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(57) A data driver capable of generating data signals
with desired voltage values. The data driver includes a
first digital-analog converter including a plurality of first
switches, the first digital-analog converter selecting two
reference voltages from among a plurality of reference
voltages by turning on two of the first switches corre-
sponding to high level bits of data; and a second digital-
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analog converter for dividing the two reference voltages
into a plurality of voltages and for supplying any one of
the two reference voltages and the divided voltages cor-
responding to low level bits of the data as a data signal
to an output terminal, wherein the second digital-analog
converterincludes a transistor turned on by a bias voltage
to compensate for a turn-on resistance of the two of the
first switches.
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Description
BACKGROUND
1. Field of the Invention

[0001] The present invention relates to a data driver
and an organic light emitting display device using the
same and a driving method thereof, and more particular-
ly, to a data driver and an organic light emitting display
device using the same and a driving method thereof, in
which data signals with a desired voltage value can be
generated.

2. Discussion of Related Art

[0002] An organic light emitting device is a flat display
device that displays images using organic light emitting
diodes (OLEDs) for generating light by a recombination
of electrons and holes. An organic light emitting display
device has a rapid response speed and can be driven
with low power consumption. The organic light emitting
display device generates light by supplying currents cor-
responding to data signals to the organic light emitting
diodes using driving thin film transistors formed in re-
spective pixels.

[0003] Anorganiclight emitting display device displays
images with a desired brightness by generating the data
signals using data supplied from an external source and
supplying the data signals to the pixels. Here, a data driv-
er is used to convert the data supplied from the external
source to the data signals.

SUMMARY OF THE INVENTION

[0004] An aspect of the present invention provides a
data driver and an organic light emitting display device
using the same and a driving method thereof, in which
data signals with desired voltage values can be gener-
ated.

[0005] According to afirst aspect of the invention there
is provided a data driver according to Claim 1. Preferred
features of this aspect are set out in Claims 2 to 13.
[0006] According to a second aspect of the invention
there is provided an organic light emitting display device
according to Claim 14.

[0007] Accordingtoa thirdaspectofthe inventionthere
is provided a driving method of an organic light emitting
display device as set out in Claim 15. Preferred features
of this aspect are set out in Claim 16.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, together with the
specification, illustrate embodiments of the present in-
vention, and, together with the description, serve to ex-
plain the principles of the present invention.

[0009] FIG. 1 is a view illustrating a conventional dig-
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ital-analog converter.

[0010] FIG.2isaview illustrating an organic light emit-
ting display device according to an embodiment of the
present invention.

[0011] FIG. 3is a view illustrating a data driver shown
in FIG. 2.

[0012] FIG. 4 is a view illustrating a data signal gener-
ation part shown in FIG. 3.

[0013] FIG. 5is a view illustrating a first embodiment
of a second digital-analog converter shown in FIG. 4.
[0014] FIG. 6 is a view illustrating a second embodi-
ment of a second digital-analog converter shown in FIG.
4.

[0015] FIG. 7 is a view illustrating a third embodiment
of a second digital-analog converter shown in FIG. 4.
[0016] FIG. 8 is a view illustrating an implementation
example of switches shown in FIG. 5.

DETAILED DESCRIPTION

[0017] Inthe following detailed description, certain em-
bodiments of the present invention are shown and de-
scribed, by way of illustration. As those skilled in the art
would recognize, the described embodiments may be
modified in various ways, all without departing from the
scope of the presentinvention as defined in the appended
claims. Accordingly, the drawings and description are to
be regarded as illustrative in nature, rather than restric-
tive.

[0018] Anorganiclightemitting display device includes
a data driver. The data driver includes a data signal gen-
eration part to convert the external data to the data sig-
nals. The data signal generation part includes digital-an-
alog converters (hereinafter also referred to as "DACs"),
located in each channel, to convert the data to the data
signals. Here, the DACs are classified into first (1) DACs
for generating voltages corresponding to the high level
bits of the data and second (2) DACs for generating volt-
ages corresponding to the low level bits of the data.

[0019] FIG. 1is a view illustrating a conventional sec-
ond (2) DAC.
[0020] Referring to FIG. 1, a conventional second (2)

DAC 2 is supplied with a first reference voltage ref1 and
a second reference voltage ref2 from a first (1) DAC. In
operation, the first (1) DAC is supplied with multiple ref-
erence voltages from an external source, and selects the
firstreference voltage ref1 and the second reference volt-
age ref2 among the multiple reference voltages corre-
sponding to the high level bits of the data and supplies
them to the second (2) DAC 2. That is, a 10th switch
SW10 and an 11th switch SW11 included in the first (1)
DAC are turned on corresponding to the high level bits
of the data. Hereinafter, for convenience of description
purposes, it will be assumed that a voltage level of the
first reference voltage ref1 is set to be lower than that of
the second reference voltage ref2.

[0021] The second (2) DAC 2 includes a plurality of
voltage division resistors R1, R2, R3, R4, R5, R6, and
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R7 for dividing the voltage value of the first reference
voltage ref1 and the second reference voltage ref2, and
switches SW1, SW2, SW3, SW4, SW4, SW5, SWE,
SW?7, and SW8 for supplying voltages divided by the volt-
age division resistors R1 to R7 to an output terminal OUT.
[0022] The second (2) DAC 2 also includes a resistor
R10 located between the eleventh switch SW11 and the
seventhresistor R7. The tenth resistor R10 compensates
the switch resistance of the tenth switch SW 10 and the
eleventh switch SW11 so that uniformly divided voltages
may be generated over the voltage division resistors R1
to R7. For this, the resistance value of the tenth resistor
R10 is summed to the resistance of the tenth switch
SWH10 (turn-on resistance) and the resistance of the elev-
enth switch SW11 (turn-on resistance) (hereinafter, also
referred to as "sum resistance"), and then is set to be
approximately equal to that of the seventh resistor R7.
[0023] The voltage divisionresistors R1toR7,installed
in series between the first reference voltage ref1 and the
second reference voltage ref2, divide the voltage value
of the first reference voltage ref1 and the second refer-
ence voltage ref2. For this, each of the voltage division
resistors R1 to R7 is set to have the same resistance. In
addition, FIG. 1 shows seven (7) voltage division resis-
tors R1 to R7 because it is assumed that there are three
(3) low level bits of the data.

[0024] The switches SW1 to SW8, installed in each
node of the voltage division resistors R1 to R7, supply
the voltage divided by the voltage division resistors R1
to R7 to the output terminal OUT.

[0025] The first switch SW1, installed between a first
node N1 and the output terminal OUT, supplies the sec-
ond reference voltage ref2 to the output terminal OUT.
The second switch SW2, installed between a second
node N2 and the output terminal OUT, supplies the volt-
age value of the second node N2 to the output terminal
OUT. The third switch SW3, installed between a third
node N3 and the output terminal OUT, supplies the volt-
age value of the third node N3 to the output terminal OUT.
The fourth switch SW4, installed between a fourth node
N4 and the output terminal OUT, supplies the voltage
value of the fourth node N4 to the output terminal OUT.
The fifth switch SW5, installed between a fifth node N5
and the output terminal OUT, supplies the voltage value
of the fifth node N5 to the output terminal OUT. The sixth
switch SW6, installed between a sixth node N6 and the
output terminal OUT, supplies the voltage value of the
sixth node N6 to the output terminal OUT. The seventh
switch SW7, installed between a seventh node N7 and
the output terminal OUT, supplies the voltage value of
the seventh node N7 to the output terminal OUT. The
eighth switch SW8, installed between an eighth node N8
and the output terminal OUT, supplies the first reference
voltage ref1 to the output terminal OUT.

[0026] Here, the low level bits of the data are used to
selectively decide when the switches SW1 to SW8 are
to be turned on. In other words, one or more of the switch-
es SW1 to SW8 may be turned on corresponding to one
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or more of the low level bits of the data to supplying a
voltage (or a predetermined voltage) to the output termi-
nal OUT. Also, the voltage supplied to the output terminal
OUT is supplied to pixels as data signals.

[0027] The aforementioned second (2) DAC 2 has a
problem in that it cannot supply data signals with correct
voltage value due to process variation of the switches in
the second (2) DAC 2, etc. More specifically, turn-on re-
sistances of the tenth switch SW 10 and the eleventh
switch SW11 may highly vary (or differ) depending on
process conditions. Accordingly, the sum resistance of
the turn-on resistance of the tenth switch SW10, the turn-
on resistance of the eleventh switch SW11, and the re-
sistance of the tenth resistor R10 may be different to each
resistance of the voltage division resistors R1 to R7. As
such, if the sum resistance were to be different from each
resistance of the voltage division resistors R1 to R7, it
would be difficult (or impossible) to supply the data sig-
nals with the correct voltage values to the pixels. That is,
in proper operation, the sum resistance should be set up
to be equal (or substantially equal) to each resistance of
the voltage division resistors R1 to R7 so that the voltage
values of the first reference voltage ref1 and second ref-
erence voltage ref2 may be divided uniformly. Further,
conventionally, the turn-on resistances of the tenth switch
SW10 and the eleventh switch SW11 may differ from the
originally designed values to such a degree that the sec-
ond (2) DAC 2 may have to be discarded from use, caus-
ing the manufacturing cost to be raised.

[0028] FIG. 2 is a view illustrating a light emitting dis-
play device according to an embodiment of the present
invention.

[0029] Referring to FIG. 2, the light emitting display
device includes a display region 230 including pixels 240
formed in crossing (or intersection) regions defined by
scan lines S 1 to Sn and data lines D 1 to Dm, a scan
driver 210 for driving the scan lines S 1 to Sn, a data
driver 220 for driving the data lines D 1 to Dm, and a
timing controller 250 for controlling the scan driver 210
and the data driver 220.

[0030] The scan driver 210 generates scan signals in
response to scan driving control signals SCS from the
timing controller 250, and supplies (or sequentially sup-
plies) the generated scan signals to the scan lines S1 to
Sn. In addition, the scan driver 210 generates light emit-
ting control signals in response to the scan driving control
signals SCS, and supplies (or sequentially supplies) the
generated light emitting control signals to light emitting
control lines E1 to En.

[0031] The data driver 220 generates data signals in
response to data driving control signals DCS from the
timing controller 250, and supplies (or sequentially sup-
plies) the generated data signals to the data lines D1 to
Dm. For this, the data driver 220 includes at least one
data driving circuit (or a plurality of data driving circuits)
222. The data driving circuit 222 converts data supplied
from an external source to data signals and supplies the
data signals to the data lines D1 to Dm. A construction
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of the data driving circuit 222 will be described in more
detail below.

[0032] The timing controller 250 generates the data
driving control signals DCS and the scan driving control
signals SCS corresponding to synchronization signals
supplied from an external source. The data driving control
signals DCS generated in the timing controller 250 are
supplied to the data driver 220, and the scan driving con-
trol signals SCS are supplied to the scan driver 210. In
addition, the timing controller 250 rearranges the data
supplied from the external source and then supplies the
data to the data driver 220.

[0033] The display region 230 is externally supplied
with a first power of a first power source ELVDD and a
second power of a second power source ELVSS. In more
detail, the first power of the first power source ELVDD
and the second power of the second power source
ELVSS supplied to the display region 230 are supplied
to the respective pixels 240. The pixels 240 supplied with
the first power of the first power source ELVDD and the
second power of the second power source ELVSS gen-
erate images corresponding to the data signals supplied
from the data driving circuit 222.

[0034] FIG. 3 is a detailed block diagram illustrating
the data driving circuit 222 shown in FIG. 2. For conven-
ience of description purposes, it is assumed in FIG. 3
that the data driving circuit 222 has i channels.

[0035] Referring to FIG. 3, the data driving circuit 222
includes a shift register part 223 for supplying (or sequen-
tially supplying) sampling signals, a sampling latch part
224 for storing (or sequentially storing) data in response
to the sampling signals, a holding latch part 225 for tem-
porarily storing (or holding) the data stored in the sam-
pling latch part 224 and for supplying the data stored in
the sampling latch part 224 to a level shifter 226 (also
included in the data driver 222) and for raising the voltage
level of the data, a data signal generation part 227 for
generating data signals corresponding to digital values
ofthe data, and a buffer 228 for supplying the data signals
to data lines D 1 to Di.

[0036] The shift register part 223 is supplied with a
source shift clock ssc and a source start pulse ssp from
the timing controller 250. The shift register part 223 sup-
plied with the source shift clock ssc and the source start
pulse ssp generates (or sequentially generates) i sam-
pling signals while shifting the source start pulse ssp cor-
responding to the source shift clock ssc. For this, the shift
register part 223 includes i shift register parts 2231 to
223i.

[0037] The sampling latch part 224 stores (or sequen-
tially stores) the data corresponding to the sampling sig-
nals supplied (or sequentially supplied) from the shift reg-
ister part 223. For this, the sampling latch part 224 in-
cludes i sampling latches 2241 to 224i to store i data.
Here, the size of each sampling latch 2241 to 224i is set
up to be capable of storing k bits of the data.
Hereinafter, for convenience of description purposes, it
is assumed that k is 6.
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[0038] The holding latch part 225 is inputted with and
stores the data from the sampling latch part 224 in re-
sponse to a source output enable (SOE) signal supplied
from the timing controller 250, and supplies the stored
data to the level shifter 226. For this, the holding latch
part 225 includes i holding latches 2251 to 225i. Each of
the holding latches 2251 to 225i includes k bits to allow
for sufficient storing of the data.

[0039] The level shifter 226 raises the voltage level of
the data supplied from the holding latch part 225 and
then supplies the raised voltage level of the data to the
data signal generation part 227. By contrast, if a device
were to supply the data with high voltage level from an
external source to the data driver 220, expensive high
voltage circuit parts corresponding to the high voltage
level would need to be used, thus causing the manufac-
turing cost to be raised. Therefore, by using the level
shifter 226, the data with low voltage level are supplied
from an exterior source to the data driver 220, which in
turn are stepped up to the high voltage level in the level
shifter 226. As such, low voltage circuit parts correspond-
ing to the low voltage level may be used (in place of the
expensive high voltage circuit parts). On the other hand,
embodiments of the present invention are not thereby
limited, and, in alternative embodiments of the present
invention, the level shifter 226 may be omitted. In such
an alternative embodiment, the holding latch part 225 is
directly connected to the data signal generation part 227.
[0040] The data signal generation part 227 generates
data signals corresponding to digital values (or gray level
values) of the data, and supplies the generated data sig-
nals to the buffer 228. In operation, the data signal gen-
eration part 227 is supplied with reference voltages refs
from a gamma voltage part 229 and generates the data
signals using the supplied reference voltages refs. A con-
struction of the data signal generation part 227 will be
described in more detail below.

[0041] The gamma voltage part 229 supplies the ref-
erence voltages refs to the data signal generation part
227. The gamma voltage part 229 may be installed inside
or outside the data driving circuit 222.

[0042] The buffer 228 supplies the data signals sup-
plied from the data signal generation part 227 to the data
lines D1 to Di.

[0043] FIG. 4 is aview illustrating a data signal gener-
ation part shown in FIG. 3.

[0044] Referring to FIG. 4, the data signal generation
part 227 according to an embodiment of the present in-
vention includes a first DAC 300 and a second DAC 302
installed in each channel.

[0045] Among reference voltages refs supplied from
the gamma voltage part 229 corresponding to the high
level bits of the data supplied from the level shifter 226
or the holding latch part 225, the first DAC 300 selects a
first reference voltage ref1 and a second reference volt-
age ref2. The first DAC 300 supplies the first reference
voltage ref1 and the second reference voltage ref2 to the
second DAC 302. In other words, the first DAC 300 ex-
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tracts two reference voltages among the multiple refer-
ence voltages refs corresponding to the digital values of
the top 3 bits, and supplies the two extracted reference
voltages to the second DAC 302 as the first and second
reference voltages ref1, ref2. Hereinafter, for conven-
ience of description purposes, it will be assumed that a
voltage level of the first reference voltage ref1 is set up
to be lower than that of the second reference voltage ref2.
[0046] ReferringalsotoFIG.2,ared pixel 240, a green
pixel 240, and a blue pixel 240 of the organic light emitting
display device respectively have different light emitting
efficiencies. That is, in the case where data signals with
the same voltage are supplied, brightness represented
in the red pixel 240, brightness represented in the green
pixel 240, and brightness represented in the blue pixel
240 are different from one another. To compensate for
these differences, the gamma voltage part 229 generates
reference voltages refs for the red pixel 240, reference
voltages for the green pixel 240, and reference voltages
for the blue pixel 240. For example, the gamma voltage
part 229 may generate 9 reference voltages refs for gen-
erating data signals to be supplied to the red pixel 240,
9 reference voltages refs for generating data signals to
be supplied to the green pixel 240, and 9 reference volt-
ages refs for generating data signals to be supplied to
the blue pixel 240 (i.e., the gamma voltage part 229 may
generate a total of 27 reference voltages refs).

[0047] The second DAC 302 divides the first and sec-
ond reference voltages ref1, ref2 into a plurality of volt-
ages. In addition, the second DAC 302 supplies an output
terminal OUT with any one of the first reference voltage
ref1, the second reference voltage ref2, and the divided
voltages as a data signal corresponding to the bottom 3
bits of the data.

[0048] The second DAC 302 compensates for the turn-
on resistance of switches included in the first DAC 300
by using a bias voltage. Here, a red bias voltage bias (R)
is supplied to the second DAC 302 for generating red
data signals to the red pixel 240, a green bias voltage
bias (G) is supplied to the second DAC 302 for generating
green data signals to the green pixel 240, and a blue bias
voltage bias (B) is supplied to the second DAC 302 for
generating blue data signals to the blue pixel 240. In op-
eration, the turn-on resistance of the switches included
in the first DAC 300 for the red pixel 240, the turn-on
resistance of the switches included in the first DAC 300
for the green pixel 240, and the turn-on resistance of the
switches included in the first DAC 300 for the blue pixel
240 are set up to be different from one another, and the
turn-on resistance of the switches included in the first
DAC 300 for the red pixel 240, the turn-on resistance of
the switches included in the first DAC 300 for the green
pixel 240, and the turn-on resistance of the switches in-
cluded in the first DAC 300 for the blue pixel 240 are to
be supplied with reference voltages with different voltage
values. Accordingly, embodiments of the present inven-
tion may compensate the turn-on resistances of the
switches by setting up the voltage values of the red bias

10

15

20

25

30

35

40

45

50

55

voltage bias (R), the green bias voltage bias (G), and the
blue bias voltage bias (B) differently.

[0049] FIG. 5isaview llustrating the second DAC 302
according to a first embodiment of the present invention.
[0050] FIG. 5 further shows a tenth switch SW10’ and
an eleventh switch SW11’ turned on to supply the second
DAC 302 with the first reference voltage ref1 and the
second reference voltage ref2. In operation, the first DAC
300 includes a plurality of switches that include the tenth
switch SW10’ and the eleventh switch SW11’. The tenth
switch SW10’ and the eleventh switch SW11’ are turned
on corresponding to the high level bits of the data. Here,
the plurality of switches included in the first DAC 300
have the same (or approximately the same) turn-on re-
sistance since they are formed under the same process
conditions.

[0051] Referring to FIG. 5, the second DAC 302 ac-
cording to the first embodiment of the present invention
includes a plurality of voltage division resistors R1a, R2a,
R3a, R4a, R5a, R6a, and R7a for dividing the first refer-
ence voltage ref1 and the second reference voltage ref2,
and a plurality of switches SW1a, SW2a, SW3a, SW4a,
SW5a, SW6a, SW7a, and SW8a for supplying the volt-
ages divided by the voltage division resistors R1a to R7a
to an output terminal OUT.

[0052] The voltage division resistors R1a to R7a, in-
stalled in series between the first reference voltage ref1
and the second reference voltage ref2, divide the voltage
value between the first reference voltage ref1 and the
second reference voltage ref2. For this, each of the volt-
age division resistors R1a to R7a is set up to have the
same resistance. Here, although 7 voltage division re-
sistors R1a to R7a are shown because it is assuming
that the low level bits of the data have 3 bits, embodiments
of the present invention are not limited thereto.

[0053] The switches SW1a to SW8a, installed in each
node of the voltage division resistors R1a to R7a, supply
the voltages divided by the voltage division resistors R1a
to R7a to the output terminal (out).

[0054] The first switch SW1a, installed between a first
node N1a and the output terminal OUT, supplies the sec-
ond reference voltage ref2 to the output terminal OUT.
The second switch SW2a, installed between a second
node N2a and the output terminal OUT, supplies the volt-
age value of the second node N2a to the output terminal
OUT. The third switch SW3a, installed between a third
node N3a and the output terminal OUT, supplies the volt-
age value of the third node N3a to the output terminal
OUT. The fourth switch SW4a, installed between a fourth
node N4a and the output terminal OUT, supplies the volt-
age value of the fourth node N4a to the output terminal
OUT. The fifth switch SW5a, installed between a fifth
node N5a and the output terminal OUT, supplies the volt-
age value of a fifth node N5a to the output terminal OUT.
The sixth switch SW6a, installed between a sixth node
N6a and the output terminal OUT, supplies the voltage
value of the sixth node N6a to the output terminal OUT.
The seventh switch SW7a, installed between a seventh
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node N7a and the output terminal OUT, supplies the volt-
age value of the seventh node N7a to the output terminal
OUT. The eighth switch SW8a, installed between an
eighth node N8a and the output terminal OUT, supplies
thefirst reference voltage ref1 to the output terminal OUT.
[0055] Here, the 3 low level bits decide whether the
switches SW1a to SW8a are turned on. In other words,
one or more of the switches SW1a to SW8a are turned
on corresponding to one or more of the 3 low level bits
of the data to supply one or more voltages (or one or
more predetermined voltages) to the output terminal
OUT. The one or more voltages supplied to the output
terminal OUT are supplied as the data signals via the
buffer 228 to the pixels 240.

[0056] In addition, the second DAC 302 includes a
transistor M1 located between the eleventh switch SW11’
and the voltage division resistors R1a to R7a. The tran-
sistor M 1 is turned on corresponding to the bias voltage
to supply the first reference voltage ref1 to the voltage
division resistors R1a to R7a. Here, the transistor M 1
compensates the turn-on resistances of the tenth and
eleventh switches SW10’, SW11’ so that the data signals
with the desired voltage values may be generated in the
second DAC 302. For this, the turn-on resistance of tran-
sistor M 1 is controlled so that the sum resistance of the
turn-on resistance of the tenth switch SW10’, the turn-on
resistance of the eleventh switch SW11’, and the turn-
on resistance of the transistor M1 may be set up to be
identical (or substantially identical) to resistance of any
one of the voltage division resistors R1ato R7a. The turn-
on resistance of the transistor M1 is controlled by the
bias voltage value.

[0057] For example, embodiments of the present in-
vention can set the turn-on resistance of the transistor M
1 higher by controlling the voltage level of the bias voltage
if the turn-on resistance of the tenth switch SW10’ and
the turn-on resistance of the eleventh switch SW11’ are
lower than the originally designed values. Further, em-
bodiments of the present invention can set the turn-on
resistance of the transistor M 1 lower by controlling the
voltage level of the bias voltage if the turn-on resistance
of the tenth switch SW10’ and the turn-on resistance of
the eleventh switch SW11’ are higher than the originally
designed values. That is, embodiments of the present
invention may compensate the turn-on resistances of the
tenth and eleventh switches SW10’, SW11’ using the
voltage level of the bias voltage supplied to the transistor
M1, and thus generate data signals with desired values.
As such, embodiments of the present invention provides
a simple and reliable apparatus to compensate the turn-
on resistances of the tenth and eleventh switches SW10’,
SW11’, and thus secure the reliability of the second DAC
302 and at the same time reduce the manufacturing cost
of the second DAC 302.

[0058] In addition, the bias voltage is divided into a red
bias voltage bias (R), a green bias voltage bias (G), and
a blue bias voltage (B) as shown in FIG. 4. The red bias
voltage bias (R) is supplied to the transistor M1 included
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in the second DAC 302 for generating the red data sig-
nals, the green bias voltage bias (G) is supplied to the
transistor M1 included in the second DAC 302 for gen-
erating the green data signals, and the blue bias voltage
bias (B) is supplied to the transistor M1 included in the
second DAC 302 for generating the blue data signals.
[0059] Further it should be understood to those skilled
in the art that although FIG. 5 shows a PMOS type tran-
sistor as the transistor M1, embodiments of the present
invention are not limited thereto. For example, embodi-
ments of the present invention may install NMOS type
transistor as a transistor M1’ (in place of the transistor
M1 of FIG. 5) as shown in FIG. 6. Thatis, FIG. 6 is a view
illustrating a second DAC 302b according to a second
embodiment of the present invention.

[0060] In addition, the second DAC 302b according to
the second embodiment of the presentinvention includes
a plurality of voltage division resistors R1b, R2b, R3b,
R4b, R5b, R6b, and R7b for dividing the first reference
voltage ref1 and the second reference voltage ref2, and
a plurality of switches SW1b, SW2b, SW3b, SW4b,
SW5b, SW6b, SW7b, and SW8b for supplying the volt-
ages divided by the voltage division resistors R1b to R7b
to an output terminal OUT.

[0061] The first switch SW1b, installed between a first
node N1b and the output terminal OUT, supplies the sec-
ond reference voltage ref2 to the output terminal OUT.
The second switch SW2b, installed between a second
node N2b and the output terminal OUT, supplies the volt-
age value of the second node N2b to the output terminal
OUT. The third switch SW3b, installed between a third
node N3b and the output terminal OUT, supplies the volt-
age value of the third node N3b to the output terminal
OUT. The fourth switch SW4b, installed between a fourth
node N4b and the output terminal OUT, supplies the volt-
age value of the fourth node N4b to the output terminal
OUT. The fifth switch SW5b, installed between a fifth
node N5b and the output terminal OUT, supplies the volt-
age value of a fifth node N5b to the output terminal OUT.
The sixth switch SW6Db, installed between a sixth node
N6b and the output terminal OUT, supplies the voltage
value of the sixth node N6b to the output terminal OUT.
The seventh switch SW7b, installed between a seventh
node N7b and the output terminal OUT, supplies the volt-
age value of the seventh node N7b to the output terminal
OUT. The eighth switch SW8b, installed between an
eighth node N8b and the output terminal OUT, supplies
thefirstreference voltage ref1 to the output terminal OUT.
[0062] FIG.7 is aview illustrating a second DAC 302c
according to a third embodiment of the present invention.
The second DAC 302c according to the third embodiment
of the present invention includes a plurality of voltage
divisionresistors R1c, R2¢, R3¢, R4c, R5¢, R6¢,and R7¢c
for dividing the first reference voltage ref1 and the second
reference voltage ref2, and a plurality of switches SW1c,
SW2c, SW3c, SW4c, SW5c, SW6c, SW7c, and SW8c
for supplying the voltages divided by the voltage division
resistors R1c to R7c to an output terminal OUT.
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[0063] The first switch SW1c, installed between a first
node N1c and the output terminal OUT, supplies the sec-
ond reference voltage ref2 to the output terminal OUT.
The second switch SW2c, installed between a second
node N2c and the output terminal OUT, supplies the volt-
age value of the second node N2c to the output terminal
OUT. The third switch SW3c, installed between a third
node N3c and the output terminal OUT, supplies the volt-
age value of the third node N3c to the output terminal
OUT. The fourth switch SW4c, installed between a fourth
node N4c and the output terminal OUT, supplies the volt-
age value of the fourth node N4c to the output terminal
OUT. The fifth switch SW5c, installed between a fifth
node N5c and the output terminal OUT, supplies the volt-
age value of a fifth node N5c to the output terminal OUT.
The sixth switch SW6c, installed between a sixth node
N6c and the output terminal OUT, supplies the voltage
value of the sixth node N6c¢ to the output terminal OUT.
The seventh switch SW7c, installed between a seventh
node N7c and the output terminal OUT, supplies the volt-
age value of the seventh node N7c¢ to the output terminal
OUT. The eighth switch SW8c, installed between an
eighth node N8c and the output terminal OUT, supplies
thefirstreference voltage ref1 to the output terminal OUT.
In describing FIG. 7, a detailed description of the parts
having substantially the same constructions as the parts
of FIG. 5 will not be provided again.

[0064] Referring to FIG. 7, a transistor M1" of the sec-
ond DAC 302c according to the third embodiment of the
present invention is installed between the first resistor
R1c and a tenth switch SW10'. The transistor M1" com-
pensates for the turn-on resistances of the tenth and elev-
enth switches SW10’, SW11’ while the turn-on resistance
of the transistor M1" is controlled corresponding to a bias
voltage applied to the transistor M1".

[0065] FIG. 8 is a view illustrating an implementation
example of switches shown in FIG. 5.

[0066] Referring to FIG. 8, the switches SW1a to
SW7a, SW10’, and SW11’ are connected to one another
in a transmission gate form. In other words, each of the
switches SW1a to SW7b, SW10’, and SW11’ is con-
structed by a pair of NMOS and PMOS transistors, which
is turned on/off corresponding to the digital values of the
data.

[0067] As mentioned above, a data driver and an or-
ganic light emitting display device using the same and a
driving method thereof according to embodiments of the
present invention may compensate for turn-on resistanc-
es of switches included in a first DAC while adding a
transistor to a second DAC and adjusting the voltage
level of a bias voltage supplied to the added transistor.
Therefore, although the turn-onresistances of the switch-
es may differ from the originally designed values due to
process variation and the like, embodiments of the
present invention may still compensate for the turn-on
resistances of the switches using the bias voltage level,
and thus generate data signals with desired voltage val-
ues. In addition, embodiments of the present invention
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may improve quality/reliability of the second DAC (or the
quality/reliability of the manufacturing throughput) and
thus reduce the manufacturing cost, since it can com-
pensate for the turn-on resistances of the switches using
the bias voltage level supplied to the transistor.

[0068] While the invention has been described in con-
nection with certain embodiments, it is to be understood
by those skilled in the art that the invention is not limited
to the disclosed embodiments, but, on the contrary, is
intended to cover various modifications included within
the scope of the appended claims and equivalents there-
of.

Claims
1. A data driver comprising:

a first digital-analog converter including a plu-
rality of first switches, the first digital-analog con-
verter being adapted to select two reference
voltages from among a plurality of reference
voltages by turning on two of the first switches
corresponding to high level bits of data; and

a second digital-analog converter for dividing
the two reference voltages into a plurality of volt-
ages and for supplying any one of the two ref-
erence voltages and the divided voltages corre-
sponding to low level bits of the data as a data
signal to an output terminal,

wherein the second digital-analog converter in-
cludes a transistor arranged to be turned on by a
bias voltage so as to compensate for a turn-on re-
sistance of the two of the first switches.

2. A datadriver according to claim 1, wherein the sec-
ond digital-analog converter includes:

a plurality of voltage division resistors adapted
to divide the two reference voltages, and

a plurality of second switches adapted to turn
on corresponding to the low level bits of the data.

3. A data driver according to claim 2, wherein the plu-
rality of voltage division resistors are located be-
tween the two of the first switches; and
the plurality of second switches are located between
a plurality of nodes of the voltage divison resistors
and the output terminal.

4. Adatadriveraccording to claim 2 or 3, wherein each
resistance of the voltage division resistors is set up
to be subtantially identical.

5. A data driver according to any one of claims 2 to 4,
wherein the transistor is installed between either one
ofthe two of the first switches and the voltage division
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resistors.

A data driver according to claim 5, wherein a voltage
level of the bias voltage is set such that a resistance
of any one of the voltage division resistors is sub-
stantially identical to a turn-on resistance of the tran-
sistor summed with the turn-on resistance of the two
of the first switches.

A data driver according to any one of claims 1 to 5,
wherein the data signal comprises a red data signal
to be supplied to a red pixel, a green data signal to
be supplied to a green pixel, and a blue data signal
to be supplied to a blue pixel.

A data driver according to in claim 7, wherein the
transistor included in the second digital-analog con-
verter for supplying the red data signal is supplied
with a red bias voltage, the transistor included in the
second digital-analog converter for supplying the
green data signal is supplied with a green bias volt-
age, and the transistor included in the second digital-
analog converter for supplying the blue data signal
is supplied with a blue bias voltage.

A data driver according to claim 8, wherein the volt-
age values of the red, green, and blue bias voltages
are set up to be different from one another.

A data driver according to any one of claims 1 to 9,
wherein the transistor is a PMOS type or an NMOS

type.

A data driver according to any one of claims 2 to 10,
wherein each of the two of the first switches and each
of the second switches are configured by connecting
a PMOS type transistor and/or a NMOS type tran-
sistor in a transmission gate form.

A data driver according to any one of claims 1 to 11,
further comprising:

a shift register part for supplying a sampling sig-
nal;

a sampling latch part for storing the data in re-
sponse to the sampling signal;

a holding latch part for storing the data stored in
the sampling latch part; and

a data signal generation part for receiving the
data from the holding latch part and for gener-
ating the data signal,

wherein each channel of the data signal generation
part includes the first digital-analog converter and
the second digital-analog converter.

A data driver according to claim 12, further compris-
ing:
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a level shifter located between the holding latch
partand the data signal generation part, the level
shifter being adapted to raise a voltage level of
the data, and

a buffer for receiving the data signal from the
data signal generation part.

14. An organic light emitting display device comprising:

a display region including a plurality of pixels
connected to a plurality of scan lines and a plu-
rality of data lines;

a scan driver for driving the scan lines; and

a data driver for driving the data lines,

wherein the data driver is according to any one of
claims 1 to 13.

15. A driving method of an organic light emitting display

device, the method comprising:

supplying a plurality of reference voltages to a
first digital-analog converter;

selecting two reference voltages from among
the plurality of reference voltages by turning on
two of a plurality of first switches included in the
first digital-analog converter corresponding to
high level bits of data,

compensating for a turn-on resistance of the two
of the first switches using a bias voltage level of
a transistor included in a second digital-analog
converter,

dividing the two reference voltages using a plu-
rality of voltage division resistors included in the
second digital-analog converter, and

supplying any one of the two reference voltages
and the divided voltages as a data signal to an
output terminal of the second digital-analog con-
verter.

16. A driving method of an organic light emitting display

device according to claim 15, wherein in the dividing
of the two reference voltages, the voltage level of
the bias voltage is set such that a resistance of any
one of the voltage division resistors is substantially
identical to a turn-on resistance of the transistor
summed with the turn-on resistance of the two of the
first switches.
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