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FIG. 2 (PRIOR ART)
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FIG. 6
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FIG. 7
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ORGANIC ELECTROLUMINESCENT DISPLAY
DEVICE AND METHOD OF DRIVING THE SAME

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 10-2005-0001486, filed on Jan. 7,
2005, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein in its entirety by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic elec-
troluminescent display device and a method of driving the
same, and more particularly, to an organic electrolumines-
cent display device which can effectively prevent voltage
drop and ensure a simple layout, and a method of driving the
organic electroluminescent display device.

[0004] 2. Description of the Related Technology

[0005] FIG. 1 is a block diagram of a conventional
organic electroluminescent display device 100. Referring to
FIG. 1, the organic electroluminescent display device 100
includes a data driver 110, a scan driver 120, and a display
unit 130. The display unit 130 includes a plurality of data
signal lines which are arranged in a vertical direction, and a
plurality of select signal lines which are arranged in a
horizontal direction.

[0006] In the display unit 130 of the organic electrolumi-
nescent display device 100, pixels are defined in the form of
a matrix by the data signal lines and the select signal lines,
and pixel circuits are arranged in the pixel region.

[0007] The data driver 110 transmits data signals D[1]
through D[m] for controlling the luminous intensity through
the data signal lines to the display unit 130. The scan driver
120 applies scan signals S[1] through S[n] through the scan
signal lines to select a line of pixels constituting the display
unit 130. Information on the data signals D[1] through D[m]
is transmitted to the line of pixels selected by the scan
signals S[1] through S[n]. A first voltage source supplies a
constant high power supply voltage VDD to all the pixels of
the display unit 130.

[0008] FIG. 2 is a circuit diagram of a pixel circuit
employed by the conventional organic electroluminescent
display device of FIG. 1.

[0009] Referring to FIG. 2, the pixel circuit employed by
the conventional organic electroluminescent display device
includes an organic electroluminescent device (OLED), two
transistors (M1, M2), and one capacitor C. One of the two
transistors is a switching transistor M1, and the other tran-
sistor is a driving transistor M2. The number and intercon-
nection of the transistors and the capacitor of the pixel
circuit may be changed according to necessary operations of
the electroluminescent display device. The transistors are
generally thin film transistors (TFTs).

[0010] Referring to FIG. 2, a first electrode of the switch-
ing transistor M1 is connected to a data line. When the
switching transistor M1 is turned on by a scan signal applied
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to its gate electrode, a data signal (D[m)) is applied into the
pixel circuit due to the switching operation.

[0011] The capacitor C_, is connected between a first
electrode and a gate electrode of the driving transistor M2 to
maintain a data voltage applied through the switching tran-
sistor M1 for a predetermined period of time. Also, the
driving transistor M2 supplies a current corresponding to the
voltage between both terminals of the capacitor C, to the
OLED.

[0012] When the switching transistor M1 is turned on, a
data voltage applied through the data line is stored in the
capacitor C, and when the switching transistor M1 is turned
off later, a current corresponding to the data voltage stored
in the capacitor C, is applied to the OLED through the
driving transistor M2, so as to emit light.

[0013] The current flowing through the OLED is given by
the following formula.

€8]

lowep = 5 (Vgs = Vi

W™ ™

(Vop = Vaara — Vi)

where I zp, denotes a current flowing in the OLED, V
denotes a voltage between a gate and a source of the driving
transistor M2, V,;, denotes a threshold voltage of the driving
transistor M2, V, denotes a first power supply voltage,
V... denotes a data voltage, and 8 denotes a gain factor.

[0014] Since the conventional organic electroluminescent
display device 100 undergoes a voltage drop due to a first
voltage line through which the first power supply voltage
V,, is applied, the value of the first power supply voltage
V_, applied to the plurality of pixels is not constant.

[0015] As shown in FIG. 2, the current applied to the
OLED is greatly dependent on the magnitude of the first
power supply voltage V. Accordingly, when the first
power supply voltage V drops, a desired amount of
current does not flow through the OLED for each pixel,
thereby degrading image quality. The voltage drop problem
becomes worse as the size of the display unit 130 increases
and brightness increases.

[0016] If a separate circuit is installed to solve the image
quality degradation due to the voltage drop, an aperture ratio
of the panel layout decreases, thereby degrading brightness.

SUMMARY OF CERTAIN INVENTIVE
ASPECTS

[0017] One aspect of the present invention provides an
organic electroluminescent display device which can pre-
vent image quality degradation due to a voltage drop without
reducing an aperture ratio.

[0018] Another aspect of the present invention provides an
organic electroluminescent display device comprising:

[0019] 1) a display unit including a plurality of pixel
circuits,
[0020] ii) a data driver providing a data signal to the

display unit,



US 2006/0170625 Al

[0021] iii) a scan driver providing a scan signal to the
display unit,

[0022] iv) a first voltage source applying a first power
supply voltage,

[0023] v) a second voltage source applying a second
power supply voltage to the display unit, and

[0024] wvi) a switching unit electrically connected between
the data driver and the second voltage source, and adapted
to output the second power supply voltage to the display
unit for a first period of time and output the data signal to
the display unit for a second period of time in response to
a predetermined control signal.

[0025] In one embodiment, the switching unit may com-
prise multiplexers each of which selectively outputs either
the data signal or the second power supply voltage to the
display unit.

[0026] In one embodiment, each of the multiplexers may
comprise: a first switching element having one end electri-
cally connected to the data driver, and a second switching
element having one end electrically connected to the second
voltage source, wherein the other ends of the first and second
switching elements are electrically connected to each other
to form one output terminal through which either the data
signal or the second power supply voltage is selectively
output.

[0027] In one embodiment, one of the first and second
switching elements may be turned on when receiving a
high-level control signal, and the remaining one may be
turned on when receiving a low-level control signal.

[0028] In one embodiment, the high-level control signal
and the low-level control signal may be alternately applied
to the multiplexer according to a predetermined cycle.

[0029] In one embodiment, each of the pixel circuits may
comprise: an organic electroluminescent device emitting
light in response to an applied current, a first transistor
having one electrode connected to the first voltage source,
and transmitting a first voltage in response to a first scan
signal applied to a gate electrode of the first transistor, a
second transistor electrically connected to the switching
unit, and transmitting either the data signal or the second
power supply voltage in response to a second scan signal
applied to a gate electrode of the second transistor, a first
capacitor electrically connected between the first transistor
and the second transistor, and being charged with a voltage
difference between the first power supply voltage transmit-
ted from the first transistor and the second power supply
voltage transmitted from the second transistor, and a driving
transistor having a gate electrode electrically connected to
the first transistor and the first capacitor, and supplying a
current to the organic electroluminescent device in response
to a voltage between a gate terminal and a source terminal
of the driving transistor.

[0030] In one embodiment, each of the pixel circuits may
further comprise a storage capacitor disposed between the
gate electrode of the driving transistor and the first voltage
source.

[0031] In one embodiment, the first scan signal may turn
on the first transistor during the first period of time.
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[0032] In one embodiment, the second scan signal may
turn on the second transistor during the first period of time
and the second period of time.

[0033] Another aspect of the present invention provides a
method of driving an organic electroluminescent display
device which comprises a display unit including a plurality
of pixel circuits, a data driver inputting a data signal to the
display unit, a scan driver inputting a first scan signal and a
second scan signal to the display unit, first and second
voltage sources respectively applying first and second power
supply voltages, and a switching unit selectively outputting
either the data signal or the second power supply voltage. In
one embodiment, the method comprises:

[0034] 1) simultaneously turning on the first scan signal
and the second scan signal to transmit the first power
supply voltage and the second power supply voltage,

[0035] ii) turning off the first scan signal and turning on
the second scan signal to transmit the data signal and

[0036] iii) simultaneously turning off the first scan signal
and the second scan signal.

[0037] In one embodiment, the simultaneously turning on
of the first power supply voltage and the second power
supply voltage may comprise the switching unit outputting
the second power supply voltage.

[0038] Inone embodiment, the turning off of the first scan
signal and the turning on of the second scan signal may
comprise the switching unit outputting the data signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Embodiments of the present invention will be
described with reference to the attached drawings.

[0040] FIG. 1 is a block diagram of a conventional
organic electroluminescent display device.

[0041] FIG. 2 is a circuit diagram of a pixel circuit
employed by the conventional organic electroluminescent
display device of FIG. 1.

[0042] FIG. 3 is a circuit diagram of a pixel circuit which
can be employed by an organic electroluminescent display
device capable of preventing image quality degradation due
to a voltage drop.

[0043] FIG. 4 is a signal diagram illustrating signals for
driving the pixel circuit of FIG. 3.

[0044] FIG. 5 illustrates an organic electroluminescent
display device employing the pixel circuit of FIG. 3.

[0045] FIG. 6 is a block diagram of an organic electrolu-
minescent display device according to an embodiment of the
present invention.

[0046] FIG. 7 is a circuit diagram of a multiplexer of the
organic electroluminescent display device of FIG. 6.

[0047] FIG. 8 is a circuit diagram of a pixel circuit
employed by the organic electroluminescent display device
of FIG. 6.

[0048] FIG. 9 is a signal diagram illustrating signals for
driving the pixel circuit of FIG. 8.

[0049] FIG. 10 is a circuit diagram of a multiplexer with
different types of transistors.
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[0050] FIG. 11 is a circuit diagram of a multiplexer with
the same types of transistors.

[0051] FIG. 12 is a flow chart illustrating a method of
driving the organic electroluminescent display device of
FIG. 8.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0052] Embodiments of the present invention will now be
described more fully with reference to the accompanying
drawings, in which preferred embodiments of the invention
are shown. The same elements are given the same reference
numerals.

[0053] FIG. 3 is a circuit diagram of a pixel circuit which
can be employed by an organic electroluminescent display
device capable of preventing image quality degradation due
to a voltage drop. FIG. 4 is a signal diagram illustrating
signals for driving the pixel circuit of FIG. 3. FIG. 5
illustrates an organic electroluminescent display device
employing the pixel circuit of FIG. 3.

[0054] Referring to FIG. 3, an m'™ data signal line and an
n™ scan signal line are connected to the pixel circuit of a
display unit. The pixel circuit includes transistors M1
through MS5, capacitors C, and C_,, and an organic elec-
troluminescent device (OLED).

[0055] A second voltage source applies a second power
supply voltage V. to the pixel circuit to prevent image
quality degradation due to a voltage drop.

[0056] The first transistor M1 has one electrode electri-
cally connected to a switching unit, and transmits a data
signal D[m] to the pixel circuit in response to an n™ scan
signal S[n] applied to a gate electrode of the first transistor
M1.

[0057] The second transistor M2 has one electrode elec-
trically connected to the switching unit, and transmits a
second power supply voltage V_  to the pixel circuit in
response to an (n-1 )™ scan signal S[n-1] applied to a gate
electrode of the second transistor M2.

[0058] The third transistor M3, which is a driving transis-
tor for driving the OLED, is connected between a first
voltage source and the OLED, and supplies a current to the
OLED in response to a voltage applied between a gate
terminal and a source terminal. The fourth transistor M4
connects the third transistor M3 as a diode in response to the
(n-1),, scan signal S[n-1].

[0059] A first end A of the first capacitor C,, is connected
to the gate electrode of the third transistor M3, and the
second capacitor C, is connected between a second end B of
the first capacitor C,;, and a power source supplying a first
power supply voltage VDD.

[0060] The fifth transistor M5 is connected between one
electrode of the third transistor M3 and an anode of the
OLED, and controls current supply to the OLED in response
to the (n-1)™ scan signal S[n-1].

[0061] The OLED emits light in response to an input
current. A voltage V, connected to a cathode of the OLED
generally has a lower level than the first power supply
voltage VDD, and may be a ground voltage.
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[0062] The elements and their interconnection in the pixel
circuit configured to prevent image quality degradation due
to a drop in the first power supply voltage VDD may be
changed. It is obvious that the slightly modified pixel circuit
can have the same effects.

[0063] FIG. 4 is a signal diagram illustrating signals for
driving the pixel circuit of FIG. 3.

[0064] Referring to FIG. 4, when the (n-1)® scan signal
S[n-1] has a low level in a period of time T,, the fourth
transistor M4 is turned on and the third transistor M3 is
diode-connected. Accordingly, the voltage between the gate
and the source of the third transistor M3 is changed to
become a threshold voltage Vth of the third transistor M3.
Since the voltage VDD is applied to the source of the third
transistor M3, a voltage applied to the first end A of the first
capacitor C,;, becomes VDD+Vth. Also, the second tran-
sistor M2 is turned on, such that the second power supply
voltage V. is applied to the second end B of the first
capacitor C,y,.

[0065] Consequently, a voltage corresponding to (VDD+
Vth-V_ ) is charged into both the ends of the first capacitor

Cv';h. sus.
[0066] When the nth scan signal S[n] has a low level for
aperiod of time T,, the first transistor M1 is turned on. Then,
a voltage V., according to a data signal is applied through
the first transistor M1 to the second capacitor C,.

[0067] Since the voltage corresponding to (VDD+Vth-
V) 1s charged in the first capacitor CV,, a voltage
between the gate and the source of the third transistor M3 is
given by the following formula.

VES(V -V )=(V garaH(VDDHV 3 V,,))-VDD=V ..,

sus.

+V(h_6sus (2)

[0068] Accordingly, the current flowing through the
OLED is obtained as follows by applying Formula 2 to
Formula 1.

(€)

B
lorep = ) Vot = Vous)®

[0069] Since the current flowing through the OLED is not
affected by the first power supply voltage VDD, brightness
variation due to the voltage drop in the first power supply
voltage VDD can be compensated.

[0070] FIG. 5 illustrates a layout of the organic electrolu-
minescent display device with the additional second voltage
source. Referring to FIG. 5, since three lines (Vpp, Vgus
and Vg, lines) are arranged in a vertical direction of a
display unit to apply the second power supply voltage V.
into the pixel circuit, an aperture ratio of the layout can be
reduced.

[0071] FIG. 6 is a block diagram of an organic electrolu-
minescent display device according to an embodiment of the
present invention.

[0072] Referring to FIG. 6, the organic electrolumines-
cent display device includes a data driver 410, a scan driver
420, a display unit 430, and a switching unit 440. Also, the
organic electroluminescent display device includes a first
voltage source (not shown) and a second voltage source (not
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shown) applying a first power supply voltage VDD and a
second power supply voltage V.., respectively, to a plural-
ity of pixels constituting the display unit 430.

[0073] The data driver 410 is connected to the switching
unit 440 via a plurality of data signal lines to output data
signals D[1] through D[m]. The plurality of data signals
D[1] through D[m] have information regarding light emis-
sion of the plurality of pixels constituting the display unit
430.

[0074] The scan driver 420 apply scan signals S[1]
through S[n] via a plurality of scan lines to select a line of
pixels constituting the display unit 430.

[0075] The switching unit 440 is connected to the second
voltage source supplying the second power supply voltage
V__ via a plurality of voltage lines. When a control signal
CNTL is applied to the switching unit 440, the switching
unit 440 selectively outputs i) the data signals D[1] through
D[m]) or the second power supply voltage V. as signals
D'1] through D[m]) in response to the control signal
CNTL.

[0076] In one embodiment, the switching unit 440 outputs
the second power supply voltage V. during a first period of
time, and outputs the plurality of data signals D[1] through
D[m] during a second period of time.

[0077] The switching unit 440 includes a plurality of
multiplexers (MUXs) which receive the data signals D[1]
through D[m] and the second power supply voltage V and

selectively output either of them (as D'[1] through D[m])
through one signal line.

[0078] FIG. 7 is a circuit diagram of a multiplexer of the
organic electroluminescent display device of FIG. 6.

[0079] In one embodiment, as shown in FIG. 7, the
multiplexer MUX includes two switching elements SW1
and SW2 operating according to the level of the control
signal CNTL. The control signal CNTL has a high or low
level depending on a predetermined cycle.

[0080] In one embodiment, one end of the first switching
element SW1 is connected to the data driver 410, one end of
the second switching element SW2 is connected to the
second voltage source, and the other ends of SW1 and SW2
are connected to each other, as shown in FIG. 7.

[0081] When the control signal CNTL is applied to the
multiplexer MUX to control the first and second switching
elements SW1 and SW2, the data signal D[m] (for a mth
data) or the second voltage V. can be selectively output as
the signal D'[m] through an output terminal of the multi-
plexer MUX.

[0082] Particularly, the above operation can be performed
by alternately turning on the first switching element SW1
and the second switching element SW2. In one embodiment,
the first switching element SW1 is turned on when the
control signal CNTL is at a high level, and the second
switching element SW2 is turned on when the control signal
CNTL is at a low level.

[0083] In another embodiment, the first and second
switching elements SW1 and SW2 can be turned on when
the control signal CNTL is at a low level and a high level,
respectively, according to interconnection features of the flat
panel display device.
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[0084] In one embodiment, the control signals CNTL of
opposite levels are alternately applied to the switching unit
440 according to the predetermined cycle.

[0085] FIG. 8 is a circuit diagram of a pixel circuit
employed by the organic electroluminescent display device
of FIG. 6. FIG. 9 is a signal diagram illustrating signals for
driving the pixel circuit of FIG. 8.

[0086] The pixel circuit shown in FIG. 8 is configured
such that the data signal D[m] and the second power supply
voltage V. are alternately output as the signal D'[m] to the
display unit 430 through one signal line. Elements and
interconnection thereof in the pixel circuit can be changed
depending on embodiments.

[0087] Referring to FIGS. 6 through 12; the pixel circuit
of FIG. 8 includes three transistors M1 through M3, two
capacitors C,, and C,;, and an OLED. The pixel circuit of
FIG. 8 is driven by a fist scan signal S,[n], a second scan
signal S,[n], and the control signal CNTL. Although FIG. 6
shows that one scan line (S[n]) is connected to one corre-
sponding OLED pixel, it is possible that two scan lines
(8,[n] and S,[n]) are connected to one OLED pixel as shown
in FIG. 8.

[0088] The first transistor M1 has one electrode electri-
cally connected to the first voltage source and a gate
electrode to which the first scan signal S,[n] is input, and
outputs the first power supply voltage VDD in response to
the first scan signal S,[n].

[0089] The second transistor M2 has one electrode elec-
trically connected to an output terminal of the switching unit
440 that selectively outputs the data signal D[m] or the
second power supply voltage V.. Furthermore, a gate
electrode of the second transistor M2 is connected to the
second scan signal S,[n]. That is, M2 outputs either V_, or
D[m] in response to the second scan signal S,[n].

[0090] The first capacitor C,,, is electrically connected
between the first transistor M1 and the second transistor M2,
and is charged with a voltage difference between the first
power supply voltage VD! output from the first transistor
M1 and the second power supply voltage V. output from
the second transistor M2.

[0091] The third transistor M3, which is a driving transis-
tor for driving the OLED, has a gate electrode electrically
connected to the first transistor M1 and the first capacitor
C,,;,» one electrode connected to the first voltage source, and
the other electrode connected to the OLED. M3 supplies a
current to the OLED in response to a voltage between a gate
terminal and a source terminal.

[0092] The storage capacitor C,, is electrically connected
between the gate electrode of the third transistor M3 and the
first voltage source, and stores a voltage difference between
the voltage of the gate electrode of the third transistor M3
and the first power supply voltage VDD.

[0093] Referring to FIG. 9, the operation of the pixel
circuit of FIG. 8 will be explained.

[0094] FIG. 9 is a signal diagram illustrating the signals
for driving the pixel circuit of FIG. 8. Referring to FIG. 9,
for a first period of time T, the first scan signal S,[n] and
the second scan signal S,[n] transit to a low level to be
turned on, and the control signal CNTL also transits to a low
level.
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[0095] For a second period of time T,, the first scan signal
S [n] transits to a high level, and the second scan signal
S,[n] is maintained at the low level, such that the first scan
signal S,[n] is turned off and the second scan signal S,[n] is
maintained the turn on state. The control signal CNTL
transits to a high level.

[0096] After the second period of time T,, the first scan
signal S,[n] is maintained at the high level, and the second
scan signal S,[n] transits to a high level, such that the first
scan signal S;[n] and the second scan signal S,[n] are turned
off. The control signal CNTL transits to a low level.

[0097] The first transistor M1 is turned on by the first scan
signal S;[n] during the first period of time T, (S;[n]:low
level). Thus, the first transistor M1 transmits the first power
supply voltage VDD to a first end of the first capacitor C_,,
and the gate electrode of the third transistor M3. The second
transistor M2 is turned on by the scan second signal S,[n]
during the first period of time T (S,[n]:low level). Thus, the
second transistor M2 transmits either the data signal D[m] or
the second power supply voltage V_, output from the
switching unit 440 to a second end of the first capacitor C_,,.
If the switching unit 440 outputs V_ during the first period
of time (T1) as in FIGS. 10 and 11 (will be described in
greater detail later), VDD is applied to the first end of the
first capacitor C,,;, and V, is applied to the second end of
the capacitor C_,,,. Accordingly, during the first period of
time (T1), a voltage difference VDD-V__ between the first
power supply voltage and the second power supply voltage
is charged in the first capacitor C_,.

[0098] In this situation, since the same power supply
voltage VDD is applied to the gate and the source electrodes
of the third transistor M3 during the first period of time T/,
no current flows through the OLED.

[0099] The first transistor M1 is turned off by the first scan
signal S;[n] during the second period of time T, (S;[n]:high
level). Thus, the first transistor M1 does not transmit the first
power supply voltage VDD to the first end of the first
capacitor C_,,, that is, to the gate electrode of the third
transistor M3. If the switching unit 440 outputs V,,, (the
potential of the data signal D[m]) during the second period
oftime (T2) as in FIGS. 10 and 11, the second transistor M2
transmits V,,, to the second end of the first capacitor C,,,.
Thus, the potential of the first end of the first capacitor C,,,
that is, the gate electrode of the third transistor M3, is given
by the following formula, considering the voltage (VDD-
Vus) Which was already charged in the capacitor C,,, for the
first period of time (T1).

VDD+V 4ata=Veus R )]

[0100] Accordingly, the value of the current flowing
through the OLED can be obtained as follows by applying
Formula 4 to Formula 1.

®)

B
lorep = E(Vdara = Vius = Vrm

[0101] In Formula 5, V14, denotes a threshold voltage of
the third transistor M3.

[0102] Referring to Formula 5, the current flowing
through the OLED is not affected by the first power supply
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voltage VDD, and accordingly, brightness variation due to a
voltage drop in the first power supply voltage VDD can be
compensated.

[0103] As described above, the pixel circuit according to
the present embodiment includes the second voltage source
to reduce image quality degradation due to the voltage drop.
Also, since a separate power supply line does not need to
apply the second power supply voltage V. to each of the
pixels, image quality degradation due to the voltage drop can
be reduced without lowering an aperture ratio, thereby
improving brightness.

[0104] Although not shown in FIG. 8, a transistor can be
electrically connected between the gate electrode of the third
transistor M3 and the OLED, as shown in FIG. 3, in order
to compensate for a variation of the current flowing through
the OLED due to a threshold voltage difference of the third
transistors for each pixel.

[0105] FIG. 10 is a circuit diagram of a multiplexer with
different types of transistors. FIG. 11 is a circuit diagram of
a multiplexer with the same types of transistors.

[0106] Referring to FIGS. 10 and 11, each of the multi-
plexers includes the first switching transistor Ma and the
second switching transistor Mb which are alternately turned
on and off. In one embodiment, the first switching transistor
Ma has a first electrode electrically connected to the data
driver 410, and the second switching transistor Mb has a first
electrode electrically connected to the second voltage
source.

[0107] Second electrodes of the first and second switching
transistors Ma and Mb are connected to each other.

[0108] In one embodiment as shown in FIG. 10, the first
switching transistor Ma and the second switching transistor
Mb are different types of transistors. When the control
signals CNTL of the same phase are applied to gate elec-
trodes of Ma and Mb, the data signal D[m] or the second
power supply voltage V. is selectively output as the signal
D'[m] through the output terminal of the multiplexer.

[0109] In another embodiment as shown in FIG. 11, the
first switching transistor Ma and the second switching
transistor Mb are the same types of transistors. When the
control signals CNTL of opposite phases are applied to the
gate electrodes of Ma and Mb, the data signal D[m] or the
second power supply voltage V. is selectively output as the
signal D m] through the output terminal of the multiplexer.

[0110] In one embodiment, the control signals CNTL of
the opposite phases can be simply applied to the first
switching transistor Ma and the second switching transistor
Mb by applying a control signal obtained by inverting a
control signal CNTL to the gate electrode of Ma and the
control signal CNTL the gate electrode of Mb.

[0111] FIG. 12 is a flow chart illustrating the method of
driving the organic electroluminescent display device
according to one embodiment of the present invention.

[0112] Referring to FIGS. 6 through 12, in operation S1,
the first scan signal S,[n] and the second scan signal S,[n]
are simultaneously turned on to transmit the first power
supply voltage VDD and the second power supply voltage
Ve That is, in operation S1 occurring during the first
period of time T, (see FIG. 11, for example), as discussed
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above, the first power supply voltage VDD is transmitted to
the first end of the first capacitor C,,,,, and the second power
supply voltage V. other than the data signal D[m] is output
from the switching unit 440. Also, because the second scan
signal S,[n] is turned on, the second power supply voltage
V. is transmitted to the second end of the first capacitor
C,um- A voltage difference V,p-V,,, between the first power
supply voltage and the second power supply voltage is
charged in the first capacitor C_,,.

[0113] In operation S2, the first scan signal S,[n] is turned
off and the second scan signal S,[n] is turned on, such that
the data signal D[m] is transmitted. That is, in operation S2
occurring during the second period of time T, (see FIG. 11,
for example), as discussed above, the data signal D[m] is
transmitted to the second end of the first capacitor C_,.
When a potential of the data signal D[m] is V,,,, a potential
of'the first end of the first capacitor C,, is VDD-V_, +V 4..a-
Accordingly, a current flows through the OLED.

[0114] In operation S3, the first scan signal S;[n] and the
second scan signal S,[n] are turned off simultaneously. Any
one of the first power supply voltage VDD, the second
power supply voltage V., and the data signal D[m] is no
longer transmitted to the first transistor M1 and the second
transistor M2.

[0115] As described above, the organic electroluminescent
display device according to one embodiment of the present
invention employs the second voltage source to prevent
image quality degradation due to a voltage drop. Conse-
quently, a separate power supply line does not need to apply
the second power supply voltage V., thereby preventing
brightness deterioration caused by a decrease in an aperture
ratio.

[0116] While the above description has pointed out novel
features of the invention as applied to various embodiments,
the skilled person will understand that various omissions,
substitutions, and changes in the form and details of the
device or process illustrated may be made without departing
from the scope of the invention. Therefore, the scope of the
invention is defined by the appended claims rather than by
the foregoing description. All variations coming within the
meaning and range of equivalency of the claims are
embraced within their scope.

What is claimed is:
1. An organic electroluminescent display, comprising:

a display unit including a plurality of pixel circuits;

a data driver configured to provide a data signal to the
display unit;

a scan driver configured to provide a scan signal to the
display unit;

a first voltage source configured to apply a first power
supply voltage to the display unit;

a second voltage source configured to apply a second
power supply voltage to the display unit; and

a switching unit electrically connected between the data
driver and the second voltage source, and adapted to
output the second power supply voltage to the display
unit for a first period of time and output the data signal
to the display unit for a second period of time in
response to a predetermined control signal.
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2. The organic electroluminescent display device of claim
1, wherein the switching unit comprises multiplexers each of
which selectively outputs either the data signal or the second
power supply voltage to the display unit.

3. The organic electroluminescent display device of claim
2, wherein each of the multiplexers comprises:

a first switching element having one end electrically
connected to the data driver; and

a second switching element having one end electrically
connected to the second voltage source,

wherein the other ends of the first and second switching
elements are electrically connected to each other to
form one output terminal through which either the data
signal or the second power supply voltage is selectively
output.
4. The organic electroluminescent display device of claim
3, wherein one of the first and second switching elements is
turned on in response to a high-level control signal, and the
remaining one is turned on in response to a low-level control
signal.
5. The organic electroluminescent display device of claim
4, wherein the high-level control signal and the low-level
control signal are alternately applied to the multiplexer
according to a predetermined cycle.
6. The organic electroluminescent display device of claim
1, wherein each of the pixel circuits comprises:

an organic electroluminescent device configured to emit
light in response to an applied current;

a first transistor having one electrode connected to the first
voltage source, and configured to transmit a first volt-
age in response to a first scan signal applied to a gate
electrode of the first transistor;

a second transistor electrically connected to the switching
unit, and configured to transmit either the data signal or
the second power supply voltage in response to a
second scan signal applied to a gate electrode of the
second transistor;

a first capacitor electrically connected between the first
transistor and the second transistor, and being charged
with a voltage difference between the first power sup-
ply voltage transmitted from the first transistor and the
second power supply voltage transmitted from the
second transistor; and

a driving transistor having a gate electrode electrically
connected to the first transistor and the first capacitor,
and configured to supply a current to the organic
electroluminescent device in response to a voltage
between a gate terminal and a source terminal of the
driving transistor.

7. The organic electroluminescent display device of claim

6, wherein each of the pixel circuits further comprises a
storage capacitor disposed between the gate electrode of the
driving transistor and the first voltage source.

8. The organic electroluminescent display device of claim

6, wherein the first scan signal turns on the first transistor
during the first period of time.

9. The organic electroluminescent display device of claim

6, wherein the second scan signal turns on the second
transistor during the first period of time and the second
period of time.
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10. A method of driving an organic electroluminescent
display device, the method comprising:

simultaneously turning on a first scan signal and a second
scan signal so as to provide a first power supply voltage
and a second power supply voltage to a display unit
including a plurality of pixels;

turning off the first scan signal and turning on the second
scan signal so as to provide a data signal, which
controls luminous intensity of each of the pixels, to the
display unit; and

substantially simultaneously turning off the first scan

signal and the second scan signal.

11. The method of claim 10, wherein the simultaneously
turning on of the first power supply voltage and the second
power supply voltage comprises outputting the second
power supply voltage from a switching unit.
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12. The method of claim 10, wherein the turning off of the
first scan signal and the turning on of the second scan signal
comprises outputting the data signal from a switching unit.

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

providing a first power supply voltage and a second power
supply voltage to a display unit, including a plurality of
pixels, for a first period of time in response to a first
control signal; and

providing a data signal, which controls luminous intensity
of each of the pixels to the display unit for a second
period of time in response to a second control signal
different from the first control signal.
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