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(57) ABSTRACT

An organic EL display device for compensating for a reduc-
tion of the voltage between the gate and source of a driving
transistor occurring due to a voltage drop of the source volt-
age caused by the resistance component of a power source
line, and a method for driving the organic EL display device.
The organic EL display device has a data driver for receiving
digital image data and applying the digital image data and a
data voltage corresponding to the position of a pixel circuit.
The data driver outputs different data voltages depending on
the position of the pixel circuit even when the same digital
image data are received. When the driving transistor is a
P-type transistor, the data driver applies a higher data voltage
to a pixel circuit that is closer to an external voltage source
than that applied to a farther one even when the same digital
data are received. When the driving transistor is an N-type
transistor, the data driver applies a lower data voltage to a
pixel circuit that is closer to an external voltage source than
that applied to a farther one even when the same digital data
are received.

14 Claims, 4 Drawing Sheets
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ORGANIC ELECTROLUMINESCENT (EL)
DISPLAY DEVICE AND METHOD FOR
DRIVING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority to application Ser. No.
2002-0019932, filed in the Korean Intellectual Property
Office on Apr. 12, 2002, the disclosure of which is incorpo-
rated hereinto by reference.

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to an organic electrolumines-
cent (hereinafter, referred to as “EL”) display device, and a
method for driving the organic EL display device. More spe-
cifically, the present invention relates to an organic EL dis-
play device capable of compensating for a reduction of the
voltage between the gate and source of a driving transistor
that occurs due to a voltage drop of the source voltage caused
by the resistance component of a power source line, and a
method for driving the organic EL display device.

(b) Description of the Related Art

In general, an organic EL display device s a display device
that electrically excites a fluorescent organic compound to
emit light, and drives NxM organic luminescent cells to dis-
play an image. Typically the techniques for driving the
organic luminescent cells include, the passive matrix method
and the active matrix method using thin film transistors
(TETs).

Compared with the passive matrix method that uses posi-
tive and negative electrodes lying at right angles to each other
and selectively drives the electrode lines, the active matrix
method connects TFTs and capacitors to the individual ITO
(Indium Tin Oxide) pixel electrodes to maintain a voltage
through capacitance.

FIG. 1 is a circuit diagram of a conventional pixel circuit
for driving an organic EL device using TFTs, in which one of
NxM pixels is shown.

Referring to FIG. 1, a P-type driving transistor M1 is con-
nected to the organic EL device OELD to supply a current for
emitting light. The current of the driving transistor M1 is
controlled by a data voltage applied through a P-type switch-
ing transistor M2. Between the source and gate of the tran-
sistor M1, a capacitor C,, is connected for maintaining the
applied voltage for a predetermined period of time. The gate
of the transistor M2 is connected to the n-th scan line Scan[n],
and the source of the transistor M2 is connected to the m-th
data line Data[m].

Now, the operation of the above-constructed pixel circuit
will be described. With a scanning signal applied to the gate of
the switching transistor M2 to turn on the transistor M2, data
voltage V., 1s applied to the gate (node A) of the driving
transistor M1 via the data lines. As the data voltage V47, 18
applied to the gate, the current flows to the organic EL device
OELD via the transistor M1 to emit lights.

The current flowing to the organic EL device is given by the
following equation:

[Equation 1]

B, B
logrp = EWGS - V)= E(VDD ~ Vpars — V)
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In the above equation, 1, 5, is the current flowing to the
organic EL device; V ;s the voltage between the source and
gate of the transistor M1 ; V ,,,, is the source voltage applied to
the source of the transistor M1 ; V5, is the threshold voltage
of the transistor M1 ; V., is the data voltage; and f} is a
constant value.

As can be seen from Equation 1, the current corresponding
to the data voltage V ;- applied to the pixel circuit shown in
FIG. 1 is sent to the organic EL. device OELD, which then
emits light. Here, the data voltage V-, has a multilevel
value in a predetermined range, for representing gradation.

According to the conventional pixel circuit, virtually all the
source voltage V,, is applied to the source of a driving
transistor M1 that is closely connected, via a power source
line, to an external source outputting the source voltage V 5.
ButavoltageV ,, that is lower than the source voltage due to
the resistance component of the power source line is applied
to a source of the driving transistor M1 that is connected far
away from the external voltage source via the power source
line.

This can be described as follows in further detail with
reference to FIGS. 2 and 3.

In the pixel circuit of FIG. 2, it is assumed that an external
power source (not shown) is positioned adjacent to the first
row of the pixel circuit.

In FIG. 2, the source voltage V ,, is applied directly to the
driving transistor M1 of the pixel circuit in the first row, and,
viaaresistance R , to the driving transistor of the pixel circuit
in the n-th row.

Assuming that data voltage V, is applied to the gate of the
driving transistor of the pixel circuit in the first row and data
voltage V, is applied to the gate of the driving transistor of the
pixel circuit in the n-th row, the driving transistor M1 is turned
on as shown in the equivalent circuit diagram of FIG. 3.

As shown in FIG. 3, the voltage V,, is applied to the
source (denoted by ‘A’) of the driving transistor of the pixel
circuit in the first row, but the voltage V ,, that is lower than
Vpp is applied to the source (denoted by ‘B’) of the driving
transistor of the pixel circuit in the n-th row due to a voltage
drop caused by the resistance R ,.

Accordingly, when the same data voltage is applied in
order to represent the same gradation in the first and n-th
rows, i.e., V,=V,, the voltage V 5, applied to the source of the
driving transistor in the first row differs from the voltage
V ppapplied to the source of the driving transistor in the n-th
row. Hence a current of a different magnitude flows to the
organic EL device as can be seen from Equation 1. Thus the
conventional organic EL display device exhibits different
gradations according to the position of the pixel even with the
same data voltage, and therefore it has difficulty in accurately
representing gradation.

Particularly, the difference of the source voltage caused by
the resistance component of the power source line becomes
greater with an increase in the distance from the external
voltage source, and, for a high resolution (greater than
SVGA) organic EL display device, a current of up to several
amperes flows to the whole panel during a full white driving
operation, resulting in a deterioration of the luminance by
scores of grays.

SUMMARY OF THE INVENTION

An embodiment of the present invention may be used to
solve the problems with the prior art and to provide an organic
EL display device capable of compensating for a reduction of
the voltage between the gate and source of a driving transistor
occurring due to a voltage drop of the source voltage caused



US 7,432,886 B2

3

by the resistance component of a power source line, and a
method for driving the organic EL display device.

In one embodiment of the present invention, there is pro-
vided an organic EL display device including: an organic EL
panel comprising a plurality of data lines for transferring a
data voltage representing a picture signal, a plurality of scan
lines for transferring a scanning signal, and a pixel circuit
formed by a plurality of pixels defined by the data and scan
lines, the pixel circuit having an organic EL device and a
driving transistor for driving the organic EL device; a scan
driver for selectively applying the scanning signal to the scan
lines; and a data driver for receiving digital image data and
applying the digital image data and a data voltage correspond-
ing to the position of the pixel circuit to the data lines.

The data driver outputs different data voltages depending
on the position of the pixel circuit even when the same digital
image data are received. More specifically, when the driving
transistor is a P-type transistor, the data driver applies a higher
data voltage to a pixel circuit that is closer to an external
voltage source than that applied to a farther one even when the
same digital data are received. Otherwise, when the driving
transistor is an N-type transistor, the data driver applies a
lower data voltage to a pixel circuit that is closer to an external
voltage source than that applied to a farther one even when the
same digital data are received.

In one embodiment of the present invention, there is pro-
vided an apparatus for driving an organic EL display device,
which includes a plurality of data lines for transferring a data
voltage representing a picture signal, a plurality of scan lines
for transferring a scanning signal, and a pixel circuit formed
by a plurality of pixels defined by the data and scan lines and
having an organic EL device and a driving transistor for
driving the organic EL device. The apparatus includes: a scan
driver for selectively applying the scanning signal to the scan
lines; a data driver for receiving RGB data as digital image
data, and applying the digital image data and a data voltage
corresponding to the position of the pixel circuit to the data
lines; a graphic controller for generating the RGB data inher-
ently or based on a picture signal that is externally applied,;
and a timing controller for generating horizontal and vertical
sync signals from the RGB data, and sending the generated
horizontal and vertical sync signals to the scan driver and
sending the horizontal and vertical sync signals and the
received RGB data to the data driver.

The datadriver includes: a counter for detecting frame start
information from the vertical sync signal and then counting
the horizontal sync signal to output position data determining
a scan line corresponding to a pixel circuit to which the RGB
data are applied; a reference voltage adjuster for receiving the
position data, and outputting a reference voltage correspond-
ing to the position data; a voltage divider circuit comprising a
plurality of resistances connected in series between a source
voltage and the reference voltage; a switching section for
selecting one of contact voltages each formed between the
resistances of the voltage divider circuit; and a switch con-
troller for receiving the horizontal and vertical sync signals
and the RGB data, and controlling a switching operation of
the switching section to select one contact voltage corre-
sponding to the RGB data.

In one embodiment of the present invention, there is pro-
vided a method for driving an organic EL display device
which includes a plurality of data lines for transferring a data
voltage representing a picture signal, a plurality of scan lines
for transferring a scanning signal, and a pixel circuit formed
by a plurality of pixels defined by the data and scan lines and
having an organic EL device and a driving transistor for
driving the organic EL device. The method including: detect-

20

25

40

45

60

65

4

ing the position of the pixel circuit from RGB data as digital
image data; and (b) applying the RGB data and a data voltage
corresponding to the position of the pixel circuit to the data
lines.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate an embodi-
ment of the invention, and, together with the description,
serve to explain the principles of the invention:

FIG. 1 is a circuit diagram of a conventional pixel circuit
for driving an organic EL device;

FIG. 2 isacircuit diagram of a conventional pixel circuit, in
which the resistance component of a power source line is
considered;

FIG. 3 is a diagram explaining the driving operation of the
pixel circuit shown in FIG. 2;

FIG. 4 is a diagram of an organic EL display device in
accordance with one embodiment of the present invention;

FIG. 5 is a diagram of a pixel circuit embodied with an
N-type driving transistor; and

FIG. 6 is a diagram of a data driver in accordance with one
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the following detailed description, as will be realized,
the disclosed embodiment of the invention is capable of
modification in various obvious respects, all without depart-
ing from the invention. Accordingly, the drawings and
description are to be regarded as illustrative in nature, and not
restrictive.

FIG. 4 is a diagram showing an organic EL display device
in accordance with an embodiment of the present invention.

As shown in FIG. 4, the organic EL display device accord-
ing to an embodiment of the present invention comprises an
organic EL display panel 10, a data driver 20, a scan driver 30,
a timing controller 40, and a graphic controller 50.

The organic EL display panel 10 comprises a plurality of
data lines Dy, D,, D;, . . . and D,, for transferring a data
voltage representing picture signals, a plurality of scan lines
S, S,, S, ... and S, for transferring scanning signals, and a
pixel circuit 11 formed by a plurality of pixels each defined by
the data and scan lines.

The pixel circuit 11 may comprise, as shown in FIG. 1, an
organic EL device OELD, a P-type driving transistor M1, a
switching transistor M2, and a capacitor C,,. Alternatively,
the pixel circuit 11 may comprise, as shown in FIG. 5, an
organic EL. device OELD, an N-type driving transistor M3, a
switching transistor M4, and a capacitor C,,.

The driving transistors M1 and M3 are connected to the
organic EL device OELD to supply a current for emitting
lights. The currents of the driving transistors M1 and M3 are
controlled by the data voltage applied through the switching
transistors M2 and M4. The capacitor C,, for maintaining the
applied voltage for a predetermined period of time is con-
nected between the source and gate of the transistors M1 and
M3.

The graphic controller 50 generates digital image data, i.e.,
RGB data, inherently or based on picture signals that are
externally received.

The timing controller 40 generates horizontal sync signals
and vertical sync signals V_ . from the RGB data to

sync
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output the sync signals V. and H,,,. to the scan driver 30,
ot to output the sync signals H, . and vV, and the RGB data
to the data driver 20.

The method for generating horizontal sync signals H, .
and vertical sync signals V_, - from the RGB data is well
known to those skilled in the art and will not be described
herein.

The data driver 20 receives the sync signals Hsync and
Vsync and the RGB data from the timing controller 40 gen-
erates a compensated data voltage with respect to scan lines in
order to compensate for a reduction of the voltage between
the gate and source of the driving transistors caused by a
voltage drop of the power source line, and applies the com-
pensated data voltage to the data lines. Here, the data driver 20
according to the embodiment of the present invention outputs
different data voltages depending on the position of the pixel
circuit, even when the same RGB data is received.

As will be described later, when with the same RGB data
are received, the data driver 20 applies a higher data voltage to
a pixel circuit that is closer to the external power source when
using a P-type driving transistor, as shown in FIG. 1, or a
lower data voltage to a pixel circuit that is closer to the
external power source when using an N-type driving transis-
tor, as shown in FIG. 5.

The scan driver 30 sequentially applies, to the plural scan
lines, the scanning signals in synchronization with the sync
signals received from the timing controller 40.

FIG. 6 is a detailed diagram of the data driver 20 in accor-
dance with an embodiment of the present invention.

As shown in FIG. 6, the data driver 20 according to the
embodiment of the present invention comprises a counter 21,
areference voltage adjuster 22, a voltage divider circuit 24, a
switching section 25, a switch controller 23, a shift register
26, and a data buffer 27.

The counter 21 receives the vertical sync signal V,, _ and
the horizontal sync signal H,, . and outputs information
about the scan line corresponding to the pixel circuit to which
the RGB data will be applied. Namely, the counter 21 detects
frame startinformation from the vertical sync signal V., .and
counts the horizontal sync signals H, ,, . to output the position
data that determines a scan line corresponding to the pixel
circuit to which the RGB data will be applied.

The reference voltage adjuster 22 receives the position data
from the counter 21 and outputs a reference voltage V,, cor-
responding to the position data. The reference voltage is to
compensate for a reduction of the voltage between the gate
and source of the driving transistor caused by a voltage drop
of the power source line. More specifically, the reference
voltage adjuster 22 outputs a lower reference voltage to a
pixel circuit that is farther from the external power source
when using a P-type driving transistor, as shown in FIG. 1, or
a higher data voltage to a pixel circuit that is farther from the
external power source when using an N-type driving transis-
tor, as shown in FIG. 5.

The voltage divider circuit 24 comprises i resistances R,
R,,...and R, connected in series between a source voltage V,
and the reference voltage V, of the reference voltage adjuster
22. Contact voltages each formed between the resistances
provide the respective gradation voltage levels.

The contact voltage V_ between the resistances is calcu-
lated by the following Equation 2:

v Rx+l+Rx+2+---+Ri—l+Ri(v V) v
= - +
x Ri+Ry+...+R_ 1+ K a b b

[Equation 2]
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-continued
(Rt + Ren+ ...+ R +R)V,
(Ri+Ry+...+R_+R)V,
Ri+R+ . +R_+R

As is apparent from Equation 2, the contact voltage V., of
the voltage divider circuit 24 becomes higher as the V,
increases, 1.e., the pixel circuit is nearer to the external power
voltage source. The switching section 25 selects one of the
contact voltages each formed between the resistances and
sends the selected contact voltage to the shift register.

According to the voltage divider circuit shown in FIG. 6,
the one voltage V , is constant (referred to as “source voltage”
in FIG. 6) and the other voltage V, output from the reference
voltage adjuster is variable depending on the position of the
pixel circuit. Alternatively, the both voltages V, and V, can be
output from the reference voltage adjuster and controlled to
be variable.

The switch controller 23 receives the horizontal sync sig-
nals H,,,, ., the vertical sync signals V., and the RGB data,
and controls the switching operation of the switching section
25 to select one contact voltage corresponding to the RGB

data.

The shift register 26 sequentially shifts the selected contact
voltage, and after shifting all the data voltages to be applied to
the respective data lines, sends the voltages to the data buffer.

The data buffer 27 applies the data voltage, stored in syn-
chronization with control signals (not shown), to the data
lines.

According to one embodiment of the present invention, in
order to compensate for a reduction of the voltage between
the gate and source of the driving transistor due to a voltage
drop of the power source line, a lower reference voltage is
output to a pixel circuit that is farther from the external power
voltage source than that applied to a closer one in the case of
a P-type driving transistor. Thus even when RGB data of a
same gradation level are output from the graphic controller,
the embodiment of the present invention solves the problem
regarding a reduction of the voltage difference between the
gate and source of the driving transistor caused by a voltage
drop of the power source line, since the data voltage applied
to a pixel circuit far from the external power voltage source is
lower than the data voltage applied to a pixel circuit that is
adjacent to the external power voltage source.

While this invention has been described in connection with
what is presently considered to be the most practical and
preferred embodiment, it is to be understood that the inven-
tion is not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.

For example, although the driving transistor of a pixel
circuit has the same conductivity type as the switching tran-
sistor in the embodiment of the present invention, the transis-
tors may differ from each other in the conductivity type.

As described above, according to one embodiment of the
present invention, the reference voltage applied to the voltage
divider circuit generating the data voltage is variable depend-
ing on the position of the pixel circuit, thereby compensating
for a reduction of the voltage between the gate and source of
the driving transistor occurring due to a drop of the source
voltage caused by the resistance component of the power
source line.
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What is claimed is:

1. An organic electroluminescent display device compris-
ing:

an organic electroluminescent panel comprising a plurality
of data lines for transferring a data voltage correspond-
ing to digital image data, a plurality of scan lines for
transferring a scanning signal, and a plurality of pixel
circuits defined by the data lines and the scan lines, each
of the pixel circuits having an organic electrolumines-
cent device and a driving transistor for driving the
organic electroluminescent device;

ascan driver for selectively applying the scanning signal to
the scan lines; and

adatadriver for receiving the digital image data and apply-
ing the data voltage corresponding to the digital image
data to the data lines, the data driver comprising a volt-
age divider including a plurality of resistances con-
nected in series between a source voltage and areference
voltage, the data voltage for a pixel circuit selected from
among contact voltages formed between the resistances,

wherein the data driver adjusts a magnitude of the data
voltage by adjusting a magnitude of the reference volt-
age inaccordance with a location ofa corresponding one
of the pixel circuits to compensate for a voltage change
between a gate and a source of the driving transistor, the
voltage change being caused by a voltage drop along a
power source line for providing a driving current to the
driving transistor.

2. The organic electroluminescent display device as
claimed in claim 1, wherein the driving transistor is a P-type
transistor, and wherein the data voltage applied to one of the
pixel circuits closer to an external voltage source for the
power source line is higher than the data voltage applied to a
farther one of the pixel circuits when same digital image data
are received.

3. The organic electroluminescent display device as
claimed in claim 1, wherein the driving transistor is an N-type
transistor, and wherein the data voltage applied to one of the
pixel circuits closer to an external voltage source is lower than
the data voltage applied to a farther one of the pixel circuits
when same digital image data are received.

4. The organic electroluminescent display device as
claimed in claim 1, further comprising:

a graphic controller for generating the digital image data,

which is RGB data; and

a timing controller for generating horizontal and vertical
sync signals from the RGB data, and sending the hori-
zontal and vertical sync signals to the scan driver and
sending the horizontal and vertical sync signals and the
RGB data to the data driver.

5. An apparatus for driving an organic electroluminescent
display device including a plurality of data lines for transfer-
ring a data voltage corresponding to RGB data, a plurality of
scan lines for transferring a scanning signal, and a plurality of
pixel circuits defined by the data lines and the scan lines, each
of the pixel circuits having an organic electroluminescent
device and a driving transistor for driving the organic elec-
troluminescent device, the apparatus comprising;

ascan driver for selectively applying the scanning signal to
the scan lines;

a data driver for receiving the RGB data and applying the
data voltage corresponding to the RGB data to the data
lines, the data driver comprising a voltage divider
including a plurality of resistances in series between a
source voltage and a reference voltage, the data voltage
for a pixel circuit selected from among contact voltages
formed between the resistances, wherein the data driver
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adjusts a magnitude of the data voltage by adjusting a
magnitude of the reference voltage in accordance with a
location of a corresponding one of the pixel circuits to
compensate for a voltage change between a gate and a
source of the driving transistor, the voltage change being
caused by a voltage drop along a power source line for
providing a driving current to the driving transistor;

a graphic controller for generating the RGB data indepen-
dently or based on a picture signal received by the
organic electroluminescent display device; and

a timing controller for generating horizontal and vertical
sync signals from the RGB data, and sending the hori-
zontal and vertical sync signals to the scan driver and
sending the horizontal and vertical sync signals and the
RGB data to the data driver.

6. The apparatus as claimed in claim 5, wherein the driving
transistor is a P-type transistor and the data driver applies a
higher data voltage to one of the pixel circuits closer to an
external voltage source than to another one of the pixel cir-
cuits farther from the external voltage source when RGB data
are received.

7. The apparatus as claimed in claim 5, wherein the driving
transistor is an N-type transistor, the data driver applying a
lower data voltage to one of the pixel circuits closer to an
external voltage source than to another one of the pixel cir-
cuits farther from the external voltage source when same
RGB data are received.

8. A method for driving an organic electroluminescent
display device, the organic electroluminescent display device
including a plurality of data lines for transferring a data volt-
age corresponding to RGB data, a plurality of scan lines for
transferring a scanning signal, and a plurality of pixel circuits
defined by the data lines and the scan lines, each of the pixel
circuits having an organic electroluminescent device and a
driving transistor for driving the organic electroluminescent
device, the method comprising;

utilizing the RGB data for locating a position of one of the
pixel circuits receiving the scanning signal;

generating a divided voltage by dividing a difference
between source voltage and a reference voltage;

generating a compensated data voltage from the divided
voltage with respect to the scan lines by adjusting a
magnitude of the reference voltage to conpensate for a
voltage change between a gate and a source of the driv-
ing transistor, the voltage change being caused by a
voltage drop along a power source line for providing
power to the pixel circuits, the compensated data voltage
having a magnitude adjusted for the voltage drop; and

applying the compensated data voltage to the data lines.

9. The method as claimed in claim 8, wherein the driving
transistor is a P-type transistor, and wherein applying the
compensated data voltage to the data lines comprises apply-
ing a higher data voltage to one of the pixel circuits closer to
the external source than to another one of the pixel circuits
farther from the external source for same RGB data.

10. The method as claimed in claim 8, wherein the driving
transistor is an N-type transistor, and wherein applying the
compensated data voltage to the data lines comprises apply-
ing a lower data voltage to one of the pixel circuits closer to
the external source than another one of the pixel circuits
farther from the external source for same RGB data.

11. The method as claimed in claim 9 or 10, wherein the
utilizing the RGB data for locating a position of one of the
pixel circuits receiving the scanning signal comprises:

generating horizontal and vertical sync signals from the
RGB data; and
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detecting frame start information from the vertical sync
signal and then counting the horizontal sync signals to
obtain position data determining one of the scan lines
corresponding to one of the pixel circuits receiving the
RGB data.

12. A method for driving an organic electroluminescent
display device, the organic electroluminescent display device
including a plurality of data lines for transferring a data volt-
age representing a picture signal, a plurality of scan lines for
transferring a scanning signal, and a plurality of pixel circuits
defined by the data and scan lines, each of the pixel circuits
having an organic electroluminescent device and a driving
transistor for driving the organic electroluminescent device,
the method comprising:

(a) utilizing RGB data as digital image data for locating a
position of one of the pixel circuits receiving the scan-
ning signal; and

(b) applying a compensated data voltage to the data lines,
the compensated data voltage corresponding to a posi-
tion of a corresponding one of the pixel circuits along the
plurality of data lines, the compensated data voltage
compensating for a voltage drop of the data voltage
along a power source line providing power to the pixel
circuits from an external voltage source,

wherein the step (b) comprises:
receiving position data output in the step (a), and out-

putting a reference voltage corresponding to the posi-
tion data; and

selecting one of contact voltages each formed between
the resistances connected in series between a source
voltage and the reference voltage.

13. An organic electroluminescent display device compris-
ing:

an organic electroluminescent panel comprising a plurality
of data lines for transferring a data voltage representing
a picture signal, a plurality of scan lines for transferring
ascanning signal, and a plurality of pixels defined by the
data lines and scan lines, each of the pixels including a
pixel circuit having an organic electroluminescent
device and a driving transistor for driving the organic
electroluminescent device;

ascan driver for selectively applying the scanning signal to
the scan lines;

a data driver for receiving digital image data and applying
a data voltage corresponding to a position of the pixel
circuit to the data lines;

a graphic controller for generating RGB data as the digital
image data; and

a timing controller for generating horizontal and vertical
sync signals from the RGB data, and sending the gener-
ated horizontal and vertical sync signals to the scan
driver and sending the horizontal and vertical sync sig-
nals and the received RGB data to the data driver,

wherein the data driver comprises:

a counter circuit for detecting frame start information
from the vertical sync signal and for counting the
horizontal sync signals to output position data deter-
mining one of the scan lines corresponding to the
pixel circuit to which the RGB data is applied;
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a reference voltage adjuster for receiving the position
data and sending a reference voltage corresponding to
the position data;

a voltage divider circuit comprising a plurality of resis-
tances connected in series between a source voltage
and the reference voltage;

a switching section for selecting one of contact voltages
each formed between the resistances of the voltage
divider circuit; and

a switch controller for receiving the horizontal and ver-
tical sync signals and the RGB data, and controlling a
switching operation of the switching section to select
one contact voltage corresponding to the RGB data.

14. An apparatus for driving an organic electroluminescent

display device including a plurality of data lines for transfer-
ring a data voltage representing a picture signal, a plurality of
scan lines for transferring a scanning signal, and pixel circuit
formed by a plurality of pixels defined by the data and scan
lines, each of the pixels including a pixel circuit having an
organic electroluminescent device and a driving transistor for
driving the organic electroluminescent device, the apparatus
comprising:

a scan driver for selectively applying the scanning signal to
the scan lines;

a data driver for receiving RGB data as digital image data,
and applying a data voltage corresponding to a position
of the pixel circuit to the data lines;

a graphic controller for generating the RGB data inherently
or based on the picture signal that is externally applied;
and

a timing controller for generating horizontal and vertical
sync signals from the RGB data, and sending the gener-
ated horizontal and vertical sync signals to the scan
driver and sending the horizontal and vertical sync sig-
nals and the RGB data to the data driver,

wherein the driving transistor is a P-type transistor and the
data driver applies a higher data voltage to one of the
pixels that is closer to an external voltage source than
that applied to a farther one of the pixels when same
digital data are received, and

wherein the data driver comprises:

a counter for detecting frame start information from the
vertical sync signal and then counting the horizontal
sync signals to output position data determining one
of the scan lines corresponding to the pixel circuit to
which the RGB data are applied,

a reference voltage adjuster for receiving the position
data, and outputting a reference voltage correspond-
ing to the position data;

a voltage divider circuit comprising a plurality of resis-
tances connected in series between a source voltage
and the reference voltage;

a switching section for selecting one of contact voltages
each formed between the resistances of the voltage
divider circuit; and

a switch controller for receiving the horizontal and ver-
tical sync signals and the ROB data, and controlling a
switching operation of the switching section to select
one contact voltage corresponding to the RGB data.
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