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ORGANIC ELECTROLUMINESCENT DISPLAY
DEVICE

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application for ORGANIC ELEC-
TROLUMINESCENT DISPLAY DEVICE earlier filed in
the Korean Intellectnal Property Office on the 30 of Sep.
2005 and there duly assigned Serial No. 10-2005-0092263.

BACKGROUND OF THE INVENTION

[0002] 1. Technical Field

[0003] The present invention relates to an organic elec-
troluminescent display device and, more particularly, to an
organic electroluminescent display device having a pixel
circuit which allows a main display panel and a sub display
panel to share a data line and a power supply voltage line.

[0004] 2. Related Art

[0005] An electroluminescent display device (hereinafter
referred to an EL display device) is an emissive device in
which a fluorescent material emits light when electrons and
holes recombine to thereby display an image. EL display
devices are classified into inorganic EL display devices
which use an inorganic compound as the fluorescent mate-
rial and organic EL display devices which use an organic
compound as the fluorescent material. EL display devices
have many advantages, such as low driving voltage, self-
emission, thin film characteristics, wide viewing angle, fast
response speed, high contrast, and so forth. Thus, EL display
devices are expected to take center stage among the next
generation of display devices. Among EL display devices, an
organic EL display device can display an image having a
high luminance of tens of thousands of [cd/m?] with a
voltage of about 10V. Thus, most EL display devices coming
into widespread use are organic EL display devices.

[0006] Methods of driving an organic EL display device
may be classified into passive matrix type methods and
active matrix type methods which use a thin film transistor
(TFT). The passive matrix type method has an anode elec-
trode (i.e., indium-tin-oxide; ITO) and a cathode electrode
(metal) arranged orthogonally, and selects an associated line
for driving, The active matrix type method connects the TFT
and a capacitor to respective pixel electrodes so as to
maintain a voltage using the capacitance of the capacitor.
Among these types, when the organic EL display device is
driven by the passive matrix type driving method, a high
instantaneous luminance is required. This consumes a large
amount of power and reduces the lifespan of the organic
light emitting diode. As a result, almost all recently manu-
factured organic EL display devices are driven by the active
matrix type driving method. Such an active matrix type
organic EL display device (AMOLED) is applied to various
devices, including cellular phones, personal digital assis-
tants (PDAs), electronic dictionaries, and so forth.

[0007] In particular, a dual emission organic EL display
device, which has a main display panel and a sub display
panel in one, is increasing in use. The main display panel
and the sub display panel have different sizes and display
different images. For example, in a folder type cellular
phone, an inner window for displaying main images (pic-
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ture, background, characters, menu, etc.) when the folder is
opened is the main display panel, and an outer window for
displaying simpler images (time, date, etc.) when the folder
is closed is the sub display panel.

SUMMARY OF THE INVENTION

[0008] The present invention, therefore, provides an
organic electroluminescent (EL) display device which
shares a data line and a power supply voltage line in main
and sub display panels.

[0009] In an exemplary embodiment according to the
present invention, an organic EL display device comprises:
a main display panel having a plurality of main pixels for
displaying a main image; a sub display panel having a
plurality of sub pixels for displaying a sub image; a main
scan driver for applying a main scan signal to select the main
pixels; a sub scan driver for applying a sub scan signal to
select the sub pixels; and a main/sub data driver for sup-
plying a main or sub data signal to the main or sub pixels.
The main and sub pixels arranged in the same column share
the same data line and the same power supply voltage line.

[0010] In another exemplary embodiment according to the
present invention, an organic EL display device comprises:
a main display panel having a plurality of main pixels for
displaying a main image and a sub display panel having a
plurality of sub pixels for displaying a sub image wherein
each of the sub pixels has an organic light emitting diode
(OLED) for emitting light at a luminance corresponding to
a predetermined drive current; a drive transistor connected
between the OLED and a power supply voltage line for
generating a drive current corresponding to a voltage applied
to a gate terminal thereof; a switching transistor connected
between a data line and the gate terminal of the drive
transistor for delivering a data voltage in response to a scan
signal from a scan line connected to the gate terminal; a
storage capacitor having a first electrode connected to the
power supply voltage line and a second electrode connected
to the gate terminal of the drive transistor for temporarily
storing the data voltage for a constant time; and a boost
capacitor connected between the scan line and the second
electrode of the storage capacitor for increasing a voltage of
the gate terminal of the drive transistor in response to the
scan signal converted to a high level

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by refer-
ence to the following detailed description when considered
in conjunction with the accompanying drawings in which
like reference symbols indicate the same or similar compo-
nents, wherein:

[0012] FIG. 1 is a block diagram of a dual emission
organic electroluminescent (EL) display device;

[0013] FIG. 2 is a circuit diagram of a main pixel formed
in the main display panel shown in FIG. 1;

[0014] FIG. 3 is a circuit diagram of a sub pixel formed in
the sub display panel shown in FIG. 1,

[0015] FIG. 4 is a block diagram of a dual emission
organic EL display device in accordance with an exemplary
embodiment of the present invention;
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[0016] FIG. 5 is a block diagram of a main pixel formed
in the main display panel shown in FIG. 4;

[0017] FIG. 6 is a block diagram of a sub pixel formed in
the sub display panel shown in FIG. 4;

[0018] FIG. 7 is a timing diagram for operating the pixel
circuit shown in FIG. 6; and

[0019] FIG. 8 shows the results of comparing the drive
current in the circuit shown in FIG. 3 and the drive current
measured when the same data voltage is applied to each of
the pixel circuits shown in FIGS. 5 and 6 in accordance with
an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0020] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to
accompanying drawings.

[0021] FIG. 1 is a block diagram of a dual emission
organic electroluminescent (EL) display device.

[0022] Referring to FIG. 1, the organic EL display device
has a display panel 10, a main scan driver 21, a sub scan
driver 23, a main data driver 31, and a sub data driver 33.

[0023] Thedisplay panel 10 is composed of a main display
panel 1 for displaying main images and a sub display panel
13 for displaying sub images.

[0024] The main display panel 11 has a plurality of main
pixels Pm for displaying the main images, a plurality of
main data lines Dm1 to Dmn for delivering main data signals
to the main pixels Pm, a plurality of main scan lines Gm1 to
Gmn for delivering scan signals to the main pixels Pm, and
a first power supply voltage line VDDI for supplying current
to the main pixels Pm.

[0025] The sub display panel 13 has a plurality of sub
pixels Ps for displaying the sub images, a plurality of sub
data lines Ds1 to Dsm for delivering sub data signals to the
sub pixels Ps, a plurality of scan lines Gs1 to Gsn for
delivering scan signals to the sub pixels Ps, and a second
power supply voltage line VDD?2 for supplying current to the
main pixels Ps.

[0026] The main scan driver 21 is connected to the main
scan lines Gm1 to Gmn, and supplies scan signals to the
main display panel 11 when displaying the main images.

[0027] The sub scan driver 23 is connected to the sub scan
lines Gs1 to Gsn, and supplies scan signals to the sub display
panel 13 when displaying the sub images.

[0028] The main data driver 31 is connected to the main
data lines Dm1 to Dmn, and converts the main data signals
from digital signals to analog signals so as to apply the
converted signals to the main display panel 11.

[0029] The sub data driver 33 is connected to the sub data
lines Dsl to Dsm, and converts the sub data signals from
digital signals to analog signals so as to apply the converted
signals to the sub display panel 13.

[0030] According to the dual emission organic EL display
device as described above, the main display panel 11 and the
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sub display panel 13 are disposed on one display panel 10.
However, all components and lines are separately formed
and independently driven.

[0031] In addition, the main display panel 11 is a top
emission type display panel so that main pixels having a
compensation circuit for compensating threshold voltages of
drive transistors can be designed. However, the sub display
panel 13 is a bottom emission type display panel so that the
compensation circuit cannot be employed due to a limitation
in layout, and only a basic sub pixel structure (i.e., two
transistors and one capacitor, which will be described with
reference to FIG. 3) can be employed. In this case, the main
pixel and the sub pixel are different in range of the data
voltage and the power supply voltage so that the data line
and the power supply voltage line cannot be shared. Here-
inafter, the main and sub pixels will be described.

[0032] FIG. 2 is a circuit diagram of a main pixel formed
in the main display panel shown in FIG. 1.

[0033] Referring to FIG. 2, pixels 15 formed in the main
display panel 11 have a compensation circuit for compen-
sating for the threshold voltage deviation of the drive
transistor as described above.

[0034] That is, each of the main pixels 15 has an organic
EL diode OLED(M) which emits light with a predetermined
luminance in response to a drive current, a drive transistor
T1 for generating the drive current to be supplied to the
organic EL diode OLED(M), and a threshold voltage com-
pensation transistor T2 for compensating for the threshold
voltage Vth of the drive transistor T1.

[0035] In addition, the main pixel 15 has a switching
transistor T3 for delivering data signals, a capacitor Cst for
maintaining a gate voltage of the drive transistor for a
constant time, an initialization transistor T4 for initializing
the capacitor Cst, a power supply voltage application tran-
sistor T5 for delivering a power supply voltage VD to the
drive transistor T1, and an emission control transistor T6 for
allowing the drive current generated in the drive transistor
T1 to flow to the organic EL diode OLED(M) or for
interrupting the drive current. All of these transistors T1 to
T6 are P channel Metal Oxide Semiconductor (PMOS)
transistors.

[0036] The drive current I g flowing to the organic
EL diode OLED(M) of the main pixel having the compen-
sation circuit, as described above, may be expressed by
Equation 1:

lorepus) = K(Vgs = |ViH)? [Equation 1]

= K(VDD1 - (Vindaia — |Vih]) — |Vih)?

= K(VDD1 - Vmdata)®

[0037] The drive current I 5y flowing to the main
pixel as expressed in Equation 1 may not depend on the
deviation of the threshold voltage, and may be expressed as
a first power supply voltage VDDI1 and a main data voltage
Vmdata.

[0038] FIG. 3 is a circuit diagram of a sub pixel formed in
the sub display panel shown in FIG. 1.
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[0039] Referring to FIG. 3, each of the sub pixels 17 is
composed of two PMOS transistors MD and MS, one
capacitor Cst, and an organic EL diode OLED(S).

[0040] A drive transistor MD is connected between a
second power supply voltage line VDD2 and an organic EL
diode OLED(S), and generates a drive current Lo pn
corresponding to the voltage applied to its gate terminal.

[0041] A switching transistor MS is connected between a
sub data line SUB DATA[m] and the gate terminal of the
drive transistor MD, has a gate terminal connected to a scan
line SCAN[n], and delivers a sub data voltage Vsdata in
response to a scan signal supplied from the scan line
SCAN[n].

[0042] A storage capacitor Cst is connected between the
second power supply voltage line VDD2 and the gate
terminal of the drive transistor MD, and temporarily stores
the sub data voltage Vsdata delivered from the switching
transistor MS.

[0043] A drive current [ 5y, flowing to the organic EL
diode OLED of the sub pixel as described above may be
expressed by Equation 2:

IoLepisy = K(Vgs — |Vih])? [Equation 2]

= K(VDD2 - Vsdaia— |Vih*

[0044] The drive current flowing I g flowing to the
sub pixel depends on the deviation of the threshold voltage
as expressed in Equation 2.

[0045] The drive currents are different, even when the
same data voltage is applied to each of the main and sub
pixels as expressed in Equations 1 and 2, so that the
luminances of the main and sub display panels are also
different.

[0046] Accordingly, the main display panel 11 and the sub
display panel 13 cannot share the data line and the power
supply voltage line, so that they have respective data drivers,
which in turn causes the cost and power consumption to
increase due to the two applied power supply voltages.

[0047] FIG. 4 is a block diagram of a dual emission
organic EL display device in accordance with an exemplary
embodiment of the present invention.

[0048] Referring to FIG. 4, the dual emission organic EL
display device according to an exemplary embodiment of
the present invention includes a display panel 100, a main
scan driver 210, a sub scan driver 230, and a main/sub data
driver 300.

[0049] The display panel 100 is composed of a main
display panel 110 for displaying main images, and a sub
display panel 130 for displaying sub images. In the case of
a folder type cellular phone, the main display panel 110 is
used as an inner window for displaying main images such as
picture, character, menu, game, or the like, and the sub
display panel 130 is used as an outer window for displaying
sub images such as time, date, or the like.

[0050] The main display panel 110 has a plurality of main
pixels Pm displaying main images, a plurality of data lines
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D1 to Dn for delivering data signals to the main pixels Pm,
a plurality of main scan lines Gm1 to Gmn for delivering
scan signals to the main pixels Pm, and a power supply
voltage line VDD for supplying current to the main pixels
Pm.

[0051] The sub display panel 130 has a plurality of sub
pixels Ps for displaying sub images, a plurality of data lines
D1 to Dn for delivering data signals to the sub pixels Ps, a
plurality of sub scan lines Gsl to Gsn for delivering scan
signals to the sub pixels Ps, and a power supply voltage line
VDD for supplying current to the main pixels Ps.

[0052] In this case, the main display panel 110 used as the
inner window has a top emission structure so that it may use
a pixel having a compensation circuit for compensating for
the threshold voltage of a drive transistor. However, the sub
display panel 130 used as the outer window has a bottom
emission structure so that it uses a basic pixel without the
compensation circuit.

[0053] The main scan driver 210 is connected to the main
scan lines Gm1 to Gmn, and supplies the scan signals to the
main display panel 110 when displaying the main images.

[0054] The sub scan driver 230 is connected to the sub
scan lines Gs1 to Gsn, and supplies the scan signals to the
sub display panel 130 when displaying the sub images.

[0055] The main/sub data driver 300 is connected to the
data lines D1 to Dn, and converts main or sub data signals
from digital signals to analog signals so as to apply the
converted signals to the main display panel 110 or the sub
display panel 130.

[0056] According to the an exemplary embodiment of the
present invention as described above, the main display panel
110 and the sub display panel 130 share the same main/sub
data driver 300, the same data lines D1 to Dn, and the same
power supply voltage line VDD.

[0057] That is, the main and sub pixels arranged in the
same column among the main pixels Pm and the sub pixels
Ps share the same data line and power supply voltage line.
For example, the main pixel Pm and the sub pixel Ps
arranged in an n't column are connected to an n® data line
Dn and an n™ power supply voltage line VDD in common
to receive data signals from the main/sub data driver 300.

[0058] As such, when the main/sub data driver 300, the
data line Dn, and the power supply voltage line VDD are
shared, the main display panel 110 and the sub display panel
130 must emit light at the same luminance, even when the
same data voltage is applied thereto. To this end, the present
invention proposes a novel sub pixel structure Ps of the sub
display panel 130, which is different from that of the related
art. Detailed structures of the main and sub pixels will be
described later.

[0059] In addition, the organic EL display device accord-
ing to the exemplary embodiment of the present invention
shares the main/sub data driver 300 and the data line Dm so
that the main display panel 110 and the sub display panel
130 cannot be displayed at the same time. Accordingly, the
main scan driver 210 is driven in order to display the main
image, and the sub scan driver 230 is driven in order to
display the sub image. Preferably, the main scan driver 210
and the sub scan driver 230 operate selectively.
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[0060] FIG. 5 is a block diagram of a main pixel formed
in the main display panel shown in FIG. 4 in accordance
with an exemplary embodiment of the present invention.

[0061] Referring to FIG. 5, each of the pixels 150 formed
in the main display panel 110 has a compensation circuit for
compensating for the deviation of the threshold voltage of
the drive transistor, as in the pixel shown in FIG. 2.

[0062] Each main pixel 150 has an organic EL diode
OLED(M) for emitting light at a predetermined luminance
in response to a value of the drive current, a drive transistor
T1 for generating the drive current to be supplied to the
organic EL diode OLED(M), and a threshold voltage com-
pensation transistor T2 for compensating for the threshold
voltage Vth of the drive transistor T1. In addition, the main
pixel 150 has a switching transistor T3 for delivering data
signals, a capacitor Cst for maintaining a gate voltage of the
drive transistor T1 for a constant time, an initialization
transistor T4 for initializing the capacitor Cst, a power
supply voltage application transistor T5 for delivering a
power supply voltage VDD to the drive transistor T1, and an
emission control transistor T6 for allowing the drive current
generated in the drive transistor T1 to flow to the organic EL
diode OLED(M) or for interrupting the drive current. All of
these transistors T1 to T6 are PMOS transistors.

[0063] The drive current OLED(M) flowing to the organic
EL diode OLED(M) may be expressed by Equation 3:

Tovepuny = K(Vgs — [Vl ? [Equation 3]

= K(VDD - (Vdata - |ViH|) - |ViH)?

= K(VYDD - Vdara)?

[0064] The drive current Io; gy flowing to the main
pixel as expressed in Equation 3 may not depend on the
deviation of the threshold voltage, and may be expressed as
a power supply voltage VDD and a data voltage Vdata.

[0065] It will be appreciated by those skilled in the art that
the pixel structure shown in FIG. 5§ only illustrates an
exemplary embodiment of the present invention, that the
present invention is not limited thereto, and that any pixel
circuits having a compensation circuit for compensating the
threshold voltage of the drive transistor to generate the drive
current expressed in Equation 3 may be employed.

[0066] FIG. 6 is a block diagram of a sub pixel formed in
the sub display panel shown in FIG. 4 in accordance with an
exemplary embodiment of the present invention, and FIG. 7
is a timing diagram for the operation of the pixel circuit
shown in FIG. 6.

[0067] Referring to FIGS. 6 and 7, each of the sub pixels
170 has two PMOS transistors MD and MS, two capacitors
Cst and Chboost, and an organic EL. diode OLED(S).

[0068] A drive transistor MD is connected between a
power supply voltage line VDD and the organic EL diode
OLED(S), and generates a drive current Ig;gp, corre-
sponding to the voltage applied to its gate terminal.

[0069] A switching transistor MS is connected between a
data line DATA[m] and the gate terminal of the drive
transistor MD, has a gate terminal connected to a scan line
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SCAN[n], and delivers a data voltage Vdata in response to
a scan signal from the scan line SCAN[n].

[0070] A storage capacitor Cst is connected between the
power supply voltage line VDD and the gate terminal of the
drive transistor MD, and temporarily stores the data voltage
Vdata delivered by the switching transistor MS.

[0071] Aboost capacitor Choost is connected between the
gate terminal of the drive transistor MD and the scan line
SCAN[n], and increases the voltage of the gate terminal of
the drive transistor MD in response to a level change of the
scan signal. The capacitance of the boost capacitor Choost
according to an exemplary embodiment of the present
invention is less than that of the storage capacitor Cst.

[0072] The pixel shown in FIG. 6 has been designed with
a PMOS transistor. However, it will be appreciated by those
skilled in the art that the pixel may be designed with an
NMOS transistor with reference to FIG. 6, so that a descrip-
tion of the pixel circuit using the NMOS transistors will be
skipped.

[0073] Operation of the pixel circuit shown in FIG. 6 will
now be described with reference to the timing diagram
shown in FIG. 7.

[0074] When a scan signal of low level VVSS is first
applied to the gate terminal of the switching transistor MS,
the switching transistor MS is turned on so as to apply the
data voltage Vdata from the data line DATA[m] to the
storage capacitor Cst and one terminal of the boost capacitor
Cboost.

[0075] In this case, a charge Q1 of the storage capacitor
Cst is Cst(VDD-Vdata), and a charge Q2 of the boost
capacitor Cboost is Cboost(Vdata-VVSS).

[0076] When a scan signal of high level VVDD is then
applied to the gate terminal of the switching transistor MS,
the switching transistor MS is turned off. In this case, the
voltage of the one terminal of the boost capacitor Choost is
changed in response to the change in the voltage level of the
scan line (VVSS->VVDD). In this case, a charge Q1 of the
storage capacitor Cst is Cst(VDD-V), and a charge Q2 of
the boost capacitor is Choost(V5-VVDD).

[0077] The storage capacitor Cst and the boost capacitor
Choost are connected in series with each other, so that a
change in the charge stored in each of the capacitors is the
same. That is, AQ1 is equal to AQ2. In this case, AQ1 is a
value of the changed charge of the storage capacitor Cst, and
AQ? is a value of the changed charge of the boost capacitor
Cboost.

[0078] Accordingly, the voltage applied to the gate termi-
nal of the drive transistor MD is expressed by Equation 4:

AQI=AQ2

Cst{(VDD-Vdata)-(VDD-V)}=Cboost{(Vdata-
VVSS)-(Vs-VVDD)}
Ve=Vdata+Cboost(VVDD-VVSS)/(Cst+Cboost)

[0079] In this case, V5 indicates a gate terminal voltage of
the drive transistor MD, VVDD indicates a scan signal of
high level, and VVSS indicates a scan signal of low level.

[0080] Accordingly, because of the presence of the boost
capacitor Cboost, the gate terminal voltage V4 of the drive
transistor MD has such a value that a correction voltage

[Equation 4]
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Cboost(VVDD-VVSS)/(Cst+Cboost) is added to the data
voltage Vdata as expressed in Equation 4.

[0081] Consequently, the drive current Iy g, flowing
through the sub pixel 150 according to an exemplary
embodiment of the present invention may be expressed by
Equation 5:

lorepys) = K(Vgs — |Vih])? [Equation 5]

= K(VDD - Vg — |V
= K(VDD — (Vdata— Vboost) — |Vi])®
= K(VDD - Vdata+ (Vboost — [ViH))*,

= K(VDD - Vdata)* when Vboost = |Vl

where Vboost is equal to Choost(VVDD-VVSS)/(Cst+
Cboost) [V], and Vth is a threshold voltage of the drive
transistor MD.

[0082] Accordingly, the correction voltage Vboost of the
sub pixel is designed so as to be equal to Vth| as expressed
in Equation 5, and the sub pixel has the same drive current
value as in Equation 3 for the main pixel.

[0083] Consequently, the main display panel 110 and the
sub display panel 130 may share the same data driver, the
same data line, and the same power supply voltage line, so
that the same luminance may be obtained at the same data
voltage.

[0084] To prove such results, the data voltage applied to
the pixel circuit of FIG. 5 was applied to each of the pixel
circuits shown in FIGS. 3 and 6 so that the current value
flowing through each of the pixel circuits was measured.

[0085] FIG. 8 shows the results of comparing the drive
current in the circuit shown in FIG. 3 and the drive current
measured when the same data voltage is applied to each of
the pixel circuits shown in FIGS. 5 and 6 in accordance with
an exemplary embodiment of the present invention.

[0086] Referring to FIG. 8, the same power supply voltage
VDD and the same data voltage Vdata were used for the
main display panel 110 and the sub display panel 130, and
it was designed so that the storage capacitor Cst formed in
the sub pixel 170 has a value of 0.5[PF] and the boost
capacitor Choost has a value of 0.05[PF].

[0087] Accordingly, the compensation pixel circuit shown
in FIG. 5, and the pixel circuit further including the boost
capacitor Cboost shown in FIG. 6, according to the exem-
plary embodiment of the present invention showed the same
drive current value when a data voltage of about 5V to 2V
was applied, as shown in FIG. 8. However, it can be seen
that the desired drive current value was not generated in the
basic pixel circuit shown in FIG. 3.

[0088] The boost capacitor Cboost is added to the sub
pixel Ps formed in the sub display panel 130 in the organic
EL display device according to the exemplary embodiment
of the present invention as described above, so that the same
driver, the same data line, and the same power supply
voltage line may be shared by the main display panel 110
and the sub display panel 130. Accordingly, the cost is
reduced and the aperture ratio is enhanced because two data
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drivers are reduced to one data driver, and unnecessary
power consumption is reduced because two power supply
voltages are reduced to one power supply voltage.

[0089] As described above, the organic EL display device
of the present invention shares main and sub data drivers as
one data driver, so that the cost is reduced and the aperture
ratio is enhanced.

[0090] In addition, the present invention shares one power
supply voltage line and uses the same power supply voltage,
instead of using two different power supply voltage lines for
the main and sub display panels, so that the power con-
sumption is reduced.

[0091] Although the present invention has been described
with reference to certain exemplary embodiments thereof, it
will be understood by those skilled in the art that a variety
of modifications and variations may be made to the present
invention without departing from the spirit or scope of the
present invention defined in the appended claims, and their
equivalents.

What is claimed is:
1. An organic electroluminescent (EL) display device,
comprising:

a main display panel having a plurality of main pixels for
displaying a main image;

a sub display panel having a plurality of sub pixels for
displaying a sub image;

a main scan driver for applying a main scan signal for
selecting the main pixels;

a sub scan driver for applying a sub scan signal for
selecting the sub pixels; and

a main/sub data driver for supplying one of a main data
signal and a sub data signal to one of the main pixels
and the sub pixels;

wherein the main pixels and the sub pixels arranged in the
same column share a same data line and a same power
supply voltage line.
2. The organic EL display device according to claim 1,
wherein each of the sub pixels comprises:

an organic EL diode (OLED) for emitting light at a
luminance corresponding to a predetermined drive cur-
rent;

a drive transistor connected between the OLED and the
power supply voltage line for generating a drive current
corresponding to a voltage applied to a gate terminal
thereof;

a switching transistor connected between the data line and
the gate terminal of the drive transistor for delivering a
data voltage in response to a scan signal from a scan
line connected to the gate terminal;

a storage capacitor having a first electrode connected to
the power supply voltage line and a second electrode
connected to the gate terminal of the drive transistor for
temporarily storing the data voltage for a constant
period of time; and

a boost capacitor connected between the scan line and the
second electrode of the storage capacitor for increasing
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a voltage of the gate terminal of the drive transistor in
response to the scan signal converted to a high level.
3. The organic EL display device according to claim 2,
wherein the boost capacitor has a capacitance less than a
capacitance of the storage capacitor.
4. The organic EL display device according to claim 3,
wherein the voltage increased by the boost capacitor is
expressed as:

Vboost=Cboost(VVDD-VVSS)/(Cst+Choost)] V],

where Vboost indicates the increased voltage, Cst indicate
a magnitude of the storage capacitor, Cboost indicates
a magnitude of the boost capacitor, VVDD indicates a
magnitude of the scan signal having the high level, and
VVSS indicates a magnitude of the scan signal having
a low level.

5. The organic EL display device according to claim 4,
wherein the voltage increased by the boost capacitor is equal
to an absolute value of a threshold voltage of the drive
transistor.

6. The organic EL display device according to claim 5,
wherein the drive transistor and the switching transistor of
said each of the sub pixels are transistors having a same
conductivity type.

7. The organic EL display device according to claim 6,
wherein the drive transistor and the switching transistor of
said each of the sub pixels are one of a P-channel Metal
Oxide Semiconductor (PMOS) and an N-channel Metal
Oxide Semiconductor (NMOS).

8. The organic EL display device according to claim 1,
wherein each of the main pixels has a compensation circuit
for compensating a threshold voltage of a drive transistor.

9. The organic EL display device according to claim 1,
wherein the main scan driver and the sub scan driver are
selectively driven.

10. The organic EL display device according to claim 1,
wherein the main display panel and the sub display panel are
arranged in a single display panel.

11. The organic EL display device according to claim 10,
wherein the main display panel is a top emission display
panel, and the sub display panel is a bottom emission display
panel.

12. An organic electroluminescent (EL) display device
comprising a main display panel having a plurality of main
pixels for displaying a main image and a sub display panel
having a plurality of sub pixels for displaying a sub image,
each of the sub pixels comprising:

an organic light emitting diode (OLED) for emitting light
at a luminance corresponding to a predetermined drive
current;

a drive transistor connected between the OLED and a
power supply voltage line for generating a drive current
corresponding to a voltage applied to a gate terminal
thereof;,
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a switching transistor connected between a data line and
the gate terminal of the drive transistor for delivering a
data voltage in response to a scan signal from a scan
line connected to the gate terminal;

a storage capacitor having a first electrode connected to
the power supply voltage line and a second electrode
connected to the gate terminal of the drive transistor for
temporarily storing the data voltage for a constant
period of time; and

a boost capacitor connected between the scan line and the
second electrode of the storage capacitor for increasing
a voltage of the gate terminal of the drive transistor in
response to the scan signal converted to a high level.

13. The organic EL display device according to claim 12,
wherein the main pixels and the sub pixels arranged in the
same column share a same data line and a same power
supply voltage line.

14. The organic EL display device according to claim 13,
wherein the boost capacitor has a capacitance less than a
capacitance of the storage capacitor.

15. The organic EL display device according to claim 14,
wherein the voltage increased by the boost capacitor is
expressed as:

Vboost=Cboost(V¥DD-FVSS)/(Cst+Chboost)[ V],

where Vboost indicates the increased voltage, Cst indicate
a magnitude of the storage capacitor, Cboost indicates
a magnitude of the boost capacitor, VVDD indicates a
magnitude of the scan signal having the high level, and
VVSS indicates a magnitude of the scan signal having
a low level.

16. The organic EL display device according to claim 15
wherein the voltage increased by the boost capacitor is equal
to an absolute value of a threshold voltage of the drive
transistor.

17. The organic EL display device according to claim 16,
wherein the drive transistor and the switching transistor of
said each of the sub pixels are transistors having a same
conductivity type (a P-channel Metal Oxide Semiconductor
(PMOS) and an N-channel Metal Oxide Semiconductor
(NMOS)).

18. The organic EL display device according to claim 12,
wherein each of the main pixels has a compensation circuit
for compensating a threshold voltage of the drive transistor.

19. The organic EL display device according to claim 12,
wherein the main display panel and the sub display panel are
arranged in a single display panel.

20. The organic EL display device according to claim 19,
wherein the main display panel is a top emission display
panel, and the sub display panel is a bottom emission display
panel.
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