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DATA DRIVER AND ORGANIC LIGHT
EMITTING DIODE DISPLAY DEVICE
THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present embodiments relate to a data driver and
an organic light emitting diode (OLED) display device
thereof. More particularly, the present embodiments relate to
a data driver capable of reducing a size of a D/A converter by
constituting a shift register in two parts to obtain the D/A
converter with a small area, and an OLED display device
thereof.

[0003] 2. Description of the Related Art

[0004] A flat panel display device may include a display
region in which multiple pixels are arranged in an array on a
substrate, and an image may be displayed by connecting scan
lines and data lines to each of the pixels to selectively apply a
data signal to the pixels.

[0005] Flat panel display devices may be classified into
passive matrix type display devices and active matrix type
display devices, depending on driving systems of pixels. The
active matrix type display devices, which selectively turn on
the light in every unit pixel, have been widely used due to
favorable aspects of resolution, contrast, and response time.
[0006] The flat panel display devices have been employed
as display devices or monitors of information appliances, e.g.,
personal computers, mobile phones, PDAs, etc. Also, liquid
crystal display devices (LCDs) employing liquid crystal pan-
els, plasma display panel (PDP) display devices employing
plasma panels, etc., have been widely known in the art.
[0007] Recent years have seen the development of various
light emitting diode display devices, which are light weight
and small-sized when compared to cathode ray tubes. Par-
ticularly, OLED display devices having excellent luminous
efficiency, luminance, viewing angle, and rapid response time
have stood in the spotlight.

SUMMARY OF THE INVENTION

[0008] The present embodiments are therefore directed to
an OLED display device having a data driver with a D/A
converter, which substantially overcomes one or more of the
problems due to the limitations and disadvantages of the
related art.

[0009] Tt is therefore a feature of an embodiment of the
present invention to provide a data driver capable of reducing
the number of wires inputted to the D/A converter.

[0010] It is therefore another feature of an embodiment of
the present invention to provide a data driver able to process
a data signal having a large bit value, and an OLED display
device thereof.

[0011] It is therefore another feature of an embodiment of
the present invention to provide a method of driving an OLED
employing first and second processing units.

[0012] At least one of the above and other features and
advantages of the present invention may be realized by pro-
viding an OLED display device, which may include a pixel
unit adapted to display an image, a data driver adapted to
generate an analog data signal from a digital data signal, and
to transmit the analog data signal to the pixel unit, and a scan
driver adapted to generate a scan signal and to transmit the
scan signal to the pixel unit, where the data driver may include
a shift register, a first data processing unit adapted to output a
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first voltage by employing upper bits of the digital data signal,
and a second data processing unit adapted to output a second
voltage by employing lower bits of the digital data signal,
where the analog data signal corresponds to the first voltage
and the second voltage.

[0013] The first data processing unit may include an upper
bit sampling latch adapted to receive the upper bits of the
digital data signal in series and to store the upper bits of the
digital data signal by employing a control signal of the shift
register, an upper bit holding latch adapted to receive the
upper bits of the digital data signal from the upper bit sam-
pling latch, and to output the received upper bits of the digital
data signal in parallel, an upper bit level shifter adapted to
output a signal corresponding to the upper bits of the digital
data signal at an operation voltage, and an upper bit D/A
converter adapted to generate the first voltage employing the
signal output from the upper bit level shifter. The upper bit
D/A converter may be adapted to generate a first reference
voltage and a second reference voltage different from the first
reference voltage. The second data processing unit may
include a lower bit sampling latch adapted to receive the
lower bits of the digital data signal in series and to store the
lower bits of the digital data signal by employing a control
signal of the shift register, a lower bit holding latch adapted to
receive the lower bits of the digital data signal from the lower
bit sampling latch, and to output the received lower bits of the
digital data signal in parallel, a lower bit level shifter adapted
to output a signal corresponding to the lower bits of the digital
data signal at an operation voltage, and a lower bit D/A
converter adapted to generate the second voltage by employ-
ing the signal output from the lower bit level shifter. The
lower bit D/A converter may be adapted to output a signal
corresponding to the second voltage. The first data processing
unit and the second data processing unit may be connected to
a demux, which may be a 1:3 demux.

[0014] At least one of the above and other features and
advantages of the present invention may be realized by pro-
viding a data driver adapted to receive a digital data signal and
to generate an analog data signal, which may include a shift
register, a first data processing unit adapted to output a first
voltage by employing upper bits of the digital data signal, and
a second data processing unit adapted to output a second
voltage by employing lower bits of the digital data signal,
where the analog data signal corresponds to the first voltage
and the second voltage.

[0015] At least one of the above and other features and
advantages of the present invention may be realized by pro-
viding a method for driving an OLED display device, which
may include dividing a data signal, input in series, into upper
bits and lower bits, receiving the upper bits and outputting the
received upper bits from a first data processing unit in paral-
lel, receiving the lower bits and outputting the received lower
bits from a second data processing unit in parallel, and gen-
erating an analog data signal by selecting first and second
reference voltages employing the upper bits output in paral-
lel, and distributing the selected first and second reference
voltages employing the lower bits output in parallel.

[0016] The first data processing unit and an output terminal
of the second data processing unit are connected to a demux,
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which may be a 1:3 demux. The upper bit may be a most
significant bit, and the lower bit may be a least significant bit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and other features and advantages of the
present invention will become more apparent to those of
ordinary skill in the art by describing in detail exemplary
embodiments thereof with reference to the attached drawings,
in which:

[0018] FIG. 1 illustrates a circuit view of a pixel employed
in a related art OLED display device;

[0019] FIG. 2 illustrates a view of a data driver for trans-
mitting a data signal in the pixel of FIG. 1;

[0020] FIG. 3illustrates a view of a first embodiment of an
OLED display device;

[0021] FIG. 4 illustrates a block diagram of the first
embodiment of the data driver of the OLED display device;

[0022] FIG. 5 illustrates a block diagram of a second
embodiment of the data driver used in the OLED display
device;

[0023] FIG. 6illustrates a circuit view showing a D/A con-
verter of FIG. 4 and FIG. 5;

[0024] FIG. 7 illustrates a circuit view of a data voltage
generation unit connected to a switch unit in the D/A con-
verter according to the present embodiments; and

[0025] FIG. 8 illustrates an equivalent circuit showing a
resistance array for generating a grey level voltage.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Korean Patent Application No. 10-2006-0110573,
filed on Nov. 9, 2006, in the Korean Intellectual Property
Office, and entitled: “Data Driver and Organic Light Emitting
Diode Display Device Thereof,” is incorporated by reference
herein in its entirety.

[0027] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
illustrated. The invention may, however, be embodied in dif-
ferent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the invention to those
skilled in the art.

[0028] Inthe drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred to
as being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also be
present. Further, it will be understood that when a layer is
referred to as being “under” another layer, it can be directly
under, and one or more intervening layers may also be
present. In addition, it will also be understood that when a
layer is referred to as being “between” two layers, it can be the
only layer between the two layers, or one or more intervening
layers may also be present. When one element is connected to
another element, one element may be not only directly con-
nected to another element but also indirectly connected to
another element via another element. Irrelevant elements may
be omitted for clarity. Like reference numerals refer to like
elements throughout.

[0029] In a data driver according to the present embodi-
ments and an OLED display device thereof, a reduction in the
size of the data driver may be realized since the bit number
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processed in the D/A converter may be reduced by separately
processing upper bit signals and lower bit signals in the data
driver.

[0030] FIG. 1 illustrates a circuit view of a pixel. Referring
to F1G. 1, the pixel may be connected to a data line Dm, a scan
line Sn, and pixel power lines ELVdd and ELVss. The pixel
may also include a first transistor T1, a second transistor T2,
a capacitor Cst, and an OLED.

[0031] The first transistor T1 may have a source connected
to the pixel power line ELVdd, a drain connected to the
OLED, and a gate connected to a node N1. The second tran-
sistor T2 may have a source connected to the data line Dm, a
drain connected to the node N1, and a gate connected to the
scan line Sn. The capacitor Cst may be connected between the
node N1 and the pixel power line ELVdd to maintain a voltage
between the node N1 and the pixel power line ELVdd for a
predetermined time. The OLED may include an anode elec-
trode, a cathode electrode and a light emitting layer. The
anode electrode may be connected to the drain of the first
transistor T1, and the cathode electrode may be connected to
the power source ELVss, which has a low electric potential.
Light may therefore be emitted in the light emitting layer, and
brightness may be controlled to correspond to an electric
current capacity when an electric current flows from the
anode electrode to the cathode electrode of the OLED to
correspond to a voltage applied to the gate of the first transis-
tor T1.

[0032] FIG. 2 illustrates a block diagram of a data driver
200 for transmitting a data signal in the pixel of FIG. 1.
Referring to FIG. 2, the data driver 200 may include a shift
register 210, a sampling latch 220, a holding latch 230, a level
shifter 240, a D/A converter 250 and a buffer unit 260.
[0033] The shift register 210 may include multiple flip
flops, and may control the sampling latch 220 to correspond
to a clock signal CLK or /CLK and a synchronizing signal
HSP. The sampling latch 220 may sequentially receive R data,
G data, and B data signals of one row, and may output the
received data signals in parallel, depending on a control signal
of the shift register 210. A process in which the signals are
sequentially received and outputted in parallel is referred to as
SIPO (Serial In Parallel Out). The holding latch 230 may
receive signals in parallel and output the received signals in
parallel. A process in which the signals are received in parallel
and outputted in parallel is referred to as PIPO (Parallel In
Parallel Out). The level shifter 240 may convert the signals
output from the holding latch 230 employing a positive sup-
ply voltage Vdd and a negative supply voltage Vss, to an
operation voltage of the system to transmit the converted
signals to the D/A converter 250. The D/A converter 250 may
convert the signals, transmitted to the digital signal, to an
analog signal, and the D/A converter 250 may select a corre-
sponding grey level voltage to transmit the selected grey level
voltage to the buffer unit 260. The buffer unit 260 may
amplify the grey level voltage to transmit the amplified grey
level voltage to the data lines.

[0034] When the data driver 200, as configured above,
receives a 6-bit digital data signal and is operated, the D/A
converter 250 may generate one analog data signal through a
total of 6 wires. The pixel displaying an image may have a
predetermined size, and its side may be about 42 pm in length.
A wire leading from an input terminal of the D/A converter
250 may have a thickness of about 6 um, and therefore a
minimal thickness of the wires, i.e., wire bundle, may be
about 36 pm so as to receive the 6-bit digital data signal.



US 2008/0111772 Al

Accordingly, the D/A converter may increase in size as the
wiring gets thicker. Also, the wiring may be thicker than the
pixel because of the number of wires required when the 6-bit
digital data signal is employed. Therefore, it may difficult to
use the 6-bit digital data signal or data signals having more
than 6 bits.

[0035] FIG. 3 illustrates a view showing of a first embodi-
ment of an OLED display device. Referring to FIG. 3, the
OLED display device may include a pixel unit 100, a data
driver 200, and a scan driver 300.

[0036] The pixel unit 100 may include multiple data lines
D1,D2...Dm-1,Dm, and multiple scan lines S1,S2.. .. Sn-1,
Sn, and may also include multiple pixels 101 formed in a
region defined by multiple the data lines D1, D2 . . . Dm-1,
Dm, and multiple scan lines S1, S2 . . . Sn-1, Sn. Each pixel
101 may include a pixel circuit and an OLED, and may
generatea pixel current to allow the pixel current to flow to the
OLED. The pixel current may flow to the pixels by employing
a data signal transmitted to the pixel circuit through the mul-
tiple the data lines D1, D2 . . . Dm-1, Dm. A scan signal may
be transmitted to the pixel circuit through multiple the scan
lines S1,S2 ... Sn-1, Sn.

[0037] The data driver 200 may be connected to the mul-
tiple the data lines D1, D2 . . . Dm-1, Dm, and may generate
the data signal to sequentially transmit the data signal of one
row to the multiple data lines D1, D2 ... Dm-1, Dm. The data
driver 200 may have a D/A converter to generate a grey level
voltage, to thereby transmit the generated grey level voltage
to the data lines D1, D2 . . . Dm-1, Dm, where the grey level
voltage may be an analog signal.

[0038] The scan driver 300 may be connected to multiple
the scan lines S1, S2 . . . Sn-1, Sn, and may generate a scan
signal to transmit the generated scan signal to the multiple
scan lines S1, S2 ... Sn-1, Sn. A certain row may be selected
by the scan signal, then the data signal may be transmitted to
the pixel 101 arrayed in the selected row, and the pixel may
therefore generate an electric current to correspond to the data
signal.

[0039] FIG. 4 illustrates a block diagram of the first
embodiment of the data driver 200a of the OLED display
device. Referring to FIG. 4, the data driver 200¢ may include
a shift register 210a, and a first data processing unit 201a
including an upper bit sampling latch 211a, an upper bit
holding latch 2124, an upper bit level shifter 2134, and an
upper bit D/A converter 214a. The data driver 200a may also
include a second data processing unit 2024 including a lower
bit sampling latch 215a, a lower bit holding latch 216a, a
lower bit level shifter 2174, and a lower bit D/A converter
218a.

[0040] The shift register 210a may include multiple flip
flops, and the shift register 210a may generate a control signal
to correspond to a clock signal CLK or /CLK and a synchro-
nizing signal Hsp, thereby transmitting the generated control
signal to the first data processing unit 201« and the second
data processing unit 202a.

[0041] When the first data processing unit 201a is operated,
the upper bit sampling latch 211a may sequentially receive
upper bit, i.e., most significant bit (MSB), data signals out of
the data signals of one row, and may output the received MSB
data signals in parallel by employing the SIPO process,
depending on a control signal of the shift register 210a. The
upper bit holding latch 212a may receive the MSB data sig-
nals transmitted from the upper bit sampling latch 2114, and
then may output the received MSB data signals in parallel by
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employing the PIPO process. The upper bit level shifter 213a
may convert the data signals, output from the upper bit hold-
ing latch 212a, to an operation voltage of the system to trans-
mit the converted MSB data signals to the upper bit D/A
converter 214a.

[0042] During operation of the second data processing unit
202a, the lower bit sampling latch 2154 may sequentially
receive lower bit, i.e., least significant bit (LSB), data signals
out of the data signals of one row, and may output the received
LSB data signals in parallel, depending on the control signal
of the shift register 210a. The lower level bit shifter 217a may
convert the signals, output from the lower bit holding latch
216a, to an operation voltage of the system to transmit the
converted LSB data signals to the lower bit D/A converter
218a.

[0043] When the digital data signal is a 6-bit signal, it may
be divided into an upper 3 bits and a lower 3 bits, and be
transmitted to the upper bit sampling latch 2114 and the lower
bit sampling latch 2154 to process the data signal. Wires, in
which the signal is input to the D/A converter, may be divided
to transmit to the upper bit D/A converter 214a and the lower
bit D/A converter 218a. Two sets of three wires, through
which the signal is transmitted, may be formed on the shift
register 210a and under the shift register 210a, respectively.
An area occupied by the wires may thus be reduced to about
half of the area as shown in FIG. 2. The location of the wires
may be in a direction perpendicular to the data driver 200a.
When a digital data signal is an 8-bit signal, two sets of four
wires, through which the signal is transmitted, may be formed
on the shift register 2104 and under the shift register 210q,
respectively. The area occupied by the wires may be smaller
than the area of the wires in which the 6-bit signal is displayed
in FIG. 2. Accordingly, the size of the data driver 200a may be
reduced, since a large area is not occupied when the 8-bit
signal is employed.

[0044] FIG. 5 illustrates a block diagram of the second
embodiment of the data driver 2005 used in the OLED display
device. Referring to FIG. 5, the data driver 2005 may include
a shift register 2105, and a first data processing unit 20154
including an upper bit sampling latch 2115, an upper bit
holding latch 2124, an upper bit level shifter 2135 and an
upper bit D/A converter 214b. The data driver 2005 may
include a second data processing unit 2024 including a lower
bit sampling latch 2155, a lower bit holding latch 2165, a
lower bit level shifter 2175 and a lower bit D/A converter
218b. The upper bit D/A converter 214a and the lower bit D/A
converter 218a may be connected to an 1:3 demux 2195. The
term “demux” refers to demultiplexer.

[0045] The data driver 2005 illustrated in FIG. 5 may be
different from the data driver 200a illustrated in FIG. 4, where
data driver 2005 may further include the 1:3 demux 2195, and
the size of the data driver may be further reduced since three
pixels are connected to one output terminal of the data driver.
The shift register 2105, the upper bit sampling latch 2115, the
upper bit holding latch 2125, the upper bit level shifter 2135,
the upper bit D/A converter 2145, the lower bit sampling latch
215b, the lower bit holding latch 216, the lower bit level
shifter 2175, and the lower bit D/A converter 2185, illustrated
in FIG. 5, may be analogous to the corresponding shift reg-
ister 210a, the upper bit sampling latch 211a, the upper bit
holding latch 2124, the upper bit level shifter 2134, the upper
bit D/A converter 214a. the lower bit sampling latch 215a, the
lower bit holding latch 2164, the lower bit level shifter 2174,
and the lower bit D/A converter 218a, illustrated in FIG. 4.
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[0046] FIG. 6 illustrates a circuit view of a D/A converter
250 corresponding to the D/A converters 214a, 218a, 2145,
and 2185 of FIG. 4 and FIG. 5. Referring to FIG. 6, the D/A
converter 250 may include a first decoder 251, a switch unit
252, a second decoder 253 and a data voltage generation unit
254. In the D/A converter 250, the data signal may include
8-bit signals to display 256 grey levels. The first decoder 251
and the switch unit 252 may be an upper bit demux, and the
second decoder 253 and the data voltage generation unit 254
may be a lower bit demux, as in FIGS. 4 and 5. The D/A
converter 250 is illustrated as an equivalent circuit in FIG. 6,
and the second decoder 253 and the data voltage generation
unit 254 may appear to be adjacent to the first decoder 251 and
the switch unit 252 on the circuit, but they may also be
physically spaced apart from the first decoder 251 and the
switch unit 252.

[0047] Thefirstdecoder 251 may generate 16 first decoding
signals employing upper 4 bits of the data signal selected
from data lines D0, D1, D2, D3, DOB, D1B, D2B, and D3B.
The first decoder 251 may include 16 NAND gates, and may
use the upper 4-bit signals of the data signal and their inverse
(or bar) signals to generate 16 first decoding signals, and then
may select one NAND gate out of the 16 NAND gates to
output the first decoding signal. For convenience, the leftmost
NAND gate is referred to as a first NAND gate, the next
NAND gate is referred to as a second NAND gate, etc.
[0048] The switch unit 252 may select two reference volt-
age lines out of a total of 9 reference voltage lines V0, V1 . .
. V8 to select a first reference voltage and a second reference
voltage out of the reference voltages, the second reference
voltage being lower than the first reference voltage. The
switch unit 252 may include 32 transistors, and the 32 tran-
sistors may form 16 pairs of transistors. The transistors form-
ing one lefimost pair are referred to as a first transistor and a
second transistor, and the transistors forming the next pair are
referred to as a third transistor and a fourth transistor, etc.
[0049] The two transistors forming the pair each may have
a source connected to one reference voltage line v8 out of the
9 reference voltage lines VO, V1 .. . V8, and gates connected
respectively to the first NAND gate and the second NAND
gate. Accordingly, when the first decoding signal is output
through the first NAND gate, the first transistor and the third
transistor are in a turned-on state, and the first reference
voltage and the second reference voltage are selected and
transmitted to the data voltage generation unit 254.

[0050] The second decoder 253 may employ lower 4 bits of
the data signal supplied by data lines D4, D5, D6, D7, D4B,
D5B, D6B, and D7B to generate 16 second decoding signals.
The second decoder 253 may include 16 NAND gates, and
may employ the lower 4-bit signals of the data signal and their
inverse signals to generate 16 second decoding signals, and
then may select one NAND gate out of the 16 NAND gates to
output the second decoding signal. For convenience, the left-
most NAND gate is referred to as a seventeenth NAND gate,
the next NAND gate is referred to as an eighteenth NAND
gate, etc.

[0051] The data voltage generation unit 254 may include 8
voltage distribution units, and each of the voltage distribution
units may include resistor arrays which may have 4 transistors
and 3 resistors. Two transistors out of the 4 transistors may
receive the first reference voltage through the source, have a
drain connected to one terminal of the resistor array, and have
a gate connected respectively to the seventeenth NAND gate
and the eighteenth NAND gate. The two remaining transistors
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may have a source connected respectively to both ends of the
resistor arranged in a central region of the 3 resistor array, a
drain connected to an output terminal, and a gate connected
respectively to the seventeenth NAND gate and the eigh-
teenth NAND gate.

[0052] The transistors may be connected respectively to
output lines, the transistors being driven by a preset signal
PRE and a preset inverse or bar signal PREB to provide an
output D/A OUT.

[0053] The selection of a first reference voltage Refl and a
second reference voltage Ref2 (see FIGS. 7 and 8) may be
displayed with 16 grey levels by the first decoder 251, and the
data voltage may also be selected with 16 grey levels by the
second decoder 254, and therefore it may be possible to
display 256 grey levels.

[0054] Accordingly, the upper bit demux may employ the
upper bits of the data signal to select a reference voltage, and
the lower bit demux may employ the lower bits of the data
signal and the reference voltage to generate a data voltage.
[0055] FIG. 7 illustrates a circuit view showing the data
voltage generation unit 254 connected to a switch unit 252
FIG. 6. Referring to F1G. 7, the switch unit may include a first
transistor M1 and a second transistor M2 adapted to switch
the first reference voltage Refl (which may be a high volt-
age), a third transistor M3 and a fourth transistor M4 adapted
to switch the second reference voltage Ref2 (which may be a
low voltage). The circuit may include a fifth transistor M5 and
a sixth transistor M6 adapted to switch the first reference
voltage Refl. A resistor array may have first, second, and
third resistors r1, r2, and r3 connected in series, where a
seventh transistor M7 may be connected between the first
resistor r1 and the second resistor r2 to transmit signals to an
output terminal out. An eighth transistor M8 may be con-
nected between the second resistor r2 and the third resistor r3
and be adapted to transmit signals to an output terminal out.
An internal resistance of the first transistor M1 may be
referred to as Ra, an internal resistance of the second transis-
tor M2 may be referred to as Rb, an internal resistance of the
third transistor M3 may be referred to as Re, an internal
resistance of the fourth transistor M4 may be referred to as
Rd, an internal resistance of the fifth transistor M5 may be
referred to as Re, and an internal resistance of the sixth
transistor M6 may be referred to as Rf.

[0056] The first transistor M1 and the third transistor M3
may be controlled in the same manner employing the MSB.
The second transistor M2 and the fourth transistor M4 may be
controlled in the same manner employing the /MSB. The fifth
transistor M5 and the seventh transistor M7 may be controlled
in the same manner employing the LSB. The sixth transistor
M6 and the eighth transistor M8 may be controlled in the
same manner using the /LSB. The data voltage generation
unit may utilize each of 4 resistor arrays depending on the
switching operation of each of the transistors shown in con-
figurations (a) to (d) of FIG. 8. Four grey level voltages may
thus be output by employing one first reference voltage Refl
and one second reference voltage Ref2.

[0057] Accordingly, the 8 voltage distribution units may
generate a grey level voltage having the total 32 grey levels
because 4 grey level voltages may be generated in one data
voltage generation unit.

[0058] Exemplary embodiments of the present invention
have been disclosed herein, and although specific terms are
employed, they are used and are to be interpreted in a generic
and descriptive sense only and not for purpose of limitation.
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Accordingly, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made without departing from the spirit and scope of the
present invention as set forth in the following claims.

What is claimed is:

1. An organic light emitting diode display device, compris-
ing:

a pixel unit adapted to display an image;

adata driver adapted to generate an analog data signal from
a digital data signal, and to transmit the analog data
signal to the pixel unit; and

a scan driver adapted to generate a scan signal and to
transmit the scan signal to the pixel unit,

wherein the data driver includes:

a shift register;

a first data processing unit adapted to output a first voltage
by employing upper bits of the digital data signal; and

a second data processing unit adapted to output a second
voltage by employing lower bits of the digital data sig-
nal, wherein the analog data signal corresponds to the
first voltage and the second voltage.

2. The organic light emitting diode display device as
claimed in claim 1, wherein the first data processing unit
comprises:

an upper bit sampling latch adapted to receive the upper
bits of the digital data signal in series and to store the
upper bits of the digital data signal by employing a
control signal of the shift register;

an upper bit holding latch adapted to receive the upper bits
of the digital data signal from the upper bit sampling
latch, and to output the received upper bits of the digital
data signal in parallel;

an upper bit level shifter adapted to output a signal corre-
sponding to the upper bits of the digital data signal at an
operation voltage; and

an upper bit D/A converter adapted to generate the first
voltage by employing the signal output from the upper
bit level shifter.

3. The organic light emitting diode display device as
claimed in claim 2, wherein the upper bit D/A converter is
adapted to generate a first reference voltage and a second
reference voltage different from the first reference voltage.

4. The organic light emitting diode display device as
claimed in claim 1, wherein the second data processing umit
comprises:

alower bit sampling latch adapted to receive the lower bits
of the digital data signal in series and to store the lower
bits of the digital data signal by employing a control
signal of the shift register;

alower bit holding latch adapted to receive the lower bits of
the digital data signal from the lower bit sampling latch,
and to output the received lower bits of the digital data
signal in parallel;

a lower bit level shifter adapted to output a signal corre-
sponding to the lower bits of the digital data signal at an
operation voltage; and

a lower bit D/A converter adapted to generate the second
voltage by employing the signal output from the lower
bit level shifter.

5. The organic light emitting diode display device as
claimed in claim 4, wherein the lower bit D/A converter is
adapted to output a signal corresponding to the second volt-
age.
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6. The organic light emitting diode display device as
claimed in claim 1, wherein the first data processing unit and
the second data processing unit are connected to a demux.

7. The organic light emitting diode display device as
claimed in claim 7, wherein the demux is a 1:3 demux.

8. A data driver adapted to receive a digital data signal and
generate an analog data signal, comprising:

a shift register;

a first data processing unit adapted to output a first voltage

by employing upper bits of the digital data signal; and

a second data processing unit adapted to output a second
voltage by employing lower bits of the digital data sig-
nal,

wherein the analog data signal corresponds to the first
voltage and the second voltage.

9. The data driver as claimed in claim 8, wherein the first

data processing unit comprises:

an upper bit sampling latch adapted to receive the upper
bits of the digital data signal in series and to store the
upper bits of the digital data signal by employing a
control signal of the shift register;

an upper bit holding latch adapted to receive the upper bits
of the digital data signal from the upper bit sampling
latch, and to output the received upper bits of the digital
data signal in parallel;

an upper bit level shifter adapted to output a signal corre-
sponding to the upper bits of the digital data signal at an
operation voltage: and

an upper bit D/A converter adapted to generate the first
voltage by employing the signal output from the upper
bit level shifter.

10. The data driver as claimed in claim 9, wherein the upper
bit D/A converter is adapted to generate a first reference
voltage and a second reference voltage different from the first
reference voltage.

11. The data driver as claimed in claim 8, wherein the
second data processing unit comprises:

alower bit sampling latch adapted to receive the lower bits
of the digital data signal in series and to store the lower
bits of the digital data signal by employing a control
signal of the shift register;

alower bit holding latch adapted to receive the lower bits of
the digital data signal from the lower bit sampling latch,
and to output the received lower bits of the digital data
signal in parallel;

a lower bit level shifter adapted to output a signal corre-
sponding to the lower bits of the digital data signal at an
operation voltage; and

a lower bit D/A converter adapted to generate the second
voltage employing the signal output from the lower bit
level shifter.

12. The data driver as claimed in claim 11, wherein the
lower bit D/A converter outputs a signal corresponding to the
second voltage.

13. The data driver as claimed in claim 8, wherein the first
data processing unit and an output terminal of the second data
processing unit are connected to a demux.

14. The data driver as claimed in claim 13, wherein the
demux is an 1:3 demux.

15. A method for driving an organic light emitting diode
display device, comprising:

dividing a data signal, input in series, into upper bits and
lower bits;



US 2008/0111772 Al

receiving the upper bits and outputting the received upper
bits from a first data processing unit in parallel;

receiving the lower bits and outputting the received lower
bits from a second data processing unit in parallel; and

generating an analog data signal by selecting first and
second reference voltages employing the upper bits out-
put in parallel, and distributing the selected first and
second reference voltages employing the lower bits out-
put in parallel.

16. The method for driving an organic light emitting diode
display device as claimed in claim 15, wherein the first data
processing unit and an output terminal of the second data
processing unit are connected to a demux.

17. The method for driving an organic light emitting diode
display device as claimed in claim 16, wherein the demux is
an 1:3 demux.

18. The method for driving an organic light emitting diode
display device as claimed in claim 15, wherein the first data
processing unit comprises:

an upper bit sampling latch adapted to receive the upper

bits of the digital data signal in series and to store the
upper bits of the digital data signal by employing a
control signal of the shift register;

an upper bit holding latch adapted to receive the upper bits

of the digital data signal from the upper bit sampling
latch, and to output the received upper bits of the digital
data signal in parallel;

an upper bit level shifter adapted to output a signal corre-

sponding to the upper bits of the digital data signal at an
operation voltage; and
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an upper bit D/A converter adapted to generate a first
voltage corresponding to the analog data signal by
employing the signal output from the upper bit level
shifter.

19. The method for driving an organic light emitting diode
display device as claimed in claim 15, wherein the second
data processing unit comprises:

a lower bit sampling latch adapted to receive lower bits of
the digital data signal in series and to store the lower bits
of the digital data signal by employing a control signal of
the shift register;

alower bit holding latch adapted to receive the lower bits of
the digital data signal from the second sampling latch,
and to output the received lower bits of the digital data
signal in parallel;

a lower bit level shifter adapted to output a signal corre-
sponding to the lower bits of the digital data signal at an
operation voltage; and

a lower bit D/A converter adapted to generate a second
voltage corresponding to the analog data signal by
employing the signal output from the lower bit level
shifter.

20. The method for driving an organic light emitting diode
display device as claimed in claim 15, wherein the upper bit is
a most significant bit, and the lower bit is a least significant
bit.
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