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REMOVING CROSSTALK IN AN ORGANIC
LIGHT-EMITTING DIODE DISPLAY

TECHNICAL FIELD

[0001] The present invention relates to an organic light-
emitting diode (OLED) display panel and, more specifically,
to driving the OLED display panel without generating
crosstalk.

BACKGROUND OF THE INVENTION

[0002] An OLED display panel is generally comprised of
an array of organic light emitting diodes (OLEDs) that have
carbon-based films or other organic material films between
two charged electrodes, generally a metallic cathode and a
transparent anode typically being glass. Generally, the
organic material films are comprised of a hole-injection
layer, a hole-transport layer, an emissive layer and an
electron-transport layer. When voltage is applied to the
OLED cell, the injected positive and negative charges
recombine in the emissive layer and create electro-lumines-
cent light. Unlike liquid crystal displays (LCDs) that require
backlighting, OLED displays are self-emissive devices—
they emit light rather than modulate transmitted or reflected
light. Accordingly, OLEDs are brighter, thinner, faster and
lighter than LCDs, and use less power, offer higher contrast
and are cheaper to manufacture.

[0003] An OLED display panel is driven by a driver
including a row driver and a column driver. A row driver
typically selects a row of OLEDs in the display panel, and
the column driver provides driving current to one or more of
the OLEDs in the selected row to light the selected OLEDs
according to the display data.

[0004] Conventional OLED display panels have the short-
coming that cross-talk is generated in the display panel. The
problem of cross-talk in conventional OLED display panels
will be explained in greater detail below with reference to
FIG. 1.

[0005] FIG. 1 illustrates a conventional OLED display
panel driven by a conventional driver. The OLED display
panel 100 comprises an array of OLEDs 102 coupled
between the rows and columns of the display panel 100. The
anodes of the OLEDs 102 are coupled to the columns and
the cathodes of the OLEDs 102 are coupled to the rows of
the display panel 100. The OLED display panel 100 is driven
by driver including a row driver 120 and a column driver
140.

[0006] The row driver 120 includes row driver control
circuitry (not shown) configured to couple the cathodes of
the OLEDs associated with a row (... ROW(n-1), ROW(n),
ROW(n+1), ROW(n+2) . . . ) of the display panel 100 to
either a low voltage (¢.g., GND) via resistors ( . . . RL(n-1),
RL(n), RL(n+1), RL(n). . . ) by closing the switches 126 and
opening the switches 124 to select the row or to a high
voltage (e.g., VCC) by closing the switches 124 and opening
the switches 126 to unselect the row. For example, in FIG.
1, ROW(n) is shown selected with the switch 126 associated
with ROW(n) being closed to couple ROW(n) to GND. The
selection of ROW(n) by the row driver 120 forward-biases
the OLEDs 102 coupled to ROW(n).
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[0007] The column driver 140 includes current sources
142 that provide current ( . . . I[(n-1), I(n), [(n+1), and I(n+2)
.. .) to the columns (C(n-1), C(n), C(n+1), C(n+2) .. .) of
the panel 100 to drive OLEDs on the columns. Once a row
is selected by the row driver 120, the current sources 142 of
the column driver 140 generate current ( . . . I(n-1), I(n),
I(n+1), and I(n+2) . . . ) for the corresponding columns
(C(n-1), C(n), C(n+1), C(n+2) . . . ) according to the
corresponding display data ( . . . Idata(n-1), Idata(n),
Idata(n+1), Idata(n+2) . . . ) to drives the OLEDs 102 on the
selected row. The amount of current (. . . I(n-1), I(n), I(n+1),
and I(n+2) . . .) is typically generated to be multiples of a
unit driving current (e.g., Iw) and proportional to the display
data ( ... Idata(n-1), Idata(n), Idata(n+1), Idata(n+2) . . .).

[0008] In one embodiment, the display data may be 1-bit
data indicating 2 levels of brightness, for example, bright
(“17) or dark (“0”), of the OLEDs 102. Thus, the current (
... I(n-1), I(n), I(n+1), [(n+2) . . . ) from the current sources
142 is generated to be, for example, O or Iw. In another
embodiment, the display data may be 2-bit data indicating 4
levels of brightness, for example, very dark (“07), dark
(“17), bright (*2), and very bright (“3”), of the OLEDs 102.
Thus, the current ( . . . I(n-1), I(n), [(n+1), [(n+2) . . . ) from
the current sources 142 is generated to be, for example, O or
Iw, 2xIw, or 3xIw. The OLEDs 102 in the selected row (e.g.,
ROW(n)) are lit (Iw, 2xIw, or 3xIw) or unlit (zero current)
based upon the current ( . . . I(n-1), I(n), I(n+1), and [(n+2)
... ) corresponding to the columns (C(n-1), C(n), C(n+1),
C(n+2) . . .) of the panel 100.

[0009] As can be seen from FIG. 1, the sink current
(Isink(n)) of a selected row (ROW(n)) is determined by the
sum of the current ( . . . I(n-1), I(n), I(n+1), [(n+2) . . . )
driving the columns (C(n-1), C(n), C(n+1), C(n+2) . ..) of
the selected row (ROW(n)), which in turn is determined by
the display data ( . . . Idata(n-1), Idata(n), Idata(n+1),
Idata(n+2) . ..). Therefore, the sink voltage Vsink(n) across
RL(n) coupled to the selected row ROW(n) is also deter-
mined by the display data ( . . . Idata(n-1), Idata(n),
Idata(n+1), Idata(n+2) . . . ), since Vsink(n)=Isink(n)xRL(n).
This means that the sink voltage Vsink(n) for the rows of the
panel 100 are different from each other, since the column
display data varies from row to row. This will be explained
in greater detail with reference to FIG. 2.

[0010] FIG. 2 is illustrates a sample image for display to
a conventional OLED display panel 100 by the display data.
As shown in FIG. 2, each of the columns 1-100 is driven by
a unit current source Iw. The display data is configured to
make the region 202 of the panel 100“black™ while making
the remaining areas 204“white.” Assuming a 2-bit display
data (0 or 1), the current Iw will flow through the OLEDs
coupled between row E and every column (0-100) to light
the OLEDs on row E, making the-total sink current Isink(E)
for row E as large as 100xIw. In contrast, the current Iw will
flow through the OLEDs coupled between row F and the
columns 1-30 and columns 61-100 to light the OLEDs but
not between row F and columns 31-60 on row F, making the
total sink current Isink(F) for row F merely 70xIw. There-
fore, the sink voltages Vsink(E) and Vsink(F) on the resis-
tors RL(E) and RL(F) coupled to rows E and F, respectively,
will be:  Vsink(E)=(Iw-100)RI(E), and Vsink(F)=
(Iw-70)-RL(F). Since RL(E) is equal to RL(F) in conven-
tional row drivers, Vsink(E) becomes larger than Vsink(F),
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resulting in a forward-bias voltage for the OLEDs on Row
F greater than the forward-bias voltage for the OLEDs on
Row E.

[0011] FIG. 3 is a graph illustrating the driving voltage
versus brightness characteristics of OLED pixels on a con-
ventional OLED display panel 100. Line 302 illustrates the
driving voltage versus brightness characteristics of the
OLEDs on row E and line 304 illustrates the driving voltage
versus brightness characteristics of the OLEDs on Row(F).
As shown in FIG. 3, the OLEDs on Row F are brighter than
the OLEDs on Row(E) for a given column driving voltage,
because the cathodes of the OLEDs on Row(F) are biased
with a voltage lower than-the voltage biasing the cathodes of
the OLEDs on Row(E), i.¢., the forward-bias voltage for the
OLEDs on Row(F) is greater than the forward-bias voltage
for the OLEDs on Row(E).

[0012] FIG. 4 illustrates a sample image that would be
actually displayed on a conventional OLED display panel
100 by the display data due to differing forward-bias volt-
ages for the OLEDs from row to row as illustrated in FIG.
3. Because the OLEDs on Row(F) are brighter than the
OLEDs on Row(E), the regions 302 on Row(F) would
display a “white” brighter than the “white” in regions 204 on
Row (E). The difference in the brightness in these “white”
regions 204, 304 is generally referred to as “crosstalk.oo

[0013] Therefore, there is a need for a driver that can drive
an OLED display panel without generating crosstalk.

SUMMARY OF THE INVENTION

[0014] The present invention provides a driver for driving
an OLED display panel including a plurality of organic light
emitting diodes (OLEDs) arranged in rows and columns
without generating crosstalk in the display panel. The driver
is configured to select an active row and to provide current
driving the OLEDs coupled between the columns and the
active row in accordance with display data corresponding to
the columns and the selected row. The driver includes a
plurality of variable resistors each of which is coupled to a
corresponding one of the rows, in general between Ground
(GND) and the cathodes of the OLEDs on the row. A
variable resistor controller in the driver is coupled to the
variable resistors, and adjusts the resistance of the variable
resistor coupled to the selected row based upon the display
data corresponding to the columns and the selected row.

[0015] 1In one embodiment, the variable resistor controller
adjusts the resistance of the variable resistor coupled to the
selected row based upon a sum of the display data corre-
sponding to the columns and the sclected row. In another
embodiment, the variable resistor controller adjusts the
resistance of the variable resistor coupled to the selected
rows to be inversely proportional to the sum of the display
data corresponding to the columns and the selected row. In
still another embodiment, the variable resistor controller
adjusts the resistance of the variable resistor coupled to the
selected row in accordance with:

MaxSumDisplayData

RL(n) = RL{min). ——— 7777
Lin) = Ri{min) SumDisplayData
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where RL(min) is a predetermined minimum resistance,
SumDisplayData is the sum of the display data correspond-
ing to the columns and the selected row, and MaxSumDis-
playData is the maximum possible sum of the display data.

[0016] The OLED display driver according to the present
invention has the advantage that the voltage drop across the
variable resistors is uniform from row to row regardless of
the amount of sink current on the rows, because the resis-
tances of the variable resistors are adjusted based upon the
display data for the rows. This is because the display-data for
the rows are proportional to the expected sink current for the
rows. Therefore, the bias voltage on the cathodes of the
OLEDs is same from row to row, and thus the OLEDs
display the same brightness from row to row. Accordingly,
the OLED display panels driven by the driver of the present
invention does not generate crosstalk.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The teachings of the present invention can be
readily understood by considering the following detailed
description in conjunction with the accompanying drawings.
Like reference numerals are used for like elements in the
accompanying drawings.

[0018] FIG. 1 illustrates a conventional OLED display
panel driven by a conventional driver.

[0019] FIG. 2 is illustrates a sample image for display to
a conventional OLED display panel by the display data.

[0020] FIG. 3 is a graph illustrating the driving voltage
versus brightness characteristics of OLED pixels on a con-
ventional OLED display panel.

[0021] FIG. 4 illustrates a sample image that would be
actually displayed on a conventional OLED display panel
100 by the display data due to differing forward-bias volt-
ages for the OLEDs from row to row as illustrated in FIG.
3

[0022] FIG. 5 illustrates an OLED display panel driven by
a driver according to one embodiment of the present inven-
tion.

[0023] FIG. 6 is illustrates a sample image for display to
an OLED display panel by the display data, according to one
embodiment of the present invention.

[0024] FIG. 7 is a graph illustrating the driving voltage
versus brightness characteristics of OLED pixels on an
OLED display panel according to the present invention.

[0025] FIG. 8 illustrates a sample image that would be
actually displayed on an OLED display panel by the display
data, according to one embodiment of the present invention.

[0026] FIG. 9 is a flowchart illustrating a method of
adjusting the resistance of the variable resistors coupled to
the rows of the OLED panel according to one embodiment
of the present invention.

[0027] The figures depict embodiments of the present
invention for purposes of illustration only. One skilled in the
art will readily recognize from the following discussion that
alternative embodiments of the structures and methods illus-
trated herein may be employed without departing from the
principles of the invention described herein.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0028] FIG. 5 illustrates an OLED display panel driven by
a driver according to one embodiment of the present inven-
tion. The OLED display panel 500 comprises an array of
OLEDs 102 coupled between the rows and columns of the
panel 500. The anodes of the OLEDs 102 are coupled to the
columns ( . . . C(n-1), C(n), C(n+1), C(n+2), . . . ) and the
cathodes of the OLEDs 102 are coupled to the rows ( . . .
ROW(n-1), ROW(n), ROW(n+1), and ROW(n+2) . . . ) of
the display panel 500. The OLED display panel 500 is driven
by the driver including a row driver 520 and a column driver
140.

[0029] The row driver 520 includes row driver control
circuitry (not shown) configured to couple the cathodes of
the OLEDs 102 associated with a row (. . . ROW(n-1),
ROW(n), ROW(n+1), ROW(n+2) . . . ) of the panel 500 to
either a low voltage (e.g., GND) via variable resistors 522
having variable resistance values ( . . . RI(n-1), RL(n),
RL(n+1), RL(n) . . . ) by closing the switches 126 and
opening the switch 124 to select the row or to a high voltage
(e.g., VCC) by closing the switches 124 and opening the
switches 126 to unselect the row. For example, in FIG. 1,
ROW(n) is shown selected with the switch 126 associated
with ROW(n) being closed to couple ROW(n) to GND via
one of the variable resistors 522 having a resistance value
RI(n). The selection of ROW(n) by the row driver 520
forward-biases the OLEDs 102 coupled, to ROW(n).

[0030] The column driver 140 includes current sources
142 that provide current ( . . . I(n-1), I(n), I(n+1), and I(n+2)
... ) to the columns ( . .. C(n-1), C(n), C(n+1), C(n+2) .
.. ) of the display panel 500 to drive the columans ( . . .
C(n-1), C(n), C(n+1), C(n+2) . . .). Once a row is selected
by the row driver 520, the current sources 142 of the column
driver 140 generate current ( . . . I{n-1), I(n), I(n+1), and
I(n+2) . . .) for the corresponding columns (C(n-1), C(n),
C(n+1), C(n+2) .. .) according to the corresponding display
data (. . . Idata(n-1), Idata(n), Idata(n+1), Idata(n+2) . . . )
to drives the OLEDs 102 on the selected row. The amount
of current ( . . . I(n-1), I(n), I(n+1), and I(n+2) . . . ) is
generated to be multiples of a unit driving current (e.g., Iw)
and proportional to the display data ( . . . Idata(n-1),
Idata(n), Idata(n+1), Idata(n+2) . . .).

[0031] Inone embodiment, the display data ( . . . Idata(n-
1), Idata(n), Idata(n+1), Idata(n+2) . . . ) may be 1-bit data
indicating 2 levels of brightness, for example, bright (“1”) or
dark (“0”), of the OLEDs 102. Thus, the current from the
current source is generated to be, for example, 0 or Iw. In
another embodiment, the display data ( . . . Idata(n-1),
Idata(n), Idata(n+1), Idata(n+2) . . . ) may be 2-bit data
indicating 4 levels of brightness, for example, very dark
(“0”), dark (“1”), bright (“2), and very bright (“3”), of the
OLEDs 102. Thus, the current from the current source 142
is generated to be, for example, 0 or Iw, 2xIw, or 3xIw). The
OLEDs 102 in the selected row (¢.g., ROW(n)) are lit (1w,
2xIw, or 3xIw) or unlit (for zero current) based upon the
driving current ( . . . I(n-1), I(n), I(n+1), and I(n+2) . . . )
corresponding to the columns ( . . . C(n-1), C(n), C(n+1),
C(n+2) . . .), respectively, of the display panel 500. It should
be noted that the display data may have any number of bits
representing a different variety of brightness levels and that
the present invention is not limited to the display data
described herein.
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[0032] The sink current (Isink(n)) of a selected row
(ROW(n)) is determined by the sum of the current ( . . .
I(n-1), I(n), I(n+1), I(n+2) . . . ) driving the columns
(C(n-1), C(n), C(n+1), C(n+2) . . . ) of the selected row
(ROW(n)), which in turn is determined by the display data
( . . . Idata(n-1), Idata(n), Idata(n+1), Idata(n+2) . . . ).
Therefore, the sink voltage Vsink(n) across RI(n) is also
determined by the display data ( . . . Idata(n-1), Idata(n),
Idata(n+1), Idata(n+2) . . .), since Vsink(n)=Isink(n)xRL(n).

[0033] The VAR (Variable Resistor) controller 510 is
coupled to receive the display data ( . . . Idata(n-1), Idata(n),
Idata(n+1), Idata(n+2) . . . ) for the selected row (e.g.,
ROW!(n)) and controls the resistance value of the variable
resistor 522 (e.g., RL(n)) of the selected row (ROW(n))
based upon the display data. Specifically, the VAR controller
510 includes an adder 512 for summing the display data ( .
.. Idata(n-1), Idata(n), Idata(n+1), Idata(n+2) . . . ) for the
selected row (e.g., ROW(n)), and a control signal generator
514 that generates control signals for adjusting the resistance
value of the variable resistor 522 of the selected row (e.g.,
ROW!(n)) based upon the value of the sum of the display
data.

[0034] The VAR controller 510 adjusts the resistance
value of the variable resistor 522 coupled to the selected row
(ROW(n)) to be inversely proportional to the sum of the
display data for the selected row (ROW(n)), so that the
resistance of the variable resistor 522 coupled to the selected
row (ROW(n)) becomes lower if the sink current Isink(n)
that would be generated by the display data for the selected
row (ROW(n)) becomes greater, and vice versa. In one
embodiment, the VAR controller 510 adjusts the resistance
(RL(n)) of the variable resistor 522 coupled to the selected
row (ROW(n)) to be:

MaxSumDisplayDara

RL(n) = RL{min)-
n) = Rimin) SumDisplayData °

where RL(min) is a predetermined minimum resistance,
SumDisplayData is the sum of the display data correspond-
ing to the columns of the selected row (ROW(n)), MaxSum-
DisplayData is the maximum possible sum of the display
data occurring when all columns of the seclected row
(ROW(n)) are lit at its maximum brightness. For example,
MaxSumDisplayData may be 100 for 1 bit display data (“0”
or “17) driving 100 columns, or 300 for 2 bit display data
(*0,71,7“2,” or “3,”) driving 100 columns. SumDisplay-
Data and MaxSumDisplayData may also be represented in
binary data. The adjustment of the resistance values of the
variable resistors 522 is explained in greater detail below
with reference to FIG. 6.

[0035] FIG. 6 is illustrates a sample image for display to
an OLED display panel 500 by the display data, according
to one embodiment of the present invention. As shown in
FIG. 6, each of the columns 1-64 is driven by a unit current
source Iw. The display data is configured to make the region
602 of the panel 100“black” while making the remaining
areas 604“white.” Assuming a 2-bit display data (0 or 1), the
current Iw will flow through every column (1-64) in row E
to light the OLEDs on row E, making the total sink current
Isink(E) for row E as large as 64xIw. In contrast, the current
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Iw will flow through columns 1-16 and 33-64 to light the
OLEDs but not through columns 17-32 on row F, making the
total sink current Isink(F) for row F 48xIw.

[0036] Assuming 2-bit display data, the sum of the display
data, SumDisplayData, for row E will be 64 while the sum
of the display data, SumDisplayDatag, for row F will be 48.
The maximum possible sum of the display data, MaxSum-
DisplayData, is also 64. In one embodiment, SumDisplay-
Data and MaxSumDisplayData may be indicated in binary
form, for example, in 7 bit binary data, although the par-
ticular manner in which SumDisplayData and MaxSumDis-
playData are indicated is not a requirement of the present
invention.

[0037] According to one embodiment of the present inven-
tion, the resistance RL(E) of the variable resistor 522 for
Row E is adjusted to be:

. . MaxSumDisplayData
RI(E) = RL{min)» —————
SumDisplayDatag

R % — Rpied
= Rl{min)- = = RL{mi),

while the resistance RL(F) of the variable resistor 522 for
Row F is adjusted to be:

MaxSumDisplayData

RL(F) = RL(min)-
L) (min) SumDisplayDatay

_ pitmin. &
TR

Thus, the sink voltage Vsink(E) and Vsink(F) for rows E and
F, respectively, will be:

Vsink(E)=Isink(E)-RL(E)=64-IwRL(min),
Vink(F)=Isink(F)-RL(F)=48-Iw-RL (min)-64/48=
64-Iw-RL(min).
In other words, Vsink(E) is equal to Vsink(F) according to
the present invention, and thus the brightness of the “white”

regions of the display panel 500 is uniform throughout rows
Eand F.

[0038] FIG. 7 is a graph illustrating the driving voltage
versus brightness characteristics of OLED pixels of the
display panel 500 according to the present invention. The
driving voltage versus brightness characteristics 702 are
identical for the OLEDs on both rows, ROW(E) and
ROW(F) (FIG. 6), for a given column driving voltage, since
the sink voltages Vsink(E) and Vsink(F) are identical as
explained with reference to FIG. 6. Thus, the OLEDs on
both rows, ROW(E) and ROW(F), will have the same
brightness.

[0039] FIG. 8 illustrates a sample image that would be
actually displayed on an OLED display panel 500 by the
display data, according to one embodiment of the present
invention. Because the brightness of the OLEDs on rows
Row(E) and Row(F) are the same, the “white” regions 606
on Row(F) would display “white” having the same bright-
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ness as the “white” displayed in regions 604 on Row(E).
Thus, the OLED display panel 500 according to the present
invention does not have crosstalk.

[0040] FIG. 9 is a flowchart illustrating a method of
adjusting the resistance of the variable resistors coupled to
the rows of the OLED panel according to one embodiment
of the present invention. As the process begins 902, the
driver for the OLED display panel determines 904 the sum
of the display data (SumDisplayData) for the selected row
(ROW(n)). This sum will be proportional to the sink current
Isink(n) for the selected row (ROW(n)).

[0041] Then, the driver adjusts 906 the resistance RI(n) of
the variable resistor 522 coupled to the selected row
(ROW(n)). In one embodiment, the resistance RL(n) is
adjusted to be inversely proportional to SumDisplayData. In
another embodiment, the resistance (RL(n)) of the variable
resistor 522 of a selected row (ROW(n)) is adjusted to be:

MaxSumDisplayData

RL{i) = RL{min)-
(n) = Rlmin) SumDisplayData °

where RL(min) is a predetermined minimum resistance,
SumDisplayData is the sum of the display data for the
columns of the selected row (ROW(n)), and MaxSumbDis-
playData is the maximum possible sum of the display data
occurring when all columns of the selected row (ROW(n))
are lit to be at its maximum brightness. Then, the process
ends 908.

[0042] The present invention has the advantage that the
voltage drops across the variable resistors 522 are uniform
from row to row regardless of the amount of sink current
Isink(n) on the rows, because the resistance values of the
variable resistors 522 are adjusted based upon the display
data corresponding to the rows, which is also proportional to
the expected sink current Isink(n) for the rows. Therefore,
the bias voltage on the cathodes of the OLEDs is same from
row to row, and thus the OLEDs display the same brightness
from row to row. Accordingly, the OLED display panels
driven by the driver in accordance with the present invention
does not show crosstalk.

[0043] Although the present invention has been described
above with respect to several embodiments, various modi-
fications can be made within the scope of the present
invention. For example, the resistances of the variable
resistors may be adjusted not only based upon sum of the
display data (which is a digital value) but also based upon
the sum of the driving current (which is an analog value)
driving the OLEDs coupled between the columns and the
selected row. In such case, the driver may further include
analog-to-digital converters for converting the driving cur-
rent to digital values that can be used to control the variable
resistors. In addition, the present invention is not limited to
any particular-format or number of bits for representing the
sum of the display data. Nor is the present invention limited
to any particular number of bits used for the display data
(e.g., 1 bit or 2 bit display data).

[0044] Accordingly, the disclosure of the present inven-
tion is intended to be illustrative, but not limiting, of the
scope of the invention, which is set forth in the following
claims.
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1. A driver for driving an organic light-emitting diode
(OLED) display panel including a plurality of organic light
emitting diodes (OLEDs) arranged in rows and columns, the
driver configured to select one of the rows and to provide
current driving the OLEDs coupled between the columns
and said selected one of the rows in accordance with display
data corresponding to said selected one of the rows, the
driver comprising:

a plurality of variable resistors, each of the variable
resistors coupled to a corresponding one of the rows;
and

a variable resistor controller coupled to the variable
resistors, the variable resistor controller adjusting a
resistance of the variable resistor coupled to said
selected one of the rows based upon the display data
corresponding to said selected one of the rows.

2. The driver of claim 1, wherein the variable resistor
controller adjusts the resistance of the variable resistor
coupled to said selected one of the rows based upon a sum
of the display data corresponding to said selected one of the
TOWS.

3. The driver of claim 1, wherein the variable resistor
controller adjusts the resistance of the variable resistor
coupled to said selected one of the rows to be inversely
proportional to a sum of the display data corresponding to
said selected one of the rows.

4. The driver of claim 1, wherein the variable resistor
controller adjusts the resistance of the variable resistor
coupled to said selected one of the rows in accordance with:

RLin) = RL(min) MaxSumDisplayData
1) = RL(min)» ———————,
SumDisplayData

where RI(min) is a predetermined minimum resistance
value, SumDisplayData is a sum of the display data corre-
sponding to said selected one of the rows, and MaxSum-
DisplayData is a maximum possible sum of the display data.

5. The driver of claim 1, wherein the variable resistor
controller comprises an adder for adding the display data
corresponding to said selected one of the rows to generate a
sum of the display data, the variable resistor controller
adjusting the resistance of the variable resistor coupled to
said selected one of the rows based upon the sum of the
display data.

6. The driver of claim 1, wherein the display data are 1-bit
data indicating 2 levels of brightness.

7. The driver of claim 1, wherein the display data are 2-bit
data indicating 4 levels of brightness.

8. The driver of claim 1, wherein each of the variable
resistors is coupled between Ground (GND) and cathodes of
the OLEDs on said corresponding one of the rows.

9. The driver of claim 1, wherein each of the variable
resistors is decoupled from said corresponding one of the
rows if said corresponding one of the rows is not selected by
the driver.

10. A driver for driving an organic light-emitting diode
(OLED) display panel including a plurality of organic light
emitting diodes (OLEDs) arranged in rows and columns, the
driver configured to select one of the rows and to provide
current driving the OLEDs coupled between the columns
and said selected one of the rows, the driver comprising:
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a plurality of variable resistors, each of the variable
resistors coupled to a corresponding one of the rows;
and

a variable resistor controller coupled to the variable
resistors, the variable resistor controller adjusting a
resistance of the variable resistor coupled to said
selected one of the rows to be inversely proportional to
a sum of the current driving the OLEDs coupled
between the columns and said selected one of the rows.

11. In a driver for driving an organic light-emitting diode

(OLED) display panel including a plurality of organic light
emitting diodes (OLEDSs) arranged in rows and columns, the
driver configured to select one of the rows and to provide
current driving the OLEDs coupled between the columns
and said selected one of the rows in accordance with display
data corresponding to said selected one of the rows, a
method comprising:

determining a sum of the display data corresponding to
said selected one of the rows; and

adjusting a resistance of a variable resistor coupled to said
sclected one of the rows based upon the display data
corresponding to said selected one of the rows.

12. The method of claim 11, wherein adjusting a resis-
tance of a variable resistor comprises adjusting the resis-
tance of the variable resistor coupled to said selected one of
the rows based upon a sum of the display data corresponding
to said selected one of the rows.

13. The method of claim 11, wherein adjusting a resis-
tance of a variable resistor comprises adjusting the resis-
tance of the variable resistor coupled to said selected one of
the rows to be inversely proportional to a sum of the display
data corresponding to said selected one of the rows.

14. The method of claim 11, wherein adjusting a resis-
tance of a variable resistor comprises adjusting the resis-
tance of the variable resistor coupled to said selected one of
the rows in accordance with:

MaxSumDisplayData

RL(n) = RL{min)- s
() = RL{min) SumDisplayData

where RI(min) is a predetermined minimum resistance
value, SumDisplayData is a sum of the display data corre-
sponding to said selected one of the rows, and MaxSum-
DisplayData is a maximum possible sum of the display data.

15. The method of claim 11, wherein the display data are
1-bit data indicating 2 levels of brightness.

16. The method of claim 11, wherein the display data are
2-bit data indicating 4 levels of brightness.

17. In a driver for driving an organic light-emitting diode
(OLED) display panel including a plurality of organic light
emitting diodes (OLEDs) arranged in rows and columns, the
driver configured to select one of the rows and to provide
current driving the OLEDs coupled between the columns
and said selected one of the rows, a method comprising:

determining a sum of the current driving the OLEDs
coupled between the columns and said selected one of
the rows; and

adjusting a resistance of a variable resistor coupled to said
selected one of the rows based upon the sum of the
current.
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18. A driver for driving an organic light-emitting diode
(OLED) display panel including a plurality of organic light
emitting diodes (OLEDs) arranged in rows and columns, the
driver configured to select one of the rows and to provide
current driving the OLEDs coupled between the columns
and said selected one of the rows in accordance with display
data corresponding to said selected one of the rows, the
driver comprising:

a plurality of variable resistor means for providing vari-
able resistance to a corresponding one of the rows; and

controller means coupled to the plurality of variable
resistor means, the controller means adjusting a resis-
tance of the variable resistor means coupled to said
selected one of the rows based upon the display data
corresponding to said selected one of the rows.

19. The driver of claim 18, wherein the controller means
adjusts the resistance of the variable resistor means coupled
to said selected one of the rows to be inversely proportional
to a sum of the display data corresponding to said selected
one of the rows.

20. The driver of claim 18, wherein the controller means
adjusts the resistance of the variable resistor means coupled
1o said selected one of the rows in accordance with:

MaxSumDisplayData

Rin) = Ri{min)- SumDisplayData °

where RI(min) is a predetermined minimum resistance
value, SumDisplayData is a sum of the display data corre-
sponding to said selected one of the rows, and MaxSum-
DisplayData is a maximum possible sum of the display data.
21. A driver for driving an organic light-emitting diode
(OLED) display panel including a plurality of organic light
emitting diodes (OLEDs) arranged in rows and columns, the
driver configured to select one of the rows and to provide
current driving the OLEDs coupled between the columns
and said selected one of the rows, the driver comprising:

a plurality of variable resistor means, each of the variable
resistor means coupled to a corresponding one of the
rows; and

controller means coupled to the plurality of variable
resistor means, the controller means adjusting a resis-
tance of the variable resistor means coupled to said
selected one of the rows to be inversely proportional to
a sum of the current driving the OLEDs coupled
between the columns and said selected one of the rows.
22. An organic light-emitting diode (OLED) display
device comprising:

an OLED display panel including a plurality of organic
light emitting diodes (OLEDs) arranged in rows and
columns; and

a driver configured to select one of the rows and to
provide current driving the OLEDs coupled between
the columns and said selected one of the rows in
accordance with display data corresponding to said
selected one of the rows, the driver comprising:

a plurality of variable resistors, each of the variable
resistors coupled to a corresponding one of the rows;
and
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a variable resistor controller coupled to the variable
resistors, the variable resistor controller adjusting a
resistance of the variable resistor coupled to said
selected one of the rows based upon the display data
corresponding to said selected one of the rows.

23. The organic light-emitting diode display device of
claim 22, wherein the variable resistor controller adjusts the
resistance of the variable resistor coupled to said selected
one of the rows based upon a sum of the display data
corresponding to said selected one of the rows.

24. The organic light-emitting diode display device of
claim 22, wherein the variable resistor controller adjusts the
resistance of the variable resistor coupled to said selected
one of the rows to be inversely proportional to a sum of the
display data corresponding to said selected one of the rows.

25. The organic light-emitting diode display device of
claim 22, wherein the variable resistor controller adjusts the
resistance of the variable resistor coupled to said selected
one of the rows in accordance with:

MaxSumDisplayData

() = RLimir) SumDisplayData

where RI(min) is a predetermined minimum resistance
value, SumDisplayData is a sum of the display data corre-
sponding to said selected one of the rows, and MaxSum-
DisplayData is a maximum possible sum of the display data.

26. The organic light-emitting diode display device of
claim 22, wherein the variable resistor controller includes an
adder for adding the display data corresponding to said
selected one of the rows to generate a sum of the display
data, the variable resistor controller adjusting the resistance
of the variable resistor coupled to said selected one of the
rows based upon the sum of the display data.

27. The organic light-emitting diode display device of
claim 22, wherein the display data are 1-bit data indicating
2 levels of brightness.

28. The organic light-emitting diode display device of
claim 22, wherein the display data are 2-bit data indicating
4 levels of brightness.

29. The organic light-emitting diode display device of
claim 22, wherein each of the variable resistors is coupled
between Ground (GND) and cathodes of the OLEDs on said
corresponding one of the rows.

30. The organic light-emitting diode display device of
claim 22, wherein each of the variable resistors is decoupled
from said corresponding one of the rows if said correspond-
ing one of the rows is not selected by the driver.

31. An organic light-emitting diode (OLED) display
device comprising:

an organic light-emitting diode display panel including a
plurality of organic light emitting diodes (OLEDs)
arranged in rows and columns; and

a driver configured to select one of the rows and to
provide current driving the OLEDs coupled between
the columns and said selected one of the rows, the
driver comprising:

a plurality of variable resistors, each of the variable
resistors coupled to a corresponding one of the rows;
and
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a variable resistor controller coupled to the variable
resistors, the variable resistor controller adjusting a
resistance of the variable resistor coupled to said
selected one of the rows to be inversely proportional
to a sum of the current driving the OLEDs coupled
between the columns and said selected one of the
TOWS.

32. In an organic light-emitting diode (OLED) display
device including an organic light-emitting diode display
panel having a plurality of organic light emitting diodes
(OLEDs) arranged in rows and columns and a driver con-
figured to select one of the rows and to provide current
driving the OLEDs coupled between the columns and said
selected one of the rows in accordance with display data
corresponding to said selected one of the rows, a method
comprising:

determining a sum of the display data corresponding to
the columns and said selected one of the rows; and

adjusting a resistance of a variable resistor coupled to said
selected one of the rows based upon the display data
corresponding to said selected one of the rows.

33. The method of claim 32, wherein adjusting a resis-
tance of a variable resistor comprises adjusting the resis-
tance of the variable resistor coupled to said selected one of
the rows based upon a sum of the display data corresponding
to said selected one of the rows.

34. The method of claim 32, wherein adjusting a resis-
tance of a variable resistor comprises adjusting the resis-
tance of the variable resistor coupled to said selected one of
the rows to be inversely proportional to a sum of the display
data corresponding to said selected one of the rows.

35. The method of claim 32, wherein adjusting a resis-
tance of a variable resistor comprises adjusting the resis-
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tance of the variable resistor coupled to said selected one of
the rows in accordance with:

MaxSumDisplayDara

RL(n) = RL{min)-
n) = Rimin) SumDisplayData °

where RI(min) is a predetermined minimum resistance
value, SumDisplayData is a sum of the display data corre-
sponding to said selected one of the rows, and MaxSum-
DisplayData is a maximum possible sum of the display data.

36. The method of claim 32, wherein the display data are
1-bit data indicating 2 levels of brightness.

37. The method of claim 32, wherein the display data are
2-bit data indicating 4 levels of brightness.

38. In an organic light-emitting diode (OLED) display
device including an organic light-emitting diode display
panel having a plurality of organic light emitting diodes
(OLEDs) arranged in rows and columns and a driver con-
figured to select one of the rows and to provide current
driving the OLEDs coupled between the columns and said
selected one of the rows, a method comprising:

determining a sum of the current driving the OLEDs
coupled between the columns and said selected one of
the rows; and

adjusting a resistance of a variable resistor coupled to said
selected one of the rows based upon the sum of the
current.
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