertical synchronization
signal (Vsync), the horizontal synchronization signal
(Hsync), the data enable signal (DE), and the clock signal
(CLK). Since the timing controller 130 is capable of deter-
mining a frame interval by counting the data enable signal
(DE) during one horizontal interval, the vertical synchroni-
zation signal (Vsync) and the horizontal synchronization sig-
nal (Hsyne) provided from the outside can be omitted. Con-
trol signals generated at the timing controller 130 include a
gate timing control signal (GDC) for controlling the opera-
tional timing of the scan driving unit 140 and a data timing
control signal (DDC) for controlling the operational timing of
the data driving unit 150. The gate timing control signal
(GDC) includes a gate start pulse, a gate shift clock, and a gate
output enable signal. The data timing control signal (DDC)
includes a source start pulse, a source sampling clock, and a
source output enable signal.

[0053] The scan driving unit 140 shifts the level of a gate
driving voltage in response to the gate timing control signal
(GDC) provided from the timing controller 130 and generates
ascansignal in a sequential manner. The scan driving unit 140
provides a scan signal through scan lines (SL.) connected to
sub-pixels (SPs) included in the panel 160.

[0054] The data driving unit 150 performs sampling of the
data signal (DATA) provided from the timing controller 130
in response to the data timing control signal (DDC) provided
from the timing controller 130 and latches on the sampled
data signal and transforms the latched, sampled data signal
into the data of a parallel data system. The data driving unit
150 transforms the data signal (DATA) into a gamma refer-
ence voltage. The data driving unit 150 provides the data
signal (DATA) through the data lines (DLs) connected to
sub-pixels (SPs) included in the panel 160.

[0055] The panel 160 comprises sub-pixels disposed in the
form of a matrix. Sub-pixels consist of red, green, and blue
sub-pixels; in some cases, white sub-pixels are included. A
panel 160 incorporating white sub-pixels can emit white light
even if light emitting layers of individual sub-pixels do not
emit red, green, and blue light. In this case, the white light is
converted into red, green, and blue light by an RGB color
filter.

[0056] Meanwhile, sub-pixels included in the panel 160
may be comprised as shown in FIG. 2. One sub-pixel com-
prises a switching transistor SW, a driving transistor DR, a
capacitor Cst, a compensation circuit CC, and an organic light
emitting diode D. The switching transistor (SW) performs a
switching operation in such a way that a data signal provided
through a first data line DL1 in response to a scan signal
provided through a first scan line SL1 is stored in the capaci-
tor as a data voltage. The driving transistor DR operates to
have a driving current flow between a first power line wiring
VDD and the ground GND. The compensation circuit CC
compensates for a threshold voltage of the driving transistor
DR. The compensation circuit CC comprises one or more
transistor and capacitor. The compensation circuit CC can be
implemented in various ways; specific descriptions and
examples of the compensation circuit are not provided fur-
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thermore. The organic light emitting diode D operates to emit
light according to a driving current developed by the driving
transistor DR.

[0057] Onesub-pixelis formedtohavea 2T (Transistor) 1C
(Capacitor) structure comprising a switching transistor SW, a
driving transistor DR, a capacitor Cst, and an organic light
emitting diode D. In case a compensation circuit CC is further
incorporated, the sub-pixel may forma 3T1C,4T2C, or 5T2C
structure. A sub-pixel having the structure above can form a
top-emission type, bottom-emission type, or dual-emission
type depending on a structure employed.

[0058] The power supply 125 converts an external voltage
supplied from the outside into a first voltage (for example, 20
V level), a second voltage (for example, 3.3V level), and alow
voltage (for example, 0V level), and so on. The first voltage,
being supplied to a first power line wiring VDD, is a drain
level voltage; the second voltage, being supplied to a second
power line wiring VCC, is a collector level voltage; and the
low level voltage is supplied to the ground GND and is a base
level voltage. The power supply 125 is formed in the system
board 110 together with the image processing unit 120. The
output voltage of the power supply 125 is used for the image
processing unit 120, the timing controller 130, the data driv-
ing unit 150, the scan driving unit 140, and the panel 160.

[0059] The current detection unit 170 detects a current
flowing into the panel 160 through the first power line wiring
VDD and outputs the detected current. The current detection
unit 170 detects a current flowing into the panel 160 through
the first power line wiring VDD and provides the detected
current to the power controller 180. The current detection unit
170 can be realized with conventional OP amps and the
detected current may be an analog value but the present inven-
tion is not limited to the above.

[0060] The power controller 180 generates a shutdown sig-
nal SDS according to a current detected by the current detec-
tion unit 170. The power controller 180 outputs the shutdown
signal SDS when the detected current reaches an overcurrent,
thereby turning off the power supply 125. In other words, the
whole output of the power supply 125 is shut down.

[0061] The current detection unit 170 and the power con-
troller 180 described earlier comprise a short detection circuit
which detects occurrence of short circuit at the power supply
and in the event of short circuit, turns off the power supply
125. Various factors cause short circuit at power terminals,
which include not only internal, structural factors such as
particles introduced into the panel 160 during manufacturing
process (or module process), cracks, misalignment of pad
units, and narrow wiring layout; but also external factors such
as static electricity.

[0062] Ifan excessive current flows into a sub-pixel due to
short circuit at power terminals, elements of the correspond-
ing sub-pixel are burnt out. Burning out in a small region may
not be perceived at its early stage but neighboring sub-pixels
are gradually burnt out as the panel 160 continues to operate.
To prevent the above problem, the short detection circuit
controls the power supply 125 in such a way to remove the
possibility of generating afire at the panel 160, where specific
descriptions thereof are given below.

[0063] Inthisrespect, there arehigh chances short circuit at
power terminals burns out sub-pixels of an organic light emit-
ting display panel and subsequently leads to a fire; therefore,
a means for preventing the short circuit has to be provided.
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[0064] In what follows, an organic light emitting display
device according to the present invention will be described in
more detail.

FIRST EMBODIMENT

[0065] As shown in FIG. 3, the circuit for controlling the
power supply 125 comprises a timing controller 130, a cur-
rent detection unit 170, and a power controller 180.

[0066] The current detection unit 170 detects a current
flowing through a first power line wiring VDD and supplies
the detected current to the power controller 180. The current
detection unit 170 detects a current flowing through the first
power line wiring VDD periodically or aperiodically. If the
current detection unit 170 detects a current flowing through
the first power line wiring VDD regularly and it is not con-
trolled by a particular device, it can be implemented by using
OP amps. On the other hand, if the current detection unit 170
detects a current flowing aperiodically through the first power
line wiring VDD and it is controlled by a particular device, it
can be implemented by using OP amps and switches. In this
case, a switch detects a current in accordance with a control
signal. Meanwhile, the current detection unit 170 may further
comprise an analog-to-digital converter according to the
structure of the power controller. At this time, the analog-to-
digital converter converts an analog current value to a digital
current value and displays the converted current.

[0067] Thetiming controller 130 provides a sensing signal
SS to the power controller 180. The timing controller 130 can
not only provide a panel with sensing data through a data
driving unit periodically but also provide the power controller
180 with the sensing signal SS in order for the power control-
ler 180 to operate in synchronization with a timing at which
the sensing data is displayed. On the other hand, the timing
controller 130 can provide the sensing signal SS to the power
controller 180 in order for the power controller 180 to operate
for blank intervals excluding an image display interval of the
panel.

[0068] Thepower controller 180 receives a detected current
from the current detection unit 170 and compares the detected
current with an internally set current value. If the detected
current exceeds the specified current value, a shutdown signal
SDS is output and turns off the power supply 125.

[0069] Meanwhile, if a physical distance between the
power supply 125 and the power controller 180 is rather long
(in other words, in case a transmission path is long or a
transmission method is different), the strength of the shut-
down signal SDS output from the power controller 180 may
be weakened. Similarly, due to a difference between the cir-
cuit of the power controller 180 and that of the power supply
125, logic level of the shutdown signal SDS may be changed.
To compensate for this change, the power controller 180 may
be comprised as described below.

[0070] As shown in FIGS. 4 and 5, the power controller
comprises an analysis unit 181 and a shutdown signal gen-
eration unit 185. At this time, the analysis unit 181 and the
shutdown signal generation unit 185 can be formed in the
same board together with the timing controller. Similarly, the
analysis unit 181 may be formed in the same board together
with the timing controller while the shutdown signal genera-
tion unit 185 may be formed in the same board together with
the power supply 125.

[0071] The analysis unit 181 receives a detected current
value from the current detection unit 170 and compares the
detected current value with an internally set current value and



US 2015/0115799 A1

outputs a digital pulse if the values are different from each
other. The shutdown signal generation unit 185 generates a
shutdown signal SDS by using a digital pulse output from the
analysis unit 181.

[0072] As an example, the shutdown generation unit 185
comprises a resistor Rs and a transistor TFT as shown in FIG.
4. One end of the resistor Rs is connected to a second power
line wiring VCC (which can be connected to the first power
line wiring VDD, too) and the other end is connected to a first
electrode (for example, a drain) of the transistor TFT. The
gate electrode of the transistor TFT is connected to a digital
pulse output port of the analysis unit 181; the first electrode is
connected to the other end of the resistor Rs and a signal input
port of the power supply 125; and a second electrode (for
example, a source) is connected to the ground wiring GND.

[0073] As can be shown from FIG. 4, since the transistor
TFT maintains a turn-off state when the digital pulse output
from the analysis unit 181 is a logic low level, a shutdown
signal SDS corresponding to the level of a second voltage
provided to the second power line wiring VCC is output.
Meanwhile, if the digital pulse output from the analysis unit
181 is a logic high level, the transistor TFT maintains a
turn-on state and a shutdown signal SDS corresponding to the
level of a low voltage provided to the ground wiring GND is
output.

[0074] Forexample, if the power supply 125 is turned off by
the shutdown signal SDS corresponding to the logic low
level, the power supply 125 is turned off even if the digital
pulse output from the analysis unit 181 becomes the logic
high level. Different from the above example, if the power
supply 125 is turned off by the shutdown signal SDS corre-
sponding to the logic high level, the power supply is turned off
even if the digital pulse output from the analysis unit 181
becomes the logic low level. At this time, it should be noted
that even if level of the digital pulse output from the analysis
unit 181 changes, it is compensated by the transistor TFT
constituting the shutdown signal generation unit 185 and a
power supply connected to the transistor TFT.

[0075] As another example, the shutdown signal generation
unit 185 comprises a NAND gate (or an inverter), a resistor
Rs, and a transistor TFT, as shown in FIG. 5. Two input ports
of the NAND gate are connected to a digital pulse output port
of the analysis unit 181 and the output of the NAND gate is
connected to the gate electrode of the transistor TFT. One end
of the resistor Rs is connected to a second power line wiring
VCC (which can be connected to the first power line wiring
VDD, too) and the other end is connected to a first electrode
(for example, the drain) of the transistor TFT. The gate elec-
trode of the transistor TFT is connected to the output port of
the NAND gate; the first electrode is connected to the other
end of the resistor Ts and a signal input port of the power
supply 125; and the second electrode (for example, the
source) is connected to the ground wiring GND.

[0076] As can be shown from FIG. 5, since the transistor
TFT maintains a turn-off state when the digital pulse output
from the analysis unit 181 is a logic high level, a shutdown
signal SDS corresponding to the level of a second voltage
provided to the second power line wiring VCC is generated.
Meanwhile, if the digital pulse output from the analysis umt
181isalogic low level, the transistor TFT maintains a turn-on
state and a shutdown signal SDS corresponding to the level of
a low voltage provided to the ground wiring GND is gener-
ated.
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[0077] Forexample, ifthe power supply 125 is turned off by
the shutdown signal SDS corresponding to the logic low
level, the power supply 125 is turned off even if the digital
pulse output from the analysis unit 181 becomes the logic low
level. Different from the above example, if the power supply
125 is turned off by the shutdown signal SDS corresponding
to the logic high level, the power supply is turned off even if
the digital pulse output from the analysis unit 181 becomes
the logic high level. At this time, it should be noted that even
if level of the digital pulse output from the analysis unit 181
changes, it is compensated by the transistor TFT constituting
the shutdown signal generation unit 185 and a power supply
connected to the transistor TFT.

[0078] The configurations shown in FIGS. 4 and 5
described above are valid when the transmission path (in
other words, an interface) between the analysis unit 181 and
shutdown signal generation unit 185 employs the minilL VDS
interface.

[0079] In what follows, operation states of the power con-
troller 180 and the power supply 125 according to control of
the timing controller will be described.

[0080] As shown in FIGS. 1 to 8, the timing controller 130
provides a sensing signal SS to the power controller 180 in
order for the power controller 180 to operate in the blank
intervals VB excluding the image display interval (1 frame) of
the panel 160. The blank interval VB refers to a vertical blank
formed between vertical synchronization signals Vsync iden-
tifying frames. The “DE” not explained refers to a data enable
signal and “DATA” refers to a data signal output from the
timing controller 130.

[0081] While maintaining the sensing signal SS at logic
low during the image display interval (1 frame), the timing
controller 130 converts the sensing signal SS to logic high H
during the blank interval VB. The power controller 180 can
determine whether the current detection unit 170 detects an
overcurrent in response to the sensing signal SS of logic high
H. At this time, a criterion for determining the occurrence of
an overcurrent, as described earlier, employs a method of
comparing a detected current with an internally set current
value.

[0082] Ifa detected current value corresponds to “Ab(A)”
which is larger than a predetermined current value “N(A)”, it
indicates an abnormal state where an overcurrent is detected
and the power controller 180 outputs a shutdown signal SDS.
Since the power supply 125 is turned off in response to the
shutdown signal SDS, an output voltage of the output port
Vout of the power supply is cut off. On the other hand, if a
detected current value is similar to or the same as the prede-
termined current value “N(A)”, it indicates a normal state
where an overcurrent is not detected and the power supply
125 outputs an output voltage through the output port Vout.
[0083] Meanwhile, in case the current detection unit 170
consists only of passive elements, the current detection unit
170 continuously detects and outputs a current flowing
through the power line wiring VDD, independently of the
sensing signal SS driving the power controller 180. However,
in case the current detection unit 170 comprises active and
passive elements at the same time, the current detection unit
170, in the same manner as the power controller 180, detects
and outputs a current flowing through the power line wiring
VDD for ablank interval excluding the image display interval
(1 frame) of the panel.

[0084] As described above, in case the timing controller
130 outputs a sensing signal SS driving the power controller
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180 only for the blank interval VB, a current value detection
time is very short compared with “T2” as can be seen from the
period of “T1”. Therefore, instead of generating a one-off
sensing signal SS driving the power controller 180, the timing
controller 130 may generate continuously N (where N is an
integer two or more) sensing signals SS1, SS2 driving the
power controller 180 for each blank interval VB.

[0085] Thetiming controller 130 not only periodically pro-
vides the panel 160 through the data driving unit 150 with
sensing data stored internally but also provides a sensing
signal SS to the power controller 180 in order for the power
controller 180 to operate in synchronization with a timing at
which the sensing data is displayed. Sensing data has been
described with reference to black data representing a black
color butis not limited to the above, which may comprise data
requiring a small amount of data for image display. For
example, sensing data can be displayed when a screen pro-
tectoris used, a screen protector is displayed on the panel 160,
or the whole image displayed on the panel 160 is converted
into another image but the present invention is not limited to
the above examples.

[0086] The timing controller 130 maintains the sensing
signal SS at logic low L during an image display interval (1
frame) but converts the sensing signal SS to logic high H
during which the sensing data such as black data is displayed.
The power controller 180 can detect whether a current value
corresponding to an overcurrent has occurred from the cur-
rent detection unit 170 in response to the sensing signal SS of
logic high H. At this time, a criterion for determining the
occurrence of an overcurrent, as described earlier, employs a
method of comparing a detected current with an internally set
current value.

[0087] Ifa detected current value corresponds to “Ab(A)”
which is larger than a predetermined current value “N(A)”, it
indicates an abnormal state where an overcurrent is detected
and the power controller 180 outputs a shutdown signal SDS.
Since the power supply 125 is turned off in response to the
shutdown signal SDS, an output voltage of the output port
Vout of the power supply is cut off. On the other hand, if a
detected current value is similar to or the same as the prede-
termined current value “N(A)”, it indicates a normal state
where an overcurrent is not detected and the power supply
125 outputs an output voltage through the output port Vout.
[0088] Meanwhile, in case the current detection unit 170
consists only of passive elements, the current detection unit
170 continuously detects and outputs a current flowing
through the power line wiring VDD, independently of the
sensing signal SS driving the power controller 180. However,
in case the current detection unit 170 comprises active and
passive elements at the same time, the current detection unit
170, in the same manner as the power controller 180, detects
and outputs a current flowing through the power line wiring
VDD for an interval during which sensing data such as black
data is displayed on the panel 160.

[0089] As described above, in case the timing controller
130 outputs a sensing data and a sensing signal SS operating
the power controller 180 in synchronization with a timing at
whichthe sensing data is displayed, as can be noticed from the
period of “T2”, an advantageous effect is obtained that a
current value detection time becomes long compared with
“T1”.

[0090] As shown in FIG. 9, a circuit controlling the power
supply 125 comprises atiming controller 130, a current detec-
tion unit 170, and a power controller 180. A power controller
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180 according to a modified example includes an inverter
INV between the timing controller 130 and the power con-
troller 180.

[0091] Although the structure of FIG. 3 assumes that the
timing controller 130 generates a separate sensing signal SS,
the structure of FIG. 9 can be used when the timing controller
130 is equipped with a port generating a vertical synchroni-
zation signal Vsync. The inverter INV inverts the vertical
synchronization signal Vsync and outputs a logic high level
during the “VB” interval of FIG. 6. Therefore, the structure of
FIG. 9, by employing the inverter INV, can control the power
controller 180 and the power supply 125 as shown in FIG. 6.
[0092] Meanwhile, the method as shown in FIG. 9 controls
the power controller 180 and the power supply 125 during the
“VB” interval. When the timing controller 130 does not have
an output port for the vertical synchronization signal Vsync,
adata enable signal DE output from the timing controller 130
may be utilized. To this purpose, a counter circuit may be
installed between the timing controller 130 and the power
controller 180 instead of the inverter INV; the enable signal
DE is counted by using the counter circuit; and the “VB”
interval is detected and used as the sensing signal SS.
[0093] The first embodiment described above can be
applied to the structure where the first power line wiring VDD
in the panel 160 is connected to each other. The first embodi-
ment can be implemented by employing an organic light
emitting display device as described below.

[0094] Asshown in FIG. 10, a plurality of scan driving units
140 are formed in a non-display area NA located at the outer
periphery of a display area AA of the panel 160. The scan
driving unit 140 is formed in the panel 160 in the form of a
gate-in panel along with a transistor process for sub-pixels.
The data driving unit 150 is implemented in the form of a
plurality (for example, four) of integrated circuits (ICs) and
installed on a plurality (for example, four) of flexible printed
circuit boards 155; one end of the data driving unit 150 is
attached to a pad unit of the panel 160 by employing the FOG
method and the other end is attached to a plurality (for
example, two) of source circuit boards 157.

[0095] Thetiming controller 130, the current detection unit
170, and the power controller 180 are formed on the control
circuit board 134. The source circuit board 157 and the con-
trol circuit board 134 are connected to each other by a flexible
printed circuit board 137.

[0096] In case an organic light emitting display device is
implemented as described above, a first voltage output from
the power supply 125 is provided through all the first power
line wiring CDD covering from the control circuit board 134
to the panel 160.

[0097] Inthiscase, since the first power line wiring VDD is
connected together with each other from the control circuit
board 134 to the panel 160, it suffices to connect one current
detection unit 170 to an arbitrary point of the first power line
wiring VDD. As described earlier, this structure generates a
shutdown signal SDS in the event of overcurrent and turns off
the power supply 125 formed in the system board.

[0098] In what follows, a method for operating an organic
light emitting display device according to the first embodi-
ment of the present invention will be described with reference
to FIGS. 1 to 10; however, the operation method of FIG. 11
only represents methods utilizing one or more configurations
described earlier but is not limited to the description.

[0099] First, the panel 160 displays an image S110. Next, a
sensing signal SS is provided to the power controller 180,
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S120. Then a current is detected by using the current detection
unit 170 connected to the first power line wiring VDD, S130.
Next, a detected current value is compared with a current
value predetermined internally for the power controller 180,
S140. Next, it is determined whether the detected current
value is larger than the predetermined current value S150; if
the detected current value is smaller than the predetermined
current value N, it is determined to be operating in a normal
manner S160. On the other hand, if the detected current value
exceeds the predetermined current valueY, it is determined to
be operating in an abnormal manner S170. And a shutdown
signal SDS for turning off the power supply 125 is output
S180. The above process is repeated continuously or carried
out at a predetermined time period.

SECOND EMBODIMENT

[0100] Asshownin FIGS. 1 and 12, a circuit controlling the
power supply 125 comprises a timing controller 130, a cur-
rent detection unit 170, and a power controller 180. A control
block according to a second embodiment is applied to the case
where the panel 160 uses first power line wiring VDD wired
up for individual blocks.

[0101] The current detection unit 170 detects a current
flowing through a first power line wiring VDD wired up for
individual blocks and provides the power controller 180 with
the detected current values for the individual blocks. To this
purpose, M (where M is an integer two or more) current
detection units 170 are incorporated. For example, in case the
first power line wiring VDD is divided into four blocks, the
current detection unit 170 comprises a first current detection
unit 170a detecting a current of a power line wiring 1a VDDa
to a fourth current detection unit 1704 detecting a current of a
power line wiring 1d VDDd.

[0102] The current detection unit 170 detects a current
flowing through the first power line wiring VDD periodically
or aperiodically. If the current detection unit 170 detects a
current flowing through the first power line wiring VDD
regularly and it is controlled by a particular device, it can be
implemented by using OP amps. On the other hand, if the
current detection unit 170 detects a current flowing aperiodi-
cally through the first power line wiring VDD while being
controlled by a particular device, it can be implemented by
using conventional OP amps and switches. In this case, a
switch detects a current in accordance with a control signal.
[0103] The timing controller 130 provides a sensing signal
SS to the power controller 180. The timing controller 130 can
not only provide a panel with sensing data through a data
driving unit periodically but also provide the power controller
180 with the sensing signal SS in order for the power control-
ler 180 to operate in synchronization with a timing at which
the sensing data is displayed. On the other hand, the timing
controller 130 can provide the sensing signal SS to the power
controller 180 in order for the power controller 180 to operate
for blank intervals excluding an image display interval of the
panel.

[0104] The power controller 180 receives detected current
values of individual blocks from the current detection unit
170 and compares the detected current values of the indi-
vidual blocks with each other. A shutdown signal SDS is
generated and turns off the power supply 125 if a current
higher or lower than the currents of the other blocks is
detected.

[0105] Meanwhile, if a physical distance between the
power supply 125 and the power controller 180 is rather long
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(in other words, in case a transmission path is long or a
transmission method is different), the strength of the shut-
down signal SDS output from the power controller 180 may
be weakened. Similarly, due to a difference between the cir-
cuit of the power controller 180 and the circuit of the power
supply 125, logic level of the shutdown signal SDS may be
changed. To compensate for this change, the power controller
180 may be implemented as shown in FIG. 4 or 5.

[0106] In the second embodiment, a criterion based on
which an overcurrent has occurred employs a method of
comparing detected current values of individual blocks with
each other.

[0107] As shown in FIG. 13, if a current value of a third
block among detected current values of blocks (BL1~BL4)
corresponds to “Ab(A)” which is larger than the current val-
ues “N(A)” of the 1, 2, and 4 block (BL1, BL2, and BL4), it
indicates an abnormal state where an overcurrent is detected
and the power controller 180 outputs a shutdown signal SDS.
Since the power supply 125 is turned off in response to the
shutdown signal SDS, an output voltage of the output port
Vout of the power supply is cut off. On the other hand, if
detected current values of individual blocks are similar to or
the same as each other, it indicates a normal state where an
overcurrent is not detected and the power supply 125 outputs
an output voltage through the output port Vout.

[0108] Meanwhile, the amount of current consumption for
each block of the first power line wiring may differ from each
other according to the image displayed on the panel 160.
Therefore, in this situation, it may be advantageous to set up
apermissible error range. Therefore, the power controller 180
may be designed in such a way that if detected current values
of individual blocks fall within the error range, the shutdown
signal SDS is not generated whereas a detected current value
ofablock gets out of the error range, the shutdown signal SDS
is generated.

[0109] Asshown in FIG. 14, a first power line wiring VDD
1s disposed in such a way that wiring is distinguished for each
individual block of the panel 160. For example, the first power
line wiring 1s disposed to form four blocks of 1a to 15 power
line wiring VDDa VDDd for each individual region of the
panel 160.

[0110] A plurality of scan driving units 140 are formed in a
non-display area NA located at the outer periphery of a dis-
play area AA of the panel 160. The scan driving unit 140 is
formed in the panel 160 in the form of a gate-in panel along
with a transistor process for sub-pixels. The data driving unit
150 is implemented in the form of a plurality (for example,
four) of integrated circuits (ICs) and installed on a plurality
(for example, four) of flexible printed circuit boards 155; one
end of the data driving unit 150 is attached to a pad unit of the
panel 160 by employing the FOG method and the other end is
attached to a plurality (for example, two) of source circuit
boards 157.

[0111] Thetiming controller 130, the current detection unit
170, and the power controller 180 are formed on the control
circuit board 134. The source circuit board 157 and the con-
trol circuit board 134 are connected to each other by a flexible
printed circuit board 137.

[0112] In case an organic light emitting display device is
implemented as described above, a first voltage output from
the power supply 125 is first provided through the first power
line wiring VDD and then provided through four branches of
power line wiring 1a to 14 (VDDa VDDd) after the source
circuit board 157.



US 2015/0115799 A1

[0113] In this case, since the power line wiring branches
into four sub-divisions, it suffices to connect the first to the
fourth current detection unit 1704-170d for each branch
point. As described earlier, this structure outputs a shutdown
signal SDS in the event of overcurrent and turns off the power
supply 125 formed in the system board.

[0114] In what follows, a method for operating an organic
light emitting display device according to the second embodi-
ment of the present invention will be described with reference
to FIGS. 1,12, and 15; however, the operation method of FIG.
15 only represents methods utilizing one or more configura-
tions described earlier but is not limited to the description.
[0115] First, the panel 160 displays an image S210. Next,
sensing data (for example, black data) is provided to the panel
160, S220. Next, currents are detected by using the first to the
fourth current detection unit 1704-170d connected to the
power line wiring for individual groups la to 1d
(VDDa~VDDd) S230. Then, detected current values of indi-
vidual blocks from the first to the fourth current detection unit
170a-170d are compared with each other S240. Next, it is
determined whether the detected current values of individual
blocks are identical to (or similar to) or within a permissible
error range S250. If the detected current values of individual
blocks are identical (or similar) to or within a permissible
error range Y, it is determined to be operating in a normal
manner S260. On the other hand, if a detected current value is
higher or lower than the other current values N, it is deter-
mined to be operating in an abnormal manner S270. And a
shutdown signal SDS for turning off the power supply 125 is
output S280. The above process is repeated continuously or
carried out at a predetermined time period.

[0116] Meanwhile, the present invention assumes that a
current flowing through a first power line wiring is detected to
solve a short circuit problem between power terminals. How-
ever, in the event of short circuit between the first power line
wiring and the ground wiring, currents are made to flow
between the first power line and the ground wiring; therefore,
it may be still acceptable to have current detection units at the
ground wiring rather than the first power line wiring. Also,
since various voltages (in addition to VCC, VDD shown in
FIG. 1) are employed in case of an organic light emitting
display device, power line wiring is not limited only to the
first power line wiring described above.

[0117] Moreover, the power controller described in FIGS.
3,4,5,9, 10, and 14 of the present invention can be incorpo-
rated into the timing controller. In this case, the current detec-
tion unit further incorporates an analog-to-digital converter
which converts a detected analog current value to a digital
current value. Accordingly, the power controller included in
the timing controller according to the first embodiment can
determine based on the digital current value obtained from the
analog-to-digital converter whether a detected current value
gets out of a range set internally. Meanwhile, the power
controller included in the timing controller according to the
second embodiment can determine based on the digital cur-
rent value obtained from the analog-to-digital converter
whether a detected current value from a particular block is
higher or lower than the current values of the other blocks.
[0118] As described above, the present invention can pro-
vide an organic light emitting display device and a method for
operating the device, capable of preventing a local burning
out from being spread to the whole system (burning out the
sub-pixel and its adjacent sub-pixels) as excessive currents
flow into the elements included in sub-pixels due to the occur-
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rence of short circuit between power terminals and thus
removing a possibility of being led to a fire. Also, the present
invention can provide an organic light emitting display device
and a method for operating the device, capable of controlling
the power supply by using a short-circuit detection circuit
which can be modified into various forms and cope with
various cases according to configurations of the device.

THIRD EMBODIMENT

[0119] As shown in FIG. 31, an organic light emitting dis-
play device according to a third embodiment of the present
invention comprises an image processing unit 120, a power
supply 125, a timing controller 130, a data driving unit 150, a
scan driving unit 140, a panel 160, a compensation voltage
supply 170, and a voltage sensing unit 180.

[0120] An image processing unit 120 provides a timing
controller 130 with a vertical synchronization signal (Vsync),
a horizontal synchronization signal (Hsync), a data enable
signal (DE), a clock signal (CLK), and a data signal (DATA).
The image processing unit 120 is formed in a system board
110.

[0121] Thetiming controller 130 controls an operation tim-
ing of the data driving unit 150 and the scan driving unit 140
by using timing signals such as the vertical synchronization
signal (Vsync), the horizontal synchronization signal
(Hsyne). the data enable signal (DE), and the clock signal
(CLK). Since the timing controller 130 is capable of deter-
mining a frame interval by counting the data enable signal
(DE) during one horizontal interval, the vertical synchroni-
zation signal (Vsync) and the horizontal synchronization sig-
nal (Hsync) provided from the outside can be omitted. Con-
trol signals generated at the timing controller 130 include a
gate timing control signal (GDC) for controlling the opera-
tional timing of the scan driving unit 140 and a data timing
control signal (DDC) for controlling the operational timing of
the data driving unit 150. The gate timing control signal
(GDC) includes a gate start pulse, a gate shift clock, and a gate
output enable signal. The data timing control signal (DDC)
includes a source start pulse, a source sampling clock, and a
source output enable signal.

[0122] The scan driving unit 140 shifts the level of a gate
driving voltage in response to the gate timing control signal
(GDC) provided from the timing controller 130 and generates
ascansignal in a sequential manner. The scan driving unit 140
provides a scan signal through scan lines (SL1~SLm) con-
nected to sub-pixels (SPs) included in the panel 160.

[0123] The data driving unit 150 performs sampling of the
data signal (DATA) provided from the timing controller 130
in response to the data timing control signal (DDC) provided
from the timing controller 130 and latches on the sampled
data signal and transforms the latched, sampled data signal
into the data of a parallel data system. The data driving umt
150 transforms the data signal (DATA) into a gamma refer-
ence voltage. The data driving unit 150 provides the data
signal (DATA) through the data lines (DL1~DLn) connected
to sub-pixels (SPs) included in the panel 160.

[0124] The power supply 125 converts an external voltage
supplied from the outside into a first voltage (for example, 20
V level), a second voltage (for example, 3.3V level), and a low
voltage (for example, 0V level), and so on. The first voltage,
being supplied to a first power line wiring EVDD, is a drain
level voltage; the second voltage, being supplied to a second
power line wiring VCC, is a collector level voltage; and the
low level voltage is supplied to the ground EVSS, GND and is
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a base level voltage. The power supply 125 is formed in the
system board 110 together with the image processing unit
120. The output voltage of the power supply 125 is used for
the image processing unit 120, the timing controller 130, the
data driving unit 150, the scan driving unit 140, the panel 160,
and the compensation voltage supply 170.

[0125] The compensation voltage supply 170 outputs a
compensation voltage Vinit, Vref. The compensation voltage
Vinit, Vref includes an initialization voltage Vinit and a ref-
erence voltage Vref. The initialization voltage Vinit and the
reference voltage Vref may be identical to each other or may
have different levels from each other. The initialization volt-
age Vinit and the reference voltage Vref output from the
compensation voltage supply 170 are provided to compensa-
tion circuits included in sub-pixels (SPs) of the panel 160. As
shown in FIG. 32(a), the compensation voltage supply 170
can output the initialization voltage Vinit and the reference
voltage Vref by using a voltage output from the power supply
125. As shown in FIG. 32(b), the compensation voltage sup-
ply 170 can be divided into a first compensation voltage
supply 170a generating the initialization voltage Vinit and a
second compensation voltage supply 1705 generating the
reference voltage Vref by using a voltage output from the
power supply 125. Different from the above, as shown in FIG.
33, the compensation voltage supply 170 can generate the
initialization voltage Vinit and the reference voltage Vref by
using a voltage output from the inside of the data driving unit
150.

[0126] The voltage sensing unit 180 senses a compensation
voltage Vinit, Vref output from the compensation voltage
supply 170 and outputs the sensed voltage. The voltage sens-
ing unit 180 separately senses the initialization voltage Vinit
and the reference voltage Vref output from the compensation
voltage supply 170. The compensation voltage Vinit, Vref
sensed by the voltage sensing unit 180 is used as a criterion
based on which the timing controller 130 generates a shut-
down signal SDS for turning off the power supply 125.

[0127] The panel 160 comprises sub-pixels disposed in the
form of a matrix. Sub-pixels consist of red, green, and blue
sub-pixels; in some cases, white sub-pixels are included. A
panel 160 incorporating white sub-pixels can emit white light
even if light emitting layers of individual sub-pixels do not
emit red, green, and blue light. In this case, the white light is
converted into red, green, and blue light by an RGB color
filter.

[0128] Meanwhile, sub-pixels included in the panel 160
may be comprised as follows.

[0129] As shown in FIG. 34, one sub-pixel comprises a
switching transistor SW, a driving transistor DR, a capacitor
Cst, a compensation circuit CC, and an organic light emitting
diode D. In case a compensation circuit CC is included, one
scan line SL.1 comprises a first scan line EM, a second scan
line INIT, and a third scan line SCAN.

[0130] The compensation circuit CC compensates for a
threshold voltage of a driving transistor and the like by using
the initialization voltage Vinit and the reference voltage Vref.
A sub-pixel incorporating the compensation circuit CC
detects a threshold voltage of the driving transistor DT by
using a diode connection method, a source-following
method, and so on. Since there are alarge volume of reference
documents for the diode connection method, further descrip-
tion thereof will not be given in this document; instead, the
source-following method will be described as follows.
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[0131] The source-following method inserts a compensa-
tion capacitor between the gate-source electrode of the driv-
ing transistor DT and in the event of detecting a threshold
voltage, makes the source voltage of the driving transistor DT
follow the gate voltage. Moreover, since the drain voltage of
the driving transistor DT is separated from the gate electrode
and receives a power voltage from a first power line wiring
EVDD, the source-following method is enabled to detect a
negative-valued threshold voltage as well as a positive-valued
threshold voltage.

[0132] Moreover, the source-following method makes the
gate electrode of the driving transistor float in the event of
sensing a threshold voltage of the driving transistor DT and
improves compensation capability of a threshold voltage by
using a compensation capacitor installed between the gate-
source electrode of the driving transistor DT and a parasitic
capacitor of the driving transistor DT.

[0133] The compensation circuit CC comprises one or
more transistors and capacitors; in the following, circuit con-
figuration of a sub-pixel in FIG. 34 will be described more
specifically by using one example of compensation circuit for
which the source-following method has been applied
described above.

[0134] As shown in FIG. 35, the compensation circuit CC
comprises a first transistor ST1, a second transistor ST2, a
third transistor ST3, and a compensation capacitor Cgs. In
what follows, the compensation circuit CC is introduced for
the convenience of description only; the third embodiment of
the present invention is not limited to the descriptions below
but can be used for all the structure for compensating for a
threshold voltage of the driving transistor DT by using the
reference voltage Vref.

[0135] A first transistor ST1 provides a data voltage stored
in anode A to a node B in response to a light emission control
signal (em) provided through a first scan line EM. The gate
electrode of the first transistor ST1 is connected to the first
scan line EM; a first electrode is connected to the node A
while a second electrode is connected to the node B. The first
transistor ST1 is a node voltage switching transistor.

[0136] A second transistor ST2 provides an initialization
voltage Vinit to a node C in response to an initialization signal
(init) provided through a second scan line INIT. The gate
electrode of the second transistor ST2 is connected to the
second scan line INIT; a first electrode is connected to the
node C while a second electrode is connected to an initializa-
tion voltage terminal VINIT. The second transistor ST2 is an
initialization voltage supply transistor.

[0137] A third transistor ST3 provides a reference voltage
Vref to a node B in response to an initialization signal (init)
provided through a second scan line INIT. The gate electrode
of the third transistor ST3 is connected to the second scan line
INIT; a first electrode is connected to the node B while a
second electrode is connected to a reference voltage terminal
VREF. The third transistor ST3 is a reference voltage supply
transistor.

[0138] Thecompensationcapacitor Cgs renders the source-
following method applicable in the event of detecting a
threshold voltage of the driving transistor DT and contributes
to improving the capability of compensating for the threshold
voltage. The gate electrode of the driving transistor DT is
connected to one end of the compensation capacity Cgs and
the node C is connected to the other end thereof.

[0139] As the compensation circuit CC is configured as
described above, the switching transistor SW provides a data
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voltage Vdata to the node A in response to a switching signal
(scan) provided through the third scan line SCAN. The gate
electrode of the switching transistor SW is connected to the
third scan line SCAN; the first electrode is connected to the
node A while the second voltage is connected to a first data
line DLL One end of a storage capacitor Cst is connected to
the node A while the other end of the storage capacitor Cst is
connected to the node C. The gate electrode of the driving
transistor DT is connected to the node B; the first electode is
connected to the node C while the second voltage is con-
nected to a first power line wiring EVDD. The anode of an
organic light emitting diode (OLED) is connected to the node
C while the cathode of the OLED is connected to the ground
wiring EVSS. In the description above, it was assumed that
the source electrode of transistors is selected as the first elec-
trode, while the drain electrode thereof as the second elec-
trode; however, the present invention is not limited to the
assumption above.

[0140] As shown in FIG. 21, an image display interval of a
sub-pixel incorporating a compensation circuit CC is divided
into an initialization interval Ti during which the node A, B,
and C are initialized into a particular voltage, a sensing inter-
val Ts during which a threshold voltage of the driving tran-
sistor DT is detected and stored, a programming interval Tp
during which a data voltage Vdata is applied, and a light
emission interval Te during which a driving current applied to
an organic light emitting diode (OLED) is compensated inde-
pendently of a threshold voltage by using the threshold volt-
age and the data voltage Vdata. Here, the light emission
interval Te is further divided into a first Tel and a second light
emission interval Te2. More detailed description related to the
compensation circuit CC refers to Korean patent application
no. 10-2012-0095604.

[0141] Sub-pixels incorporating a compensation circuit CC
as described above employs a compensation voltage Vinit,
Vref for compensating for a threshold voltage of the driving
transistor DT as well as a conventional type of power source
such as a first power line wiring EVDD and ground wiring
EVSS.

[0142] Since organic light emitting display panels require a
large amount of currents compared with the liquid crystal
display panels, in case of short circuit at power terminals, an
excessive amount of currents flows into the elements of the
respective sub-pixels. Various factors cause short circuit at
power terminals, which include not only internal, structural
factors such as particles introduced into the organic light
emitting display panel during manufacturing process (or
module process), cracks, misalignment of pad units, and nar-
row wiring layout; but also external factors such as static
electricity.

[0143] If short circuit occurs at power terminals, a change
occurs subsequently in the compensation voltage Vinit, Vref.
According to a third embodiment of the present invention, the
compensation voltage Vinit, Vref influenced by short circuit
at power sources is sensed and occurrence of short circuit is
checkedand accordingly, power source of the power supply is
cut off, which will be described in more detail below.

[0144] As shown in FIG. 22, the compensation voltage
supply 170 generates a compensation voltage Vinit, Vref
including the initialization voltage Vinit and the reference
voltage Vref. The compensation voltage supply 170 is real-
ized by one of the examples shown in FIGS. 32 and 33.
[0145] The voltage sensing unit 180 comprises a first volt-
age sensing unit 181 sensing the initialization voltage Vinit
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and a second voltage sensing unit 182 sensing the reference
voltage Vref. The first and the second voltage sensing unit
181, 182 compares the sensed compensated voltage Vinit,
Vref with an internally set threshold voltage and outputs the
comparison result.

[0146] The timing controller 130 includes a short-circuit
detection unit 135. The short-circuit detection unit 135 gen-
erates a shutdown signal SDS for turning off the power supply
125 based on the results obtained from the first 181 and the
second voltage sensing unit 182.

[0147] The first 181 and the second voltage sensing unit
182 differ in the voltages provided to a first and a second
threshold voltage terminal but have structures which are the
same as or similar to each other. Therefore, in what follows,
descriptions of the present invention will be given with ref-
erence to the second voltage sensing unit 182 as a represen-
tative example.

[0148] As shown in FIG. 23, the compensation voltage
supply 170 amplifies an external voltage source Vin and out-
puts a reference voltage Vref. It is assumed that the compen-
sation voltage supply 170 comprises an amplifier OPV and
resistors R1, R2, R3. A first resistor R1 has it one end con-
nected to the external voltage source Vin and the other end of
the first resistor R1 is connected to a first terminal (=) of the
amplifier OPV. One end of a second resistor R2 is connected
to asecond terminal (+) of the amplifier while the other end of
the second resistor R2 is connected to a third terminal (O) of
the amplifier OPV. One end of a third resistor R3 is connected
to athird terminal of the amplifier OPV while the other end of
the third resistor R3 is connected to an output terminal of the
amplifier OPV.

[0149] The second voltage sensing unit 182 senses the ref-
erence voltage Vref. The second voltage sensing unit 182
comprises a first comparator Compl sensing the minimum
level of the reference voltage Vref and a second comparator
Comp2 sensing the maximum level of the reference voltage
Vref. A first terminal (=) of the first comparator is connected
to a first threshold voltage terminal (-V1) and a second ter-
minal (+) of the first comparator is connected to an output
terminal of the compensation voltage supply 170 and an
output terminal (O) of the first comparator is connected to the
short-circuit detection unit 135. A first terminal (-) of the
second comparator is connected to an output terminal of the
compensation voltage supply 170 and a second terminal (+)
ofthe second comparator is connected to the second threshold
voltage terminal (-V2) and an output terminal of the second
comparator is connected to the short-circuit detection unit. A
negative voltage is employed for the voltage provided to the
first (V1) and the second threshold voltage terminal (-V2).
[0150] Thefirst Comp1 and the second comparator Comp?2
compare a sensed reference voltage with the first and the
second threshold voltage internally set; and determine
whether the minimum and the maximum level of the refer-
ence voltage gets out of a permissible range specified; and
output the result.

[0151] Asshown in FIG. 10, a plurality of scan driving units
140 are formed in a non-display area NA located at the outer
periphery of a display area AA of the panel 160. The scan
driving unit 140 is formed in the panel 160 in the form of a
gate-in panel along with a transistor process for sub-pixels.
The data driving unit 150 is implemented in the form of a
plurality (for example, four) of integrated circuits (ICs) and
installed on a plurality (for example, four) of first flexible
printed circuit boards 155; one end of the data driving unit
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150is attached to a pad unit of the panel 160 by employing the
FOG method and the other end is attached to a plurality (for
example, two) of source circuit boards 157.

[0152] The timing controller 130, the compensation volt-
age supply 170, and the voltage sensing unit 180 are formed
on the control circuit board 134. The source circuit board 157
and the control circuit board 134 are connected to each other
by a second flexible printed circuit board 137. The image
processing unit 120 and the power supply 125 are formed on
the system board 110. The control circuit board 134 and the
system board 110 are connected to each other by a third
flexible printed circuit board 115.

[0153] In case an organic light emitting display device is
implemented as described above, a compensation voltage
generated at the compensation voltage supply 170 is provided
through the wiring which passes through the control circuit
board 134 and reaches up to the panel 160.

[0154] Meanwhile, the description above assumed that the
compensation voltage supply 170 and the voltage sensing unit
180 are formed on the control circuit board 134. Howevet, it
should be noted that the voltage sensing unit 180 may be
formed at various positions including the source circuit board
157.

[0155] In the following, output of a shutdown signal and
output states of the power supply will be described with one
exampleillustrating a case where a reference voltage gets out
of a permissible range along with indication of a minimum
and a maximum level of the reference voltage.

[0156] As shown in FIG. 25, the reference voltage Vref is
output being fixed at a particular voltage or output being
varied within a particular voltage range. In what follows, it is
assumed that the reference voltage Vref'is output being fixed
at a voltage level of -2.2V while a permissible range of the
minimum level is set at a voltage level of -1V and a permis-
sible range of the maximum level is set at a voltage level of
-4V,

[0157] Inthis case, the permissible range for the reference
voltage Vrefas shown in FIG. 26 becomes 43V level. Thus the
first threshold voltage of FIG. 23 provided to the first thresh-
old voltage terminal (-V1) becomes -1V while the second
threshold voltage of FIG. 23 provided to the second threshold
voltage terminal (-V2) becomes —4V.

[0158] <The Case where the Minimum and the Maximum
Level ofa Reference Voltage Ranges Between -1V and -4V>>
[0159] The minimum level of reference voltage sensed by a
first comparator Comp! and the maximum level of reference
voltage sensed by a second comparator Comp2 ranges
between -1V and -4V. In this case, the short-circuit detection
unit 135 regards the power source of the panel as normal as
shown in FIG. 26 and generates a shutdown signal SDS of
logic low (L) as shown for a first interval Ti of FIG. 27 (or it
may generate no signal). At this time, the power supply 125
maintains output of the output terminal Vout.

[0160] <The Case where the Minimum and the Maximum
Level of a Reference Voltage Gets Out of a Range Between
-1V and -4V>

[0161] The minimum level of reference voltage sensed by a
first comparator Comp! and the maximum level of reference
voltage sensed by a second comparator Comp2 get out of a
range between -1V and —-4V. In this case, the short-circuit
detection unit 135 regards the power source of the panel as
abnormal as shown in FIG. 26 and generates a shutdown
signal SDS of logic high (H) as shown for a second interval T2
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of FIG. 27. At this time, the power supply 125 stops providing
an output through the output terminal Vout and is turned off.

[0162] Meanwhile, the example above assumed that the
power supply 125 is turned off only if a shutdown signal SDS
oflogic high (H) is generated. However, the power supply 125
can be so designed to be turned off if a shutdown signal SDS
of logic low (L) is generated.

[0163] In what follows, a method for operating an organic
light emitting display device according to the third embodi-
ment of the present invention will be described with reference
to FIGS. 1 to 28; however, the operation method of FIG. 28
only represents methods utilizing one or more configurations
described earlier but is not limited to the description.

[0164] First, the panel 160 displays an image S110. Next, a
compensation voltage Vinit, Vref provided to the panel 160 is
sensed S120. Then the compensation voltage Vinit, Vref is
compared with a threshold voltage -V 1, -V2, §130. Next, if
the reference voltage Vinit, Vref falls within a permissible
range without getting out of the threshold voltage -V 1, -V2
(N), it is regarded as normal S150; and does not generate a
shutdown signal SDS for turning off the power supply 125
which provides power to the panel 160. Afterwards, the panel
160 continues to display images.

[0165] Different from the above, if the compensation volt-
age Vinit, Vref exceeds the threshold voltage -V1, -V2,
escaping the permissible range for the reference voltage, it is
regarded as abnormal S160 and generates a shutdown signal
SDS for turning off the power supply 125 which provides
power to the panel 160, S170. Afterwards, the panel 160 does
not display images.

[0166] As described above, the third embodiment of the
present invention provides an organic light emitting display
device and a method for operating the device, capable of
controlling the power supply in the event of short circuit at the
power source or in the case of an overcurrent by sensing a
compensation voltage provided when sub-pixels incorporate
a compensation circuit.

FOURTH EMBODIMENT

[0167] As shown in FIG. 29, an organic light emitting dis-
play device according to a fourth embodiment of the present
invention comprises an image processing unit 120, a power
supply 125, a timing controller 130, a data driving unit 150, a
scan driving unit 140, a panel 160, a current sensing unit 190,
and an analog-to-digital converter 200.

[0168] In case of the fourth embodiment, sub-pixels (SPs)
included in the panel 160 may assume a structure incorporat-
ing a compensation circuit as described in the third embodi-
ment or a conventional structure not incorporating the com-
pensation circuit. However, for the current embodiment, a
first power line wiring EVDD in the panel 160 is wired up
separately for individual blocks. Since the image processing
unit 120, the power supply 125, the data driving unit 150, and
the scan driving unit 140 are configured to operate in the same
way as the third embodiment, further description thereof will
not be provided.

[0169] The current sensing unit 190 senses a current flow-
ing through the first power line wiring EVDD wired up for
individual blocks and amplifies the sensed currents of the
individual blocks into the corresponding analog voltages and
outputs the analog voltages.
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[0170] Theanalog-to-digital converter 200 converts an ana-
log voltage of each block provided from the current sensing
unit 190 into the corresponding digital voltage and outputs the
digital voltage.

[0171] The timing controller 130 receives a digital voltage
of each block through communication with the analog-to-
digital converter 200 and determines occurrence of a short-
circuit or an overcurrent in the panel 160 by using the digital
voltage of each block and in the event of a short-circuit or an
overcurrent, generates an shutdown signal SDS for turning
off the power supply 125. In what follows, it is assumed that
a communication interface between the timing controller 130
and the analog-to-digital converter 200 employs SPI (Serial
Peripheral Interface), which is a serial communication
method.

[0172] Different from the third embodiment, the first power
line wiring EVDD formed in the panel 160 of the fourth
embodiment is wired up separately for individual blocks. And
the timing controller 130 determines the occurrence of an
overcurrent in the panel 160 through the current sensing unit
190 and the analog-to-digital converter 200 and in the event of
an overcurrent, turns off the power supply 125.

[0173] As shown in FIG. 30, the data driving unit 150 is
implemented in the form of a plurality (for example, three) of
integrated circuits (ICs) and installed on a plurality (for
example, three) of first flexible printed circuit boards 155; the
data driving unit 1501s attached to a pad unit of the panel 160
by employing the FOG method. Although not shown in the
figure, the other end of the first flexible printed circuit board
155 is attached to a source circuit board.

[0174] The first power line wiring EVDD is split into a
plurality of wiring (for example, three wirings) before it
passes through the first flexible printed circuit board 155.
Accordingly, the first power line wiring EVDD formed on the
panel 160 is wired up separately for individual blocks. In what
follows, it is assumed that the first power line wiring EVDD
formed on the panel 160 is divided into a first to a third block
power line wiring EVDD1~EVDD3.

[0175] The current sensing unit 190 comprises a first block
current sensing unit 190 to a third block current sensing unit
190c. The first block current sensing unit 190a senses a first
block current (i) flowing through the first block power line
wiring EVDDI1 and amplifies the sensed current into a first
block analog voltage SV1 and outputs the first block analog
voltage SV1. The second block current sensing unit 1905
senses a second block current (i2) flowing through the second
block power line wiring EVDD2 and amplifies the sensed
current into a second block analog voltage SV2 and outputs
the second block analog voltage SV2. The third block current
sensing unit 190c senses a third block current (i3) flowing
through the third block power line wiring EVDD3 and ampli-
fies the sensed current into a third block analog voltage SV3
and outputs the third block analog voltage SV3.

[0176] Thefirst to the third block analog voltage SV1~SV3
sensed by the first block current sensing unit 190a to the third
block current sensing unit 190¢ are provided to the analog-
to-digital converter 200. The analog-to-digital converter 200
converts the first to the third block analog voltage SV1~8V3
into a first to a third block digital voltage. Here, the first to the
third block digital voltage are provided to the timing control-
ler 130 through a communication line (SPI) connecting the
analog-to-digital converter 200 and the timing controller 130.
[0177] The first 190a to the third block current sensing unit
190c differ only in their sensing positions but have the same
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structure with each other. Therefore, in what follows, descrip-
tions of the present invention will be provided by using the
first block current sensing unit 190« as a representative of the
three block current sensing units.

[0178] As shown in FIG. 31, the first block current sensing
unit 190a comprises an amplifier OPR and resistors R1~R6.
The first block current sensing unit 190a, being installed
between the first power line wiring EVDD and the first block
power line wiring EVDDI, senses a first block current (il)
flowing through the first block power line wiring EVDD1 and
converts the sensed first block current (i1) into a first block
analog voltage SV1 and outputs the first block analog voltage
SVI.

[0179] When converting a current into the corresponding
voltage, the first block current sensing unit 190a makes use of
the voltages provided to a positive voltage terminal V+ and a
negative voltage terminal V-. At this time, although a scan
high voltage generated by the scan driving unit may be used
as the voltage applied to the positive voltage terminal V+, the
present invention is not limited to the above example.
[0180] Meanwhile, the embodiment in the figure assumed
that the first block current sensing unit 190a consists only of
an amplifier OPR and resistors R1~R6, capacitors or other
passive elements may be further incorporated into the first
block current sensing unit 190a.

[0181] One ends of the first and the second resistor R1, R2
are connected to the first power line wiring EVDD and the
other ends are connected to the first block power line wiring
EVDDL The third resistor R3 is connected between one ends
of'the first and the second resistor R1, R2 and a third terminal
3 of the amplifier OPR. The fourth resistor R4 is connected
between one ends of the first and the second resistor R1, R2
and a first terminal 1 of the amplifier OPR. The fifth resistor
R5 is connected between a second 2 and a third terminal 3 of
the amplifier OPR and the ground wiring. The sixth resistor
R6 is connected between the first 1 and a fourth terminal 4 of
the amplifier OPR and the ground wiring. The second termi-
nal 2 is connected to the negative voltage terminal V- of the
amplifier OPR and the fifth terminal 5 is connected to the
positive voltage terminal V+ of the amplifier OPR and a first
block analog voltage SV is generated through the first ter-
minal 1.

[0182] Inthe following, a process of outputting a shutdown
signal will be described in conjunction with the analog-to-
digital converter, the timing controller, and the power supply.
[0183] As shown in FIGS. 32 to 35, the analog-to-digital
converter 200 and the timing controller 130 communicates
commands through bus lines SDI, SCLK, SDO, CS included
in the communication interface SPI. At this time, the timing
controller 130 is selected as a master unit and the analog-to-
digital converter is selected as a slave unit.

[0184] The timing controller 130 receives a first to an n-th
block digital voltage SV1~SVn from the analog-to-digital
converter 200 during a blank interval VB. The timing control-
ler 130 receives digital voltages of individual blocks during at
least two times of blank intervals and based on a difference
value between the digital voltages, determines occurrence of
a short-circuit or an overcurrent. To this purpose, the timing
controller 130 comprises a determination unit 131 receiving
digital voltages of individual blocks during at least two times
of blank intervals VB and determines the difference between
the digital voltages; and a shutdown signal generation unit
136 generating a shutdown signal SDS according to aresult of
the determination unit 131.
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[0185] To be more specific, the determination unit 131
receives first digital voltages of individual blocks about the
first to the n-th block digital voltage SV1~SVn from the
analog-to-digital converter 200 during a first blank interval
VB of “T1”. Next, the determination unit 131 receives second
digital voltages of individual blocks about the first to the n-th
block digital voltage SV1~SVn from the analog-to-digital
converter 200 during a second blank interval VB of “T2”.
[0186] The determination unit 131 compares the first block
digital voltage with the second block digital voltage and if a
difference between the two voltages is zero, it is determined
to be operating in normal conditions revealing no short-cir-
cuit or overcurrent. At this time, the determination unit 131
provides the shutdown signal generation unit 136 with either
a signal of logic low or no signal at all. Therefore, the output
terminal Vout of the power supply maintains its output.
[0187] On the other hand, if a difference between the first
and the second block digital voltage shows non-zero value
and exceeds a permissible range, the determination unit 131
determines that an abnormal state has occurred, revealing a
short-circuit or an overcurrent in the panel. At this tine, the
determination unit 131 provides the shutdown signal genera-
tion unit 136 with a signal of logic high. Subsequently, the
power supply stops its output terminal Vout and is turned off.
[0188] As a specific example, FIG. 35 illustrates a case
where the first block digital voltage SV1 sensed during the
second blank interval VB is larger than the first block digital
voltage SV1 sensed during the first blank interval VB,
exceeding a permissible range by a voltage value “Ab(V)”.
[0189] Since the first block digital voltage SV1 sensed dur-
ing the second blank interval VB exceeds the permissible
range by the amount of voltage “Ab(V)”, the shutdown signal
generation unit 136 generates a shutdown signal SDS of logic
high (H) instead of logic low (L). Subsequently, the power
supply 125 stops the output terminal Vout and is turned off.
[0190] Meanwhile, the determination unit 131 and the shut-
down signal generation unit 136 have been functionally sepa-
rated in the above description for the convenience of under-
standing; therefore, the two units can be combined into a
single unit in a different implementation. In addition,
although the present invention assumes that the determination
unit 131 and the shutdown signal generation unit 136 are
incorporated into the timing controller 130, the two units can
be implemented separately from the timing controller 130.
Moreover, the permissible range introduced above can be
configured differently according to the conditions of the
panel, output voltage, and so on.

[0191] Meanwhile, constituting elements according to the
fourth embodiment can be used to implement an organic light
emitting display device as in the third embodiment of FIG. 24.
At this time, the current sensing unit 190 and the analog-to-
digital converter 200 can be formed all in the control circuit
board 134 or formed separately in the source circuit board 157
and the control circuit board 134.

[0192] In what follows, a method for operating an organic
light emitting display device according to the fourth embodi-
ment of the present invention will be described with reference
to FIGS. 29 to 36; however, the operation method of FIG. 36
only represents methods utilizing one or more configurations
described earlier but is not limited to the description.

[0193] First, the panel 160 displays an image S210. Next, a
first block digital voltage is sensed through a first to a third
block power line wiring EVDD1~EVDD3 wired up for indi-
vidual blocks in the panel 160, S220. Next, a second block
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digital voltage is sensed through the first to the third block
power line wiring EVDD1~EVDD3 wired up for individual
blocks in the panel 160, S230. Then, the first block digital
voltage is compared with the second block digital voltage
S240. Next, it is determined whether a difference between the
first and the second block digital voltage exceeds a permis-
sible range S250. Next, if the difference between the first and
the second block digital voltage falls within the permissible
range Y, it is determined to be operating in a normal manner
S260 and a shutdown signal SDS for turning off the power
supply 125 which provides power to the panel 160 is not
generated. Afterwards, the panel 160 continues to display
images.

[0194] Different from the above, if a difference between the
first and the second block digital voltage exceeds a permis-
sible range N, it is determined to be operating in an abnormal
manner S270 and a shutdown signal SDS for turning off the
power supply 125 which provides power to the panel 160 is
generated S280. Afterwards, the panel 160 stops displaying
images.

[0195] As described above, the fourth embodiment of the
present invention provides an organic light emitting display
device and a method for operating the device, capable of
sensing a current flowing through a first power line wiring
wired up for individual blocks on the panel at least two times
and comparing the sensed values with each other and control-
ling the power supply in the event of a short-circuit or an
overcurrent at power terminals.

[0196] As described above, the present invention can pro-
vide an organic light emitting display device and a method for
operating the device, capable of removing a possibility for a
local burning out of an element to be spread to the whole
system and to lead to a fire by using a circuit detecting short
circuit or an overcurrent at power terminals.

What is claimed is:

1. An organic light emitting display device, comprising:

a panel,

a driving unit driving the panel;

a timing controller controlling the driving unit;

a power supply supplying power to the panel;

a current detection unit detecting a current flowing through
power line wiring of the panel and outputting the
detected currents; and

a power controller comparing the detected current with a
current value configured internally and outputting a
shutdown signal which turns off the power supply if the
detected current exceeds the predetermined current
value.

2. The organic light emitting display device of claim 1,
wherein the timing controller periodically provides the panel
with internally stored sensing data through the driving unit
and provide the power controller with a sensing signal in
order for the power controller to operate in synchronization
with a timing at which the sensing data are displayed.

3. The organic light emitting display device of claim 1,
wherein the timing controller provide a sensing signal to the
power controller in order for the power controller to operate in
blank intervals excluding an image display interval of the
panel.

4. The organic light emitting display device of claim 1,
wherein the current detection unit detects a current flowing
through the power line wiring during which sensing data are
displayed on the panel.
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5. The organic light emitting display device of claim 1,
wherein the current detection unit detects a current flowing
through the power line wiring for blank intervals excluding an
image display interval of the panel.

6. The organic light emitting display device of claim 1,
further comprising:

an analysis unit comparing the detected current value with

the internally set current value and outputting a digital
pulse if the values are different from each other and a
shutdown signal generation unit generating a shutdown
signal by using a digital pulse output from the analysis
unit.
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