US 20090167650A1

12) Patent Application Publication (o) Pub. No.: US 2009/0167650 A1

a9y United States

Seo et al. (43) Pub. Date: Jul. 2, 2009
(54) ELECTRO-LUMINESCENCE DISPLAY Feb. 4, 2004 (KR) oo P2004-07248
Feb. 4, 2004 (KR) oo P2004-07249

(76) Inventors: Jung Min Seo, Dacgu (KR); Hyun
Joung Kim, Daegu (KR); Won
Kyu Ha, Gyeongsangbuk-do (KR);
Hak Su Kim, Seoul (KR); Guen
Bae Park, Gyeongsangnam-do
(KR); Eun Myung Park, Daegu
(KR); Kee Mog Shin, Daegu (KR)

Correspondence Address:

BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA 22040-0747 (US)

(21) Appl. No.: 12/398,809
(22) Filed: Mar. 5,2009

Related U.S. Application Data

(62) Division of application No. 11/049.058, filed on Feb.
3, 2005, now Pat. No. 7,511,688.

(30) Foreign Application Priority Data

P2004-07244
P2004-07247

Feb.4,2004 (KR)
Feb.4,2004 (KR)

Publication Classification

(51) Int.CL
G09G 3/30 (2006.01)

(52) US.Cl coooooooooeeoeoeeeoeeeeee e 345/80

(57) ABSTRACT

An electro-luminescence display device including red, green
and blue reference gamma generators each having three digi-
tal analog converters or more in order to generate a reference
gamma voltage of low gray level and a reference gamma
voltage of high gray level, and at least one integrated circuit to
generate a data signal in use of the reference gamma voltage
of low gray level and the reference gamma voltage of high
gray level. Each reference gamma generator includes a first
digital analog converter to divide a voltage supplied to itself
in order to generate i numbers of voltage levels, a second
digital analog converter to divide a voltage supplied to itself
in order to generate j numbers of voltage levels, and a third
digital analog converter to receive two voltage levels from the
second digital analog converter and to divides the two
received voltage levels into j numbers of voltage levels.
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ELECTRO-LUMINESCENCE DISPLAY

[0001] This application is a divisional of co-pending U.S.
application Ser. No. 11/049,058, filed on Feb. 3, 2005, which
claims the benefit of the Korean Patent Application Nos.
P2004-07244, P2004-07247, P2004-07248, and P2004-
07249 filed on Feb. 4, 2004. All of these applications are
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an electro-lumines-
cence display, and more particularly to an electro-lumines-
cence display that is adaptive for reducing its manufacturing
cost as well as reducing its process time.

[0004] 2. Description of the Related Art

[0005] Recently, there have been highlighted various flat
panel display devices reduced in weight and bulk that is
capable of eliminating disadvantages of a cathode ray tube
(CRT). Such flat panel display devices include a liquid crystal
display (LCD), a field emission display (FED), a plasma
display panel (PDP) and an electro-luminescence (EL) dis-
play, etc.

[0006] The EL display in such display devices is a self-
luminous device capable of light-emitting a phosphorous
material by a re-combination of electrons with holes. The EL
display device is generally classified into an inorganic EL
device using the phosphorous material as an inorganic com-
pound and an organic using it as an organic compound. Such
an EL display device has an advantage the its response speed
is as fast as the cathode ray tube CRT when compared with a
passive luminous device that requires a separate light source
like that liquid crystal display. The EL display device also has
many advantages of a low voltage driving, a self-lumines-
cence, a thin-thickness, a wide viewing angle, a fast response
speed and a high contrast, etc. such that it can be highlighted
into a post-generation display device.

[0007] FIG. 1 is a sectional diagram illustrating a general
organic EL structure for explanation of light emission prin-
ciple of an EL display device. The organic EL includes an
electron injection layer 4, an electron carrier layer 6, a light-
emitting layer 8, a hole carrier layer 10, a hole injection layer
12 between a cathode 2 and an anode 14.

[0008] When a voltage is applied between the anode 14 of
atransparent electrode and the cathode 2 of a metal electrode,
an electron generated from the cathode 2 moves to the light-
emitting layer 8 through the electron injection layer 4 and the
electron carrier layer 6. Also, a hole generated from the anode
14 moves to the light-emitting layer 8 through the hole injec-
tion layer 12 and the hole carrier layer 10. Accordingly, the
electrons are collided with the holes atthe light-emitting layer
8, wherein the electrons and the holes are supplied from the
electron carrier layer 6 and the hole carrier layer 10, and the
electrons and the holes are recombined to generate light. The
generated light is emitted through the anode 14 to display a
picture. The light-emission brightness of the EL organic
device is not proportional to the voltage flowing in both ends
ofthe device, but it is proportional to a supply current, thus the
anode 14 is usually connected to a static current source.

[0009] FIG. 2A is a diagram illustrating a general EL dis-
play device.
[0010] Referring to FIG. 2A, an EL display device includes

an EL display panel 20 having EL cells 28 arranged at each
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intersection of scan electrode lines SL and data electrode
lines DL, ascan driver 22 to drive the scan electrode lines SL,
a data driver 24 to drive the data electrode lines DL, and a
gamma voltage supplier 26 to supply reference gamma volt-
ages to the data driver 24.

[0011] Eachofthe EL cells 28 is selected when a scan pulse
is applied to the scan electrode line SL, which is a cathode, to
generate a light corresponding to a pixel signal, i.e., data
signal or current signal, supplied to the data electrode line DL,
which is an anode. Each of the EL cells 28 operates substan-
tially in the same manner as a diode connected between the
data electrode line DL and the scan electrode line SL to be
equivalent. Accordingly, each of the EL cells 28 supplies a
negative scan pulse to the scan electrode line SL, and at the
same time applies a positive current according to a data signal
to the data electrode line DL, thereby emitting light when a
forward voltage is applied. Differently from this, the EL cells
28 included in the unselected scan line do not emit light due
to a reverse bias voltage.

[0012] The scan driver 22 sequentially supplies the nega-
tive scan pulse to a plurality of scan electrode lines SL.
[0013] The data driver 24 includes more than one data
integrated circuit 30. As the EL display panel 20 becomes
bigger, the number of data integrated circuits 30, which form
the data driver 24, is larger. On the other hand, the data driver
24 might be composed of one data integrated circuit 30 as in
FIG. 2B when the EL display panel 20 is made in a small
panel like the display panel of a mobile phone.

[0014] Inthis way, the conventional EL display device sup-
plies the current signal, which is proportional to an input data,
to each of the EL cells 28 to make the EL cells 28 emit light,
thereby displaying a picture. EL cells 28 is composed of an R
cell having a red (hereinafter, “R”) phosphorus, a G cell
having a green (hereinafter, “G”) phosphorus, and a B cell
having ablue (hereinafter, “B”) phosphorus, for materializing
color.

[0015] Each of R, G, B phosphorus’s has different effi-
ciency from each other. In other words, the brightness level of
R, G, B cells are different from each other in case that data
signals of same level to R, G, B cells. Accordingly, the gamma
voltages are set differently from each other by R, G, B in
comparison with the same brightness in order to meet white
balance. The gamma voltage supplier 26 generates a different
reference gamma voltage by R, G, B.

[0016] FIG. 3 is a circuit diagram illustrating in detail a
gamma voltage supplier 26 shown in FIGS. 2A and 2B.
[0017] Referring to FIG. 3, the prior art gamma voltage
supplier 26 includes an R gamma voltage supplier 32, a G
gamma voltage supplier 34, a B gamma voltage supplier 36
for supplying each of the different reference gamma voltages
by R, G, B.

[0018] TheR gammavoltage supplier 32 includes a divided
voltage resistors r_R1, r R2, r R3 connected in series
between a supply voltage source VDD and a ground voltage
source GND. A divided voltage generated at nodes nl, n2
between the divided voltage resistors r_R1, r R2, r R3 is
supplied to the data driver 24 as a reference gamma voltage.
The voltage of the first node nl is used as an R reference
gamma voltage VH_R oflow gray level, and the voltage of the
second node n2 is used as an R reference gamma voltage
VL_R of high gray level.

[0019] TheG gamma voltage supplier 34 includes a divided
voltage resistors r_G1, r_G2, r_G3 connected in series
between a supply voltage source VDD and a ground voltage
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source GND. A divided voltage generated at nodes n3, nd
between the divided voltage resistors r_G1, r G2, r_G3 is
supplied to the data driver 24 as a reference gamma voltage.
The voltage of the third noden 3 is used as a G reference
gamma voltage VH_G of low gray level, and the voltage of
the fourth node n4 is used as a G reference gamma voltage
VL_G of high gray level.

[0020] TheB gammavoltage supplier 36 includes a divided
voltage resistors r_Bl, r B2, r B3 connected in series
between a supply voltage source VDD and a ground voltage
source GND. A divided voltage generated at nodes nS, né
between the divided voltage resistors r_B1, r_B2, r_B3 is
supplied to the data driver 24 as a reference gamma voltage.
The voltage of the fifth noden 5 is used as a G reference
gamma voltage VH_B of low gray level, and the voltage of the
sixth node né is used as a G reference gamma voltage VL._B
of high gray level.

[0021] Inother words, the prior art gamma voltage supplier
differently supplies the reference gamma voltage, which cor-
responds to each of the R cell, the G cell and the B cell, to the
data driver 24. On the other hand, the gamma voltage supplier
includes a plurality of the R gamma voltage supplier 32, the G
gamma voltage supplier 34, and the B gamma voltage sup-
plier 36, as in FIG. 3, so that a light of different brightness
could be generated in correspondence to an external environ-
ment. For example, the gamma voltage supplier 26 can
includes three each ofthe R gamma voltage supplier 32, the G
gamma voltage supplier 34, and the B gamma voltage sup-
plier 36 so that three modes of reference gamma voltage could
be supplied in correspondence to night, day and the external
environment. In this case, the number of total resistors
included in the gamma voltage supplier 26 has to increase to
27.

[0022] The data integrated circuit 30 divides voltage as
much as the gray levels, which are capable of expressing the
reference gamma voltage supplied from the gamma voltage
supplier 26, to generate an analog data which corresponds to
each gray level. For this, the data integrated circuit 30
includes a shift register 40, a first latch array 42, a second latch
array 44, a digital analog converter (hereinafter, referred to as
“DAC”), and an output array 48.

[0023] The shift register 40 generates a sampling signal to
sample data while shifting a start pulse in accordance with a
shift clock.

[0024] The first latch array 42 includes a first R latch part
42aq, a first G latch part 425 and a first B latch part 42C. The
first R latch part 424 samples an R data in accordance with the
sampling signal supplied from the shift register 40 and tem-
porarily stores the R data. The first G latch part 425 samples
aG datain accordance with the sampling signal supplied from
the shift register 40 and temporarily stores the G data. The
first B latch part 42C samples a B data in accordance with the
sampling signal supplied from the shift register 40 and tem-
porarily stores the B data.

[0025] The secondlatch array 44 supplies the data from the
first latch array 42 to the DAC 46 in response to an output
enable signal. For this, the second latch array 44 includes a
second R latch part 44a, a second G latch part 44 and a
second B latch part 44C. The second R latch part 44a supplies
the data from the first R latch part 42a to the DAC 46 in
response to the output enable signal. The second G latch part
44b supplies the data from the first G latch part 425 to the
DAC 46 in response to the output enable signal. The second B
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latch part 4d¢ supplies the data from the first B latch part 42¢
to the DAC 46 in response to the output enable signal.
[0026] The DAC 46 converts the data from the second latch
array 44 into the analog data and outputs the converted data to
the output array 48 in use of the reference gamma voltage
VH_R, VL_R, VH_G, VL._G, VH_B, VL_B. For this, the
DAC 46 includes an R DAC 464, a G DAC 46/ and a B DAC
46c.

[0027] The R DAC 46a receives the R reference gamma
voltage VH_R of low gray level and the R reference gamma
voltage VL_R of high gray level from the gamma voltage
supplier 26. And the R DAC 46a generates a plurality of
gamma voltages in use of the R reference gamma voltage
VH_R of low gray level and the R reference gamma voltage
VL_R of high gray level. For exaniple, the R DAC 46a gen-
erates sixty four analog gamma voltages assuming that there
is a six bit input data. And the R DAC 46a selects the analog
gamma voltage corresponding to the digital data from the
second R latch part 44a as the analog data which is to be
supplied to the data line DL.

[0028] The G DAC 465 receives the G reference gamma
voltage VH_G of low gray level and the G reference gamma
voltage VL_G of high gray level from the gamma voltage
supplier 26. And the G DAC 465 generates a plurality of
gamma voltages in use of the G reference gamma voltage
VH_G of low gray level and the G reference gamma voltage
VL_G of high gray level. For example, the G DAC 465
generates sixty four analog gamma voltages assuming that
there is a six bit input data. And the G DAC 465 selects the
analog gamma voltage corresponding to the digital data from
the second G latch part 445 as the analog data which is to be
supplied to the data line DL..

[0029] The B DAC 46¢ receives the B reference gamma
voltage VH_B of low gray level and the B reference gamma
voltage VL._B of high gray level from the gamma voltage
supplier 26. And the B DAC 46C generates a plurality of
gamma voltages in use of the B reference gamma voltage
VH_B of low gray level and the B reference gamma voltage
VL_B of high gray level. For example, the B DAC 46¢ gen-
erates sixty four analog gamma voltages assuming that there
is a six bit input data. And the B DAC 46¢ selects the analog
gamma voltage corresponding to the digital data from the
second B latch part 44¢ as the analog data which is to be
supplied to the data line DL..

[0030] The output array 48 supplies the analog data sup-
plied from the DAC 46 to the data electrode lines DL. For this,
the output array 48 includes a first output part 48a, a second
output part 485, a third output part 48¢. A first output part 48a
supplies the analog data from the R DAC 46a to the data
electrode lines DL which is for supplying data to the R cells.
The second output part 485 supplies the analog data from the
G DAC 46b to the data electrode lines DL which is for
supplying data to the G cells. The third output part 48¢ sup-
plies the analog data from the B DAC 46¢ to the data electrode
lines DL which is for supplying data to the B cells.

[0031] As aresult, the gamma voltage supplier 26 supplies
the reference gamma voltages, which corresponds to the R
cell, the G cell and the B cell and are different from each other,
to the data driver 24, and the data driver 24 generates the data
signal, which is to be supplied to the R cell, the G cell and the
B cell in use of the different reference gamma voltage.
[0032] And yet, the related art EL, display device might
have the brightness deviation generated between the EL dis-
play panels 20 by the deviation of manufacturing process. In
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other words, the brightness might be different in the same data
in accordance with the EL. display panel 20. In order to reduce
such a brightness deviation, in the prior art, the resistance
value of the resistors included in the gamma voltage supplier
26 is controlled to reduce the brightness deviation between
the EL display panels 20. However, if the brightness deviation
is compensated with the resistance value of the resistors, its
process time is lengthened due to the adjustment time
required for optimization of the resistance value or the
replacement time of the resist, thus it is impossible to com-
pensate the exact brightness deviation only by the adjustment
of the resistance value.

[0033] The data integrated circuit 30 is mounted on a chip
on film COF 50 as in FIG. 5, the resistors of the gamma
voltage supplier 26 are mounted on a flexible printed circuit
FPC 52 due to many resistors, which is difficult to be mounted
on the COF 50. Because of many resistors of the gamma
voltage supplier 26 like this, it is difficult to secure a margin
in designing the FPC. Terminals of one side of the FPC 52 are
connected to the COF 50 and terminals of the other side are
connected to a printed circuit board PCB (not shown). Due to
such FPC 52 and COF 50, there is a problem that the prior art
EL display device has high manufacturing cost due to the FPC
52, and time is required for aligning the FPC 52 with the COF
50.

SUMMARY OF THE INVENTION

[0034] Accordingly, it is an object of the present invention
to provide an electro-luminescence display that is adaptive
for reducing its manufacturing cost as well as reducing its
process time.

[0035] In order to achieve these and other objects of the
invention, an electro-luminescence display device according
to an aspect of the present invention includes a gamma gen-
erator to output a reference gamma voltage corresponding to
a control data supplied from the outside; and at least one data
integrated circuit to receive a data from the outside and to
generate a data signal corresponding to the bit number of the
data in use of the reference gamma voltage.

[0036] The gamma generator may include: a red gamma
part to generate a red reference gamma voltage so that the data
signal to be supplied to a red cell can be generated; a green
gamma part to generate a green reference gamma voltage so
that the data signal to be supplied to a green cell can be
generated; and a blue gamma part to generate a blue reference
gamma voltage so that the data signal to be supplied to a blue
cell can be generated.

[0037] Each of the red gamma part, the green gamma part
and the blue gamma part may include: a first resist part and a
second resist part to divide the voltage of a supply voltage
source; a first analog digital converter to divide the divided
voltage supplied from the first resist part into a plurality of
voltage levels; a second analog digital converter to divide the
divided voltage supplied from the second resist part into a
plurality of voltage levels; and a register to supply a first
control data so that any one voltage can be outputted in the
first analog digital converter, as well as to supply a second
control data to that any one voltage can be outputted in the
second analog digital converter.

[0038] Each of the first and second resist parts may include
three resistors so that the voltage of the supply voltage source
can be divided into two voltage values.
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[0039] Bit values of the first and second control data may be
set to enable the electro-luminescence display device to dis-
play uniform brightness.

[0040] The gamma generator and the data integrated cir-
cuits may be mounted on a chip-on-film COF.

[0041] The red reference gamma voltage, the green refer-
ence gamma voltage, the red reference gamma voltage may
be set for a white balance to be balanced in red, green and blue
cells.

[0042] The gamma generator may be integrated in the
inside of the data integrated circuit.

[0043] An electro-luminescence display device according
to another aspect of the present invention includes a gamma
generation voltage supplier to generate a plurality of gamma
generation voltages; a reference gamma generator to generate
a plurality of reference gamma voltages in use of the gamma
generation voltages; and at least one data integrated circuit to
divide the reference gamma voltage into a plurality of voltage
levels and to generate a data signal by selecting any one
voltage level among the voltage levels in correspondence to a
data from the outside.

[0044] The gamma generation voltage supplier may
include: a red gamma generation voltage part to generate ared
gamma generation voltage of high gray level and a red gamma
generation voltage of low gray level; a green gamma genera-
tion voltage part to generate a green gamma generation volt-
age of high gray level and a green gamma generation voltage
of low gray level; and a blue gamma generation voltage part
to generate a blue gamma generation voltage of high gray
level and a blue gamma generation voltage of low gray level.
[0045] Each of the red, green and blue gamma generation
voltage parts may include: a first divided voltage resistor and
a second divided voltage resistor installed between a supply
voltage source and a ground voltage source in order to gen-
erate the gamma generation voltage of high gray level; and a
third divided voltage resistor and a fourth divided voltage
resistor installed between the supply voltage source and the
ground voltage source in order to generate the gamma gen-
eration voltage of low gray level.

[0046] The reference gamma generator may include: ared
reference gamma generator to generate a red reference
gamma voltage of high gray level and a red reference gamma
voltage of low gray level in use of the red gamma generation
voltage of high gray level and the red gamma generation
voltage of low gray level; a green reference gamma generator
to generate a green reference gamma voltage of high gray
level and a green reference gamma voltage of low gray level
in use of the green gamma generation voltage of high gray
level and the green gamma generation voltage of low gray
level; and a blue reference gamma generator to generate a
blue reference gamma voltage of high gray level and a blue
reference gamma voltage of low gray level in use of the blue
gamma generation voltage of high gray level and the blue
gamma generation voltage of low gray level.

[0047] Each of the red, green and blue reference gamma
generator may include: a first analog digital converter to
receive a first reference voltage that has a higher voltage value
than the gamma generation voltage of low gray level and the
gamma generation voltage of low gray level, and to divide the
received voltage into a plurality of first voltage levels; a
second analog digital converter to receive a second reference
voltage that has a lower voltage value than the gamma gen-
eration voltage of high gray level and the first reference volt-
age, and to divide the received voltage into a plurality of



US 2009/0167650 A1l

second voltage levels; and a register to supply a first control
data so that any one voltage among the first voltage levels can
be outputted in the first analog digital converter, as well as to
supply a second control data to that any one voltage among
the second voltage levels can be outputted in the second
analog digital converter.

[0048] The number of the second voltage levels voltage-
divided at the second analog digital converter may be set to be
higher than the number of the first voltage levels voltage-
divided at the first analog digital converter.

[0049] The first and second control data may be set to
enable the electro-luminescence display devices to display
uniform brightness.

[0050] The gamma generation voltage supplier may
include: a red gamma generation voltage part to generate ared
first reference voltage, a red gamma generation voltage of low
gray level that has a lower voltage value than the red first
reference voltage, a red second reference voltage that has a
lower voltage value than the red first reference voltage, and a
red gamma generation voltage of high gray level that has a
lower voltage value than the red second reference voltage; a
green gamma generation voltage part to generate a green first
reference voltage, a green gamma generation voltage of low
gray level that has a lower voltage value than the green first
reference voltage, a green second reference voltage that has a
lower voltage value than the green first reference voltage, and
a green gamma generation voltage of high gray level that has
alower voltage value than the green second reference voltage;
and a blue gamma generation voltage part to generate a blue
first reference voltage, a blue gamma generation voltage of
low gray level that has a lower voltage value than the blue first
reference voltage, a blue second reference voltage that has a
lower voltage value than the blue first reference voltage, and
ablue gamma generation voltage of high gray level that has a
lower voltage value than the blue second reference voltage.
[0051] Each of the red, green and blue gamma generation
voltage parts may include: three first divided voltage resistors
installed between a supply voltage source and a ground volt-
age source in order to generate the first reference voltage and
the gamma generation voltage of low gray level; and three
second divided voltage resistors installed between the supply
voltage source and the ground voltage source in order to
generate the second reference voltage and the gamma gen-
eration voltage of high gray level.

[0052] The reference gamma generator may include: a red
reference gamma generator to generate a red reference
gamma voltage of high gray level and a red reference gamma
voltage of low gray level in use of the red first reference
voltage, the red gamma generation voltage of low gray level,
the red second reference voltage and the red gamma genera-
tion voltage of high gray level; a green reference gamma
generator to generate a green reference gamma voltage of
high gray level and a green reference gamma voltage of low
gray level in use of the green first reference voltage, the green
gamma generation voltage of low gray level, the green second
reference voltage and the green gamma generation voltage of
high gray level; and a blue reference gamma generator to
generate a blue reference gamma voltage of high gray level
and a blue reference gamma voltage of low gray level in use
of the blue first reference voltage, the blue gamma generation
voltage of low gray level, the blue second reference voltage
and the blue gamma generation voltage of high gray level.
[0053] Each of the red, green and blue reference gamma
generators may include: a first analog digital converter to
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divide the first reference voltage and the gamma generation
voltage of low gray level into a plurality of first voltage levels;
a second analog digital converter to divide the second refer-
ence voltage and the gamma generation voltage of high gray
level into a plurality of second voltage levels; and a register to
supply a first control data so that any one voltage among the
first voltage levels can be outputted in the first analog digital
converter, as well as to supply a second control data to that any
one voltage among the second voltage levels can be outputted
in the second analog digital converter.

[0054] The number of the second voltage levels voltage-
divided at the second analog digital converter may beset to be
higher than the number of the first voltage levels voltage-
divided at the first analog digital converter.

[0055] The first and second control data may be set to
enable the electro-luminescence display devices to display
uniform brightness.

[0056] The reference gamma generator is integrated in the
inside of the data integrated circuit.

[0057] An electro-luminescence display device according
to still another aspect of the present invention may include: a
red reference gamma generator, a green reference gamma
generator and a blue reference gamma generator each having
three digital analog converters or more in order to generate a
reference gamma voltage of low gray level and a reference
gamma voltage of high gray level; and at least one integrated
circuit to generate a data signal in use of the reference gamma
voltage of low gray level and the reference gamma voltage of
high gray level.

[0058] Each of the red, green and blue reference gamma
generators may include: a first digital analog converter to
divide a voltage supplied to itself in order to generate i (iis a
natural number) numbers of voltage levels; a second digital
analog converter to divide a voltage supplied to itself in order
to generate j (j is a smaller natural number than i) numbers of
voltage levels; and a third digital analog converter to receive
two voltage levels from the second digital analog converter
and to divides the two received voltage levels into j numbers
of voltage levels.

[0059] The first digital analog converter may select any one
voltage among the 1 numbers of voltage levels, as the refer-
ence gamma voltage of low gray level, to supply the selected
voltage to the integrated circuit.

[0060] The third digital analog converter may select any
one voltage among the j numbers of voltage levels generated
by itself, as the reference gamma voltage of high gray level,
and to supply the selected voltage to the integrated circuit.
[0061] The second digital analog converter may supply two
voltage levels adjacent to each other among the j numbers of
voltage levels generated by itself, to the third digital analog
converter.

[0062] Each of the red, green and blue reference gamma
generation parts further may include a register storing control
data’s that control the output of the first digital analog con-
verter, the second digital analog converter and the third digital
analog converter.

[0063] Thecontrol data’s stored at the register may be set to
enable the electro-luminescence display devices to display
uniform brightness.

[0064] The red reference gamma generator, the green ref-
erence gamma generator and the blue reference gamma gen-
erator may be mounted in the inside of the integrated circuit.
[0065] An electro-luminescence display device according
to still another aspect of the present invention may include: a
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gamma generation voltage supplier to generate a reference
gamma voltage of low gray level and a plurality of gamma
generation voltages; a reference gamma generator to generate
a reference gamma voltage of high gray level in use of the
gamma generation voltages; and a data integrated circuit to
generate a data signal in use of the reference gamma voltage
of low gray level and the reference gamma voltage of high
gray level.

[0066] The gamma generation voltage supplier may
include: a red gamma generation voltage supplier to generate
a red reference gamma voltage of low gray level so that the
data signal to be supplied to a red cell can be generated; a
green gamma generation voltage supplier to generate a green
reference gamma voltage of low gray level so that the data
signal to be supplied to a green cell can be generated; and a
blue gamma generation voltage supplier to generate a blue
reference gamma voltage of low gray level so that the data
signal to be supplied to a blue cell can be generated.

[0067] Each of the red, green and blue gamma generation
voltage supplier may include: a variable resistor to divide a
voltage value of a common voltage source to generate the
reference gamma voltage of low gray level; and a plurality of
divided voltage resistors to divide the reference gamma volt-
age of low gray level into two different voltage levels from
each other to generate the gamma generation voltages.
[0068] A resistance value of the variable resistor included
in each of the red, green and blue gamma generation voltage
supplier may be set to be differently.

[0069] The reference gamma generator may include: a red
reference gamma generator to generate a red reference
gamma voltage ofhigh gray level so that the data signal to be
supplied to a red cell can be generated; a green reference
gamma generator to generate a green reference gamma volt-
age of high gray level so that the data signal to be supplied to
a green cell can be generated; and a blue reference gamma
generator to generate a blue reference gamma voltage of high
gray level so that the data signal to be supplied to a blue cell
can be generated.

[0070] Each of the red, green and blue reference gamma
generators may include: a digital analog converter to divide
the voltages supplied from the gamma generation voltage
supplier into a plurality of voltage levels; and a register stor-
ing a control data that enables to output any one voltage
among the voltage levels voltage-divided at the digital analog
converter.

[0071] The control data stored at the register may be set to
enable the electro-luminescence display device to display
uniform brightness.

[0072] The reference gamma generator may be mounted in
the inside of the data integrated circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0073] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0074] FIG. 1 is a sectional diagram illustrating the struc-
ture of a general organic electro-luminescence;

[0075] FIGS.2A and 2B are diagrams representing an elec-
tro-luminescence display device of the prior art;

[0076] FIG.3 isacircuit diagram representing the structure
of a gamma voltage supplier shown in FIGS. 2A and 2B;
[0077] FIG. 4 is a diagram representing in detail a data
integrated circuit shown in FIGS. 2A and 2B;
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[0078] FIG. 5 is a diagram illustrating how to install the
gamma voltage supplier and the data integrated circuit shown
in FIGS. 2A and 2B;

[0079] FIG. 6 is a diagram representing an electro-lumines-
cence display device according to a first embodiment of the
present invention;

[0080] FIGS. 7A to 7C are diagrams illustrating the struc-
ture of a gamma generator shown in FIG. 6;

[0081] FIG. 8 is a diagram illustrating how to install the
gamma generator and a data integrated circuit shown in FIG.
6;

[0082] FIG.9isa diagram representing an electro-lumines-
cence display device according to a second embodiment of
the present invention;

[0083] FIG. 10 is a diagram representing an electro-lumi-
nescence display device according to a third embodiment of
the present invention;

[0084] FIG. 11 is a circuit diagram illustrating in detail a
gamma generation voltage supplier shown in FIG. 10;
[0085] FIG. 12 is adiagram illustrating in detail a reference
gamma generator shown in FIG. 10;

[0086] FIG. 13 is a graph illustrating in brief a brightness
change corresponding to a voltage value;

[0087] FIG. 14 is a circuit diagram illustrating another
embodiment of the gamma generation voltage supplier;
[0088] FIG. 15is adiagram illustrating an embodiment that
the reference gamma generator is integrated in the inside of
the data integrated circuit;

[0089] FIG. 16 is a circuit diagram illustrating still another
embodiment of the gamma generation voltage supplier;
[0090] FIGS. 17A to 17C are circuit diagrams illustrating
still another embodiment of the reference gamma generator;
[0091] FIG. 18 is a circuit diagram illustrating in detail a
second DAC of FIGS. 17A to 17C;

[0092] FIGS. 19A to 19C are circuit diagrams illustrating
another embodiment of the second DAC:;

[0093] FIG. 20 is a diagram for explaining the operation of
the second and third DAC’s;

[0094] FIG. 21 is adiagram illustrating an example that the
gamma generation voltage supplier together with the refer-
ence gamma generator is built in the data integrated circuit;
[0095] FIG. 22 is a diagram illustrating an electro-lumines-
cence display device according to a fourth embodiment of the
present invention;

[0096] FIG. 23 is a circuit diagram illustrating in detail a
gamma generation voltage supplier shown in FIG. 22;
[0097] FIGS. 24A to 24C are diagrams illustrating in detail
a reference gamma generator shown in FIG. 22; and

[0098] FIG. 25 is a diagram illustrating a circuit where the
reference gamma generator shown in FIG. 22 is built in an
integrated circuit.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0099] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0100] Hereinafter, the preferred embodiments of the
present invention will be described in detail with reference to
FIGS. 6 to 25.

[0101] FIG. 6is a diagram illustrating an EL display device
according to a first embodiment of the present invention. In
the embodiment, it is assumed that at least two data integrated
circuits 66 are mounted on a data driver 64.
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[0102] Referring to FIG. 6, an EL display device according
to a first embodiment of the present invention includes an EL
display panel 60 having EL cells 70 arranged at each inter-
section of scan electrode lines SL and data electrode lines DL,
ascandriver 62 to drive the scan electrode lines SL, and a data
driver 64 to drive the data electrode lines DL.

[0103] Eachofthe EL cells 70 is selected when a scan pulse
1s applied to the scan electrode line SL to generate the light
corresponding to a data signal supplied to the data electrode
line DL. In other words, a designated picture is displayed at
the EL display panel 60 because the light corresponding to the
data signal is generated in each of the EL cells 70.

[0104] Thescandriver 62 sequentially supplies ascanpulse
to a plurality of scan electrode lines SL.

[0105] The data driver 64 includes a plurality of data inte-
grated circuits 66 and a gamma generator 100.

[0106] The data integrated circuits 66, which is composed
asin FIG. 4, divides a reference gamma voltage supplied from
the gamma generator 100 into a plurality of voltage levels to
generate a data signal, and the generated data signal is sup-
plied to the data electrode lines DL. In other words, the data
integrated circuits 66 selects the voltage level corresponding
to the bit number of data to generate the data signal, and
supplies the generated data signal so that the data signal to be
synchronized with the scan pulse.

[0107] The gamma generator 100 supplies the reference
gamma voltage to the data integrated circuits 66. For this, the
gamma generator 100 includes an R reference gamma gen-
erator 68R, a G reference gamma generator 68G, and a B
reference gamma generator 68B.

[0108] TheR reference gamma generator 68R generates an
R reference gamma voltage VH_R of low gray level and an R
reference gamma voltage VL_R of high gray level, and sup-
plies them to the data integrated circuits 66. The G reference
gamma generator 68G generates an G reference gamma volt-
age VH_G of low gray level and an G reference gamma
voltage VL_G of high gray level, and supplies them to the
data integrated circuits 66. The B reference gamma generator
68B generates an B reference gamma voltage VH_B of low
gray level and an B reference gamma voltage VI._B of high
gray level, and supplies them to the data integrated circuits 66.
[0109] For this, the R reference gamma generator 68R
includes resistance parts 80, 82, DAC’s 84, 86, and registers
88, as in FIG. 7A.

[0110] The resistance parts 80, 82 include the first resis-
tance part 80 and the second resistance part 82. The first
resistance part 80 includes divided voltages r R1_H, r R2_
H, r R3_H installed between a supply voltage source and a
ground voltage source GND. First and second voltages
divided by the divided voltage resistors r R1_H, r R2_H,
r_R3_H are supplied to the DAC 84. The second resistance
part 82 includes divided voltagesr R1_L.r R2 [.,r R3_L
installed between a supply voltage source and a ground volt-
age source GND. Third and fourth voltages divided by the
divided voltage resistors r_R1_L, r R2_L, r R3_L are sup-
plied to the DAC 86.

[0111] The DAC’s 84, 86 include a first DAC 84 and a
second DAC 86. The first DAC 84 divides the first voltage and
the second voltage into a plurality of voltage levels. For
example, the first and second voltages are divided into 2°
number of voltage level, if an i (i is a natural number) bit is
inputted from a register 88. And, the first DAC 84 supplies any
one voltage of a plurality of voltage levels, which are divided
from in correspondence to the bit number of the control data

Jul. 2, 2009

supplied from the register 88, to the data integrated circuits 66
as the R reference gamma voltage VH_R of low gray level.
[0112] Thesecond DAC 86 divides the third voltage and the
fourth voltage into a plurality of voltage levels. For example,
i bit is inputted from the register 88, the third and fourth
voltage is divided into 2” numbers of voltage levels. And, the
second DAC 86 supplies any one voltage of the voltage levels
divided in correspondence to the bit number of the control
data supplied from the register 88, to the data integrated
circuits 66 as the R reference gamma voltage VI._R of high
gray level.

[0113] Inthe register 88, the control data ofi bitis stored to
control the output voltage value of each of the first DAC 84
and the second DAC 86. In other words, the first control data
of the register 88 is supplied to the first DAC 84 to control the
first DAC 84. And, the second control data of the register 88
is supplied to the second DAC 86 to control the second DAC
86. Herein, the bit value of the first and second control data
inputted to the register 88 is determined by a user. For
example, in the register 88, it is possible to store the control
data value that can compensate the brightness deviation gen-
erated between the EL display panels 60.

[0114] To described this in detail, when a brightness devia-
tion exists between the EL display panels 60, a user controls
the first and second data value, which are to be stored in the
register 88, to compensate the brightness deviation between
the EL display panels 60.

[0115] A mode controller (not shown) is installed in an
input terminal of the register 88, and the register 88 receives
the first and second control data from the mode controller to
control the output values of the first and second DAC’s 84, 86,
thus it is possible to control to display a picture of an appro-
priate brightness that corresponds to an external environment,
1.e., day, night, rain, snow and etc.

[0116] On the other hand, the G gamma generator 68G and
the B gamma generator 68B are composed as in FIGS. 7B and
7C in this invention. The value stored at the register 88
included in the G gamma generator 68G and the B gamma
generator 68B are set to have the white balance of the R cell,
G cell and B cell balanced. The operation process is substan-
tially the same as the foregoing R gamma generator 68R, thus
a detailed description is to be omitted.

[0117] The gamma generator 100 includes a fewer number
of resistors than the gamma voltage supplier 26 of the prior art
shown in FIG. 3. Accordingly, the gamma generator 100 of
the present invention can be mounted on a COF 102 along
with the data integrated circuit 66 as shown in FIG. 8. In this
way, if the gamma generator 100 on the COF 102, its manu-
facturing cost can be reduced.

[0118] FIG.9is a diagram illustrating an EL display device
according to a second embodiment of the present invention.
In the embodiment, it is assumed that one data integrated
circuit 200 is mounted on the data driver 64. In FIG. 9, the
same composition as FIG. 6 is to be given the same reference
numerals and of which the further description is to be omitted.
[0119] Referringto FIG. 9, the EL display device according
to the second embodiment of the present invention includes
an EL display panel 60 having EL cells 70 arranged at each
intersection of scan electrode lines SL. and data electrode
lines DL, ascandriver 62 to drive the scan electrode lines SL,
and a data driver 64 to drive the data electrode lines DL.
[0120] Eachofthe EL cells 70 is selected when a scan pulse
is applied to the scan electrode line SL, to generate the light
corresponding to a data signal supplied to the data electrode
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line DL. In other words, because a designated light corre-
sponding to the data signal is generated in each of the EL cells
70, a designated picture is displayed in the EL display panel
60.

[0121] The scan driver 62 sequentially supplies the scan
pulse to a plurality of scan electrode lines SL.

[0122] The data driver 64 includes one data integrated cir-
cuit 200. A reference gamma generator 100 is built in the data
integrated circuit 200. And, the other configuration is made as
in FIG. 4.

[0123] The reference gamma generator 100 includes an R
reference gamma generator 68R, a G reference gamma gen-
erator 68G and a B reference gamma generator 68B. The R
reference gamma generator 68R generates an R reference
gamma voltage VH_R of low gray level and an R reference
gamma voltage VL_R of high gray level to supply it to an R
DAC 200A. And, the G reference gamma generator 68G
generates a G reference gamma voltage VH_G of low gray
level and a G reference gamma voltage VL_G of high gray
level to supply it to a G DAC 200B. And, the B reference
gamma generator 68B generates a B reference gamma volt-
age VH_B oflow gray level and a B reference gamma voltage
VL_B of high gray level to supply it to a B DAC 200C.
[0124] Herein, the composition of each of the R reference
gamma generator 68R, the G reference gamma generator 68G
and the B reference gamma generator 68B is the same as in
FIGS. 7A to 7C, thus their further detail description will be
omitted.

[0125] A gamma generator 100 is integrated in the inside of
the data integrated circuit 200 in the second embodiment,
differently from the first embodiment. If the gamma generator
1001s integrated in the inside of the data integrated circuit 200
in this way, their mounting time is shortened when compared
with the case that the data integrated circuit and the gamma
generator are separated.

[0126] FIG. 10 is a diagram illustrating an EL display
device according to a third embodiment of the present inven-
tion.

[0127] Referring to FIG. 10, an EL display device accord-
ing to the embodiment of the present invention includes an EL
display panel 160 having EL cells 170 arranged at each inte-
section of scan electrode lines SL and data electrode lines DL,
a scan driver 162 to drive the scan electrode lines SL, a data
driver 164 to drive the data electrode lines DL, and a gamma
generation voltage supplier 172 to supply a gamma genera-
tion voltage to the data driver 164 so that a reference gamma
voltage is generated.

[0128] Each of the EL cells 170 is selected when a scan
pulse is applied to the scan electrode line SL, to generate the
light corresponding to a data signal supplied to the data elec-
trode line DL. In other words, when a designated light corre-
sponding to the data signal is generated in each of the EL cells
170, a designated picture is displayed in the EL display panel
160.

[0129] The scan driver 162 sequentially supplies the scan
pulse to a plurality of scan electrode lines SL.

[0130] The gamma generation voltage supplier 172 sup-
plies a plurality of gamma generation voltages to the data
driver 164 so that the reference gamma voltage is generated in
the data driver 164. Herein, the gamma generation voltage
supplier 172 includes an R gamma generation voltage part
110, a G gamma generation voltage part 112 and a B gamma
generation voltage part 114 as in FIG. 11 so that the reference
gamma voltage is generated differently by R cell, G cell and
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B cell. Each of the gamma generation voltage part 110, 112,
114 is composed of divided voltage resistors to divide the
voltage of a supply voltage source VDD.

[0131] The R gamma generation voltage part 110 includes
two first divided voltage resistors r_R1_H, r R2_H installed
in series between the supply voltage source VDD and a
ground voltage source GND to generate an R gamma genera-
tion voltage VHL_R of low gray level, and two second
divided voltage resistors r_R1_L, r_R2_I installed in series
between the supply voltage source VDD and the ground volt-
age source GND to gererate an R gamma generation voltage
VLL_R of high gray level.

[0132] Likewise, the G gamma generation voltage part 112
is composed of first divided voltage resistors r_G1_H,
r G2_H and second divided voltage resistors r G1_L,
r_G2_Lto generate a G gamma generation voltage VHL_G of
low gray level and a G gamma generation voltage VLL_G of
high gray level. And, the B gamma generation voltage part
114 is composed of first divided voltage resistors r_B1_H,
r B2_H and second divided voltage resistors r_B1_L,
r_B2_L to generate a B gamma generation voltage VHL_B of
low gray level and a B gamma generation voltage VLL_B of
high gray level.

[0133] The data driver 164 includes a reference gamma
generator 1100 and a plurality of data integrated circuits 166.
The data integrated circuits 166 is composed as in FIG. 4,
generates a data signal by dividing the reference gamma
voltage supplied from the reference gamma generator 1100
into a plurality voltage levels, and supplies the generated data
signal to the data electrode lines DL.

[0134] The reference gamma generator 1100 generates the
reference gamma voltage in use of the gamma generation
voltage supplied from the gamma generation voltage supplier
172. For this, the reference gamma generator 1100 includes R
reference gamma generators 168R, 268R, G reference
gamma generators 168G, 268G, B reference gamma genera-
tors 168B, 268B.

[0135] A firstembodiment of the reference gamma genera-
tor 1100 shown in FIG. 10 is as follows.

[0136] The R reference gamma generator 168R generates
the R reference gamma voltage VH_R of low gray level and
the R reference gamma voltage VL_R ofhigh gray level inuse
of the R gamma generation voltage VHL,_R of low gray level
and the R gamma generation voltage VLL_R of high gray
level.

[0137] The G reference gamma generator 168G generates
the G reference gamma voltage VH_G of low gray level and
the G reference gamma voltage VL_G of high gray level in
use of the G gamma generation voltage VHL_G of low gray
level and the G gamma generation voltage VLL_G of high
gray level.

[0138] The B reference gamma generator 168B generates
the B reference gamma voltage VH_B of low gray level and
the B reference gamma voltage VL_B ofhigh gray level inuse
of the B gamma generation voltage VHL_B of low gray level
and the B gamma generation voltage VLL_B of high gray
level.

[0139] The R reference gamma generation 168R, the G
reference gamma generation 168G and the B reference
gamma generation 168B have different resistance value and
control data value within the register, and have the same
circuit composition. Putting focus on the R reference gamma
generator 168R, the operation of the reference gamma gen-
erators 168R, 168G and 168B is described.
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[0140] The R reference gamma generator 168R includes a
first DAC 184, asecond DAC 186 and a register 188 as in FIG.
12.

[0141] The first DAC 184 receives a first reference voltage
VH from the external, and receives the R gamma generation
voltage VHL_R of low gray voltage from the R gamma gen-
eration voltage part 110. Herein, the first reference voltage is
higher than the R gamma generation voltage VHL_R of low
gray level. The first DAC 184 is composed of i (i is a natural
number) bits, and divides the first reference voltage VH and
the R gamma voltage into 2' numbers of voltage levels. And,
the first DAC 184 supplies any one voltage among the volt-
ages to the data integrated circuits 66, as the R reference
gamma voltage VH_R of low gray level, in correspondence to
the bit of the first control data supplied from the register 188.
[0142] The second DAC 186 receives a second reference
voltage VL, from the external, and receives the R gamma
generation voltage VLL_R of high gray voltage from the R
gamma generation voltage part 100. Herein, the second ref-
erence voltage is a voltage between the first reference voltage
VHand the R gamma generation voltage VLL,_R of high gray
level. The second DAC 186 is composed of j (j is a natural
number) bits, and divides the second reference voltage VL
and the R gamma voltage into 2’ numbers of voltage levels.
And, the second DAC 186 supplies any one voltage among
the voltages to the data integrated circuits 166, as the R
reference gamma voltage VI._R of high gray level, in corre-
spondence to the bit of the second control data supplied from
the register 188.

[0143] Ontheotherhand, the second DAC 186 is composed
to have more voltage levels than the first DAC 184 in this
invention. In other words, the second DAC 186 outputs any
one of the reference gamma voltage of 2 numbers of voltage
levels when compared with that the first DAC 184 outputs any
one among the reference gamma voltages of the 2’ numbers of
voltage levels, which is smaller than this. In this way, because
the second DAC 186 selects the reference gamma voltage
among the reference gamma voltages of the larger voltage
levels, the present invention might control the R reference
gamma voltage VI,_R of high gray level more precisely than
the priorart, thus the brightness deviation between the display
panels 160 might be minimized. To describe this more pre-
cisely, the brightness of the display panel 160 might be
expressed as in FIG. 13. In other words, black is displayed
when the R reference gamma voltage VH_R of low gray level
is supplied, and white is displayed when the R reference
gamma voltage VL_R of high gray level is supplied. Herein,
the brightness difference between low gray levels might not
be easily distinctive with bare eyes, thus the gamma reference
voltage is controlled by designated values so that it is rela-
tively easy to similarly control the black brightness between
the display panels 160. On the contrary, the brightness differ-
ence between high gray levels is easily distinctive with bare
eyes, thus the gamma reference voltage is divided into many
voltage levels and one of them is selected, so that the white
brightness between the display panels 160 might be set simi-
larly.

[0144] According to an experiment result, in order to simi-
larly set the brightness of low gray level between the display
panels 160, the gamma voltage is to be controlled at the range
of approximate 3V. For example, when the first reference
voltage VH: 14V, the R gamma generation voltage VHL_R:
11V are each set and when the voltage between the first
reference voltage VH and the R gamma generation voltage
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VHL_R is subdivided to be about 0.2V, the brightness differ-
ence of the low gray level can be similarly set between the
display panels 160. Herein, when the first DAC 184 is setto be
4 Dits, the 3V voltage is subdivided to have a voltage differ-
ence of about 0.1875V, thus the brightness of the low gray
level might be similarly or identically set between the display
panels 160.

[0145] Further, the voltage value is to be controlled at the
rage of about 5V in order that the brightness of the gray level
is similarly set between the display panels 160. For example,
when the second reference voltage VL: 6V, the R gamma
generation voltage VLL_R: 1V are each set and when the
voltage between the second reference voltage VL and the R
gamma generation voltage VLL_R is subdivided to be about
0.1V, the brightness difference of the high gray level can be
similarly set between the display panels 160. Herein, when
the second DAC 186 is set to be 6 bits, the 5V voltage is
subdivided to have a voltage difference of about 0.078125V,
thus the brightness of the high gray level might be similarly or
identically set between the display panels 160.

[0146] The first control data of 1 bit is stored at the register
188 to control the output value of the first DAC 184. And the
second control data of j bit is stored at the register 188 to
control the output value of the second DAC 186. Herein, the
bit value of the first and second control data inputted into the
register 188 is determined by auser. For example, the first and
second control data, which can compensate the brightness
deviation generated between the EL display panels 60, is
stored at the register 188. When the brightness deviation is
generated between the EL display panel 160, the user controls
the first and second control data values inputted to the register
188 thus the brightness deviation between the FL display
panels 60 can be compensated. Further, a mode controller
(not shown) is installed at the input terminal of the register
188, and the register 188 receives the first and second control
data from the mode controller to control the output of the first
and second DAC 184, 186, thus it is possible to control to
display a picture of an appropriate brightness that corre-
sponds to an external environment, i.e., day, night, rain, snow
and etc.

[0147] Thevaluestored at the register 188 included inthe G
reference gamma generator 168G and the B reference gamma
generator 168B is set to make the white balance of the R cell,
G cell and B cell balanced.

[0148] On the other hand, the gamma generation voltage
supplier 172 of the present invention might be realized in
many ways. For example, the gamma generation voltage sup-
plier 172 might be composed as in FIG. 14. The R gamma
generation voltage part 110, the G gamma generation voltage
part 112 and the B gamma generation voltage part 114 have
substantially the same circuit composition except that the
generated voltage value is different.

[0149] Referring to FIG. 14, the R gamma generation volt-
age part 190 includes first divided voltage resistors r_R1_H,
r_R2_H,r_R2_H, and second divided voltage resistorsr_R1_
L, r R2_[, r R2_L installed in series between the supply
voltage source VDD and the ground voltage source GND.
Bach of the first and second divided resistors includes three
resistors. When comparing the R gamma generation voltage
part 190 with the R gamma generation voltage part 110 of
FIG. 12, the R gamma generation voltage part 110 shown in
FIG. 12 has three resistors in each of the first and second
divided voltage resistors and generates the first reference
voltage VH, the R gamma generation voltage VHL_R of low
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gray level, the second reference voltage VL and the R gamma
generation voltage VLL_R of high gray level.

[0150] Inotherwords, the R gamma generation voltage part
190 of FIG. 14 additionally generates the first reference volt-
age VH to supply it to the first DAC 184 as well as additionally
generating the second reference voltage VL to supply it to the
second DAC 186. In this way, when the first reference voltage
and the second reference voltage VL are additionally gener-
ated in the R gamma generation voltage part 190, there is an
advantage that the brightness of the display panel 160 might
be more easily controlled.

[0151] And, in the present invention, the data driver 164 as
in FIG. 15 includes one data integrated circuit 1200. The
reference gamma generator 1100 is integrated in the inside of
the data integrated circuit 1200. Herein, the R reference
gamma generator 168R generates the R gamma voltage
VH_R of low gray level and the R gamma voltage VL._R of
high gray level to supply them to an R DAC 1200A. The G
reference gamma generator 168G generates the G gamma
voltage VH_G of low gray level and the G gamma voltage
VL_G ofhigh gray level to supply them to an G DAC 1200B.
The B reference gamma generator 168B generates the B
gamma voltage VH_B of low gray level and the B gamma
voltage VI_B of high gray level to supply them to an B DAC
1200C.

[0152] The composition of each of the R reference gamma
generator 168R, the G reference gamma generator 168G and
the B reference gamma generator 168B is substantially the
same as the embodiment of FIG. 12.

[0153] In this way, when the gamma generator 1100 is
integrated in the inside of the data integrated circuit 1200, it is
possible to obtain an additional effect that its mounting time
is shortened.

[0154] FIG.16 shows still another embodiment of a gamma
generation voltage supplier 172.

[0155] Referring to FIG. 16, the gamma generation voltage
supplier 172 supplies a plurality of gamma generation volt-
ages to the data driver 164 in order that the reference gamma
voltage is generated in the data driver 164. The gamma gen-
eration voltage supplier 172 includes the R gamma generation
voltage part 2110, the G gamma generation voltage part 2112
and the B gamma generation voltage part 2114 in order thata
different reference gamma voltage is generated by R cell, G
cell, B cell. Herein, each of the gamma generation voltage
part 2110, 2112, 2114 is composed of a plurality of divided
voltage resistors to divide the voltage of the supply voltage
source VDD.

[0156] TheR gamma generation voltage part 2110 supplies
a first gamma generation voltage V1 and a second gamma
generation voltage V2 to the data driver 164 for the R refer-
ence gamma voltage VH_R of low gray level to be generated,
and in addition supplies a third gamma generation voltage V3
and a fourth gamma generation voltage V4 to the data driver
164 for the R reference gamma voltage VL_R of high gray
level to be generated. Herein, the third gamma generation
voltage V3 and the fourth gamma generation voltage V4 have
a lower voltage value than the first gamma generation voltage
V1.

[0157] The G gamma generation voltage part 2112 supplies
a fifth gamma generation voltage V5 and a sixth gamma
generation voltage V6 to the data driver 164 for the G refer-
ence gamma voltage VH_G of low gray level to be generated,
and in addition supplies a seventh gamma generation voltage
V7 and a eighth gamma generation voltage V8 to the data
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driver 164 for the G reference gamma voltage VI._G of high
gray level to be generated. Herein, the seventh gamma gen-
eration voltage V7 and the eighth gamma generation voltage
V8 have a lower voltage value than the fifth gamma genera-
tion voltage V5.

[0158] TheB gamma generation voltage part 2114 supplies
a ninth gamma generation voltage V9 and a tenth gamma
generation voltage V10 to the data driver 164 for the B refer-
ence gamma voltage VH_B oflow gray level to be generated,
and in addition supplies a eleventh gamma generation voltage
V11 and a twelfth gamma generation voltage V12 to the data
driver 164 for the B reference gamma voltage VI_B of high
gray level to be generated. Herein, the eleventh gamma gen-
eration voltage V11 and the twelfth gamma generation volt-
age V12 have a lower voltage value than the ninth gamma
generation voltage V9.

[0159] A second embodiment of a reference gamma gen-
erator 1100 shown in FIG. 10 is the same as in FIGS. 17A to
17C.

[0160] The reference gamma generator 1100 includes an R
reference gamma generator 268R, a G reference gamma gen-
erator 268G and a B reference gamma generator 268B.
[0161] The R reference gamma generator 268R generates
the R reference gamma voltage VH_R of low gray level inuse
of the first gamma generation voltage V1 and the second
gamma generation voltage V2, and generates the R reference
gamma voltage VL_R of high gray level in use of the third
gamma generation voltage V3 and the fourth gamma genera-
tion voltage V4.

[0162] The G reference gamma generator 268G generates
the G reference gamma voltage VH_G oflow gray level inuse
of the fifth gamma generation voltage V5 and the sixth
gamma generation voltage V6, and generates the G reference
gamma voltage VL_G of high gray level in use of the seventh
gamma generation voltage V7 and the eight gamma genera-
tion voltage V8.

[0163] The B reference gamma generator 268B generates
the B reference gamma voltage VH_B of low gray level inuse
of the ninth gamma generation voltage V9 and the tenth
gamma generation voltage V10, and generates the B refer-
ence gamma voltage VL_B of high gray level in use of the
eleventh gamma generation voltage V11 and the twelfth
gamma generation voltage V12.

[0164] TheR reference gamma generator 268R, the G ref-
erence gamma generator 268G and the B reference gamma
generator 268B substantially the same circuit composition,
thus putting focus on the R reference gamma generator 268R,
the operation of the reference gamma generators 268R, 268G
and 268B is described.

[0165] The R reference gamma generator 268R includes a
first DAC 284R, a second DAC 286R and a register 288R as
in FIG. 17A. The first DAC 284R divides the first gamma
generation voltage V1 and the second gamma generation
voltage V2 supplied from the gamma generation voltage sup-
plier 172, into a plurality of voltage levels.

[0166] The first DAC 284R divides the first gamma genera-
tion voltage V1 and the second gamma generation voltage V2
into 2’ (i is a natural number) numbers of voltage levels. And,
the first DAC 284R supplies any one voltage among the 2’
numbers of voltages to the data integrated circuits 166, as the
R reference gamma voltage VH_R of low gray level, in cor-
respondence to the first control data ofi bit supplied from the
register 288.
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[0167] The second DAC 286R divides the third gamma
generation voltage V3 and the fourth gamma generation volt-
age V4 supplied from the gamma generation voltage supplier
272, into 2 (j>1, j is a natural number) of voltage levels. And
the second DAC 268R supplies any one voltage among the 2
numbers of voltages to the data integrated circuits 166, as the
R reference gamma voltage VI,_R of high gray level, in
correspondence to the first control data of j bit supplied from
the register 288.

[0168] Likewise, the second DAC 286R divides the gamma
reference voltage into the voltage levels that are more than
those of the first DAC 284R. In other words, the second DAC
286R has the 2 numbers of voltage levels and the first DAC
284R has the 2" numbers of voltage levels which is smaller
than that. In this way, if the second DAC 286R has more
voltage levels, the R reference gamma voltage VI_R of high
gray level can be controlled precisely, thus the brightness
deviation between the display panels 60 can be precisely
controlled in the high gray level where the gray level differ-
ence is easily perceived with bare eyes.

[0169] The first control data of i bit is stored at the register
288R to control the output of the first DAC 284R. And the
second control data of j bit is stored at the register 288R to
control the output of the second DAC 286R. Herein, the bit
value of the first and second control data inputted to the
register 288R is determined by a user. For example, the first
and second control data, which can compensate the bright-
ness deviation generated between the EL display panels 160,
is stored at the register 288R.

[0170] The G reference gamma generator 268G of F1G. 7B
generates the G reference gamma voltage VH_G of low gray
level and the G reference gamma voltage VI_G of high gray
level in use of the fifth to eighth gamma generation voltage
(V5t0V8). And, the B reference gamma generator 268B as in
FIG. 7C generates the B reference gamma voltage VH_B of
low gray level and the B reference gamma voltage VI._B of
high gray level in use of the ninth to twelfth gamma genera-
tion voltage V9 to V12.

[0171] This invention might control the reference gamma
voltage precisely in use of the control data stored at the
registers 288R, 288G, 288B, thus the brightness of the display
panel 60 might be controlled minutely. Accordingly, this
invention can deal with the brightness deviation between the
display panels actively, thus its process time might be short-
ened.

[0172] On the other hand, if the bit number of the control
data stored at the second DAC’s 286R, 286G, 2868 is big,
there is a problem that the size of the second DAC’s 286R,
286G, 286B is big. For example, the second DAC’s 286R,
286G, 2868 includes 64 numbers of resistors R1 to R64 as in
FIG. 18 to generate sixty four different voltages, as well as
includes a selector 71 to output any one voltage among the
sixty four voltage levels in correspondence to the second
control data.

[0173] If each of the second DAC’s 286R, 286G, 286B
includes the sixty four resistors R1 to R64 and the selector 71
which is to output any one voltage among the sixty four
voltages, the size of the second DAC 286R, 286G, 2868
becomes bigger, thus its circuit cost gets bigger as much and
it becomes difficult to secure the degree of freedom for
design. Especially, such problems are to be shown in a bigger
scale when the second DAC’s 286R, 286G, 2868 are inte-
grated in the inside of the data integrated circuit 266.
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[0174] 1In order to overcome such problems, the reference
gamma generator 1100 includes the R reference gamma gen-
erator 268R, the G reference gamma generator 268G and the
B reference gamma generator 268B, which are composed as
in FIGS. 19A to 19C. The R reference gamma generator
268R, the G reference gamma generator 268G and the B
reference gamma generator 268B substantially have the same
circuit composition, thus putting focus on the R reference
gamma generator 268R, the operation of the reference
gamma generators 268R, 268G and 268B is described.
[0175] The R reference gamma generator 268R includes a
first DAC 290R, a second DAC 292R and a register 294R as
in FIG. 19A.

[0176] The first DAC 290R divides the first gamma genera-
tion voltage V1 and the second gamma generation voltage V2
supplied from the gamma generation voltage supplier 172,
into a plurality of voltage levels. For example, the first DAC
290R divides the first gamma generation voltage V1 and the
second gamma generation voltage V2 into 2' numbers of
voltage levels. And the first DAC 290R supplies any one
voltage among a number of voltages to the data integrated
circuits 166, as the R reference gamma voltage VH_R of low
gray level, in correspondence to the bit of the first control data
supplied from the register 296R.

[0177] The second DAC 292R divides the third gamma
generation voltage V3 and the fourth gamma generation volt-
age V4 supplied from the gamma generation voltage supplier
172, into a plurality of voltage levels. For example, the second
DAC 292R divides the third gamma generation voltage V3
and the fourth gamma generation voltage V4 into 2/2 num-
bers of voltage levels so that it can be selected by the control
data of j/2 (j>1, j/2<i: e.g., j/2 is set to be “3) And the second
DAC 292R supplies the adjacent first divided voltage VL1
and second divided voltage VL2 among a plurality of voltages
to the third DAC 294R, in correspondence to the bit of the
second control data supplied from the register 296R. For
example, the second DAC 292R divides the third gamma
generation voltage V3 and the fourth gamma generation volt-
age V4 into voltages of eight steps as in FIG. 20, and the
adjacent voltages among the divided voltages, as the first
divided voltage VL1 and the second divided voltage VL2, are
supplied to the third DAC 294R, in correspondence to the
second control data. And then, the third DAC 294R divides
the first divided voltage VL1 and the second divided voltage
VL2 supplied from the second DAC 292R to 2//2 numbets of
voltage level (8 voltage levels). And, the third DAC 294R
supplies any one voltage among the voltages, as the R refer-
ence gamma voltage VI_R of high gray level, to the data
integrated circuits, in correspondence to the bit of the third
control data.

[0178] Inthisway, the present invention has its size reduced
by more than %2 and secures more degree of freedom for
design, when compared with the embodiment of FIGS. 17A
to 17C, in use of the second and third DAC 92, 94 where the
output voltage can be selected by the j/2 bit. For example,
assuming that j is 6 bit, each of the second DAC 292R and the
third DAC 294R includes eight resistors. Accordingly, the
number of resistors thereof is reduced greatly than that of the
sixty four resistors included in the second DAC 286R shown
in FIG. 17A, and accordingly the size gets smaller.

[0179] The first control data of i bit is stored in the register
296R to control the output value of the first DAC 290R. And
the second and third control data of j/2 bit are stored at the
register 296R to control the output of the second DAC 292R
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and the third DAC 294R. Herein, the bit value of the first to
third control data having been inputted in the register 296R is
set to compensate the brightness deviation generated between
the EL display panel 160.

[0180] The G reference gamma generator 268G of FIG.
19B generates the G reference gamma voltage VH_G of low
gray level and the G reference gamma voltage VL_G of high
gray level in use of the fifth to eighth gamma generation
voltage V5 to V8. And, the B reference gamma generator
268B of FIG. 19C generates the B reference gamma voltage
VH_B of low gray level and the B reference gamma voltage
VL_B ofhigh gray level in use of the ninth to twelfth gamma
generation voltage V9 to V12.

[0181] The reference gamma generator 1100 included in
the reference gamma generators 268R, 268G, 268B might be
integrated in the inside of the data integrated circuit 1200 as in
FIG. 15. Further, the gamma generation voltage supplier 172
along with the reference gamma generator 1100 might be
integrated in the inside of the data integrated circuit 1200 as in
FIG. 21. In FIG. 21, the reference numerals “1200A”,
“1200B”, “1200B” represent the R DAC, the G DAC and the
B DAC, respectively.

[0182] FIG. 22 represents an EL display device according
to still another embodiment of the present invention.

[0183] Referring to FIG. 22, the EL display device accord-
ing to the embodiment of the present invention includes an EL
display panel 360 having EL cells 370 arranged at each inter-
section of scan electrode lines SL and data electrode lines DL,
a scan driver 362 to drive the scan electrode lines SL, a data
driver 364 to drive the data electrode lines DL, and a gamma
generation voltage supplier 372 to generate gamma genera-
tion voltages.

[0184] The gamma generation voltage supplier 372 gener-
ates the reference gamma voltages VH_R, VH_G, VH_B of
low gray level to supply them to the data integrated circuits
366. And, the gamma generation voltage supplier 372 sup-
plies a plurality of gamma generation voltages to a reference
gamma generator 3100 included in the data driver 364 so that
the reference gamma voltages VL._R, VL_G, VL_B of high
gray level are generated. The gamma generation voltage sup-
plier 372 includes an R gamma generation voltage part 3110,
a G gamma generation voltage part 3112, a B gamma genera-
tionvoltage part 3114 as in FIG. 23, so that different reference
gamma voltages VH_R, VH_G, VH_B and the gamma gen-
eration voltage can be generated by R cell, G cell, B cell.
[0185] TheR gamma generation voltage part 3110 includes
a first variable resistor VR1 to generate the reference gamma
voltage VH_R of low gray level, and divided voltage resistors
r_R1, r_R2, r R3 to generate the first and second gamma
generation voltages V1 and V2 by dividing the reference
gamma voltage VH_R oflow gray level. Herein, the reference
gamma voltage VH_R oflow gray level is supplied to the data
integrated circuit 366 and the first and second gamma gen-
eration voltage V1, V2 are supplied to the reference gamma
generator 3100.

[0186] TheG gamma generation voltage part 3112 includes
a second variable resistor VR2 to generate the reference
gamma voltage VH_G of low gray level, and divided voltage
resistors r_G1, r_, r G3 to generate the third and fourth
gamma generation voltages V3 and V4 by dividing the refer-
ence gamma voltage VH_G of low gray level. Herein, the
reference gamma voltage VH_G oflow gray level is supplied
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to the data integrated circuit 366 and the third and fourth
gamma generation voltage V3, V4 are supplied to the refer-
ence gamma generator 3100.

[0187] TheB gamma generation voltage part 3114 includes
athird variable resistor VR3 to generate the reference gamma
voltage VH_B of low gray level, and divided voltage resistors
r_B1,r_B2,r B3 to generate the fifth and sixth gamma gen-
eration voltages V5 and V6 by dividing the reference gamma
voltage VH_B of low gray level. Herein, the reference gamma
voltage VH_B of low gray level is supplied to the data inte-
grated circuit 366 and the fifth and sixth gamma generation
voltage V5, V6 are supplied to the reference gamma generator
3100.

[0188] The data driver 364 includes the reference gamma
generator 3100 and at least one data integrated circuit 366.
The data integrated circuit 366 is composed as in F1G. 4, and
divides the reference gamma voltages supplied from the
gamma generation voltage supplier 372 and the reference
gamma generator 3100 into a plurality of voltage levels to
generate a data signal, thereby supplying the data signalto the
data electrode lines DL.

[0189] The reference gamma generator 3100 generates the
reference gamma voltages of high gray level in use of the
gamma generation voltages supplied from the gamma gen-
eration voltage supplier 372. For this, the reference gamma
generator 3100 includes the R reference gamma generator
368R, the G reference gamma generator 368G, the B refer-
ence gamma generator 368B.

[0190] The R reference gamma generator 368R generates
the reference gamma voltage VI _R of high gray level in use
of the first gamma generation voltage V1 and the second
gamma generation voltage V2. The G reference gamma gen-
erator 368G generates the reference gamma voltage VL_G of
high gray level in use of the third gamma generation voltage
V3 and the fourth gamma generation voltage V4. The B
reference gamma generator 368B generates the reference
gamma voltage VL_B of high gray level in use of the fifth
gamma generation voltage V5 and the sixth gamma genera-
tion voltage V6. Herein, the R reference gamma generator
368R, the G reference gamma generator 368G and the B
reference gamma generator 368B substantially have the same
circuit composition, thus putting focus on the R reference
gamma generator 368R, the operation of the reference
gamma generators 368R, 368G and 368B is described.
[0191] The R reference gamma generator 368R includes a
DAC 386R and a register 388R as in FIG. 24A. The DAC
386R divides the first gamma generation voltage V1 and the
second gamma generation voltage V2 supplied from the
gamma generation voltage supplier 372 into a plurality of
voltage levels. For example, the DAC 386R is composed of i
bit (i is a natural number), and divides the first gamma gen-
eration voltage V1 and the second gamma generation voltage
V2 into 2’ numbers of voltage levels. And the DAC 386R
supplies any one voltage among the 2° numbers of voltage
levels, as the reference gamma voltage VI,_R of high gray
level, to the data integrated circuits 366, in correspondence to
the control data supplied from the register 3§8R.

[0192] In this embodiment, the reference gamma voltage
VH controls the voltage value in use of the variable resistors
VRI1, VR2 and VR3, and controls the voltage value in use of
the reference gamma voltage VL of high gray level. If the
reference gamma voltage VL of high gray level in this way is
precisely adjusted by the DAC 386R, then the brightness
deviation between the display panels 360 is minimized.
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[0193] Thecontroldataofibitis stored at the register 388R
to control the output value of the DAC 386R. Herein, the bit
value of the control data inputted into the register 388R is
determined by a user. For example, the register 388R might
store the control data where a bit value is set to compensate
the brightness deviation generated between the display panels
360. When there is a brightness deviation between the EL
display panels 60, the user controls the brightness of low gray
level in use of the variable resistance value of the first to third
variable resistors VR1 to VR3, and controls the bit value of
the control data, thereby enabling to compensate the bright-
ness deviation between the display panels 360. Further, the
input terminal of the register 388R has a mode controller (not
shown) installed, and the register 388R controls the output
value of the DAC 386R by receiving the control data from the
mode controller, thus it is possible to control to display a
picture of an appropriate brightness that corresponds to an
external environment, i.e., day, night, rain, snow and etc.
[0194] In this invention, the G reference gamma generator
368G and the B reference gamma generator 368B are com-
posed as in FIGS. 24B and 24C. The G reference gamma
generator 368G generates the reference gamma voltage
VL_G ofhigh gray level in use of the third and fourth gamma
generation voltage V3, V4. And the B reference gamma gen-
erator 368B generates the reference gamma voltage VI,_B of
high gray level in use of the fifth and sixth gamma generation
voltage V5, V6. In FIGS. 24B and 24C, the reference numer-
als “386G” and “386B” represent the DAC, and “388G” and
“388B” represent the register.

[0195] Inthisinvention, the circuits of the reference gamma
generator might be integrated in the inside of the data inte-
grated circuit 366 as in FIG. 25. In FIG. 25, the reference
numerals “3200A”, “3200B” and “3200C” represent the
DAC.

[0196] As described above, according to the electro-lumi-
nescence display device of the present invention, the refer-
ence gamma voltage can be adjusted in use of the control data
stored at the register, thus the expression capability of gray
level is improved, the brightness deviation between the dis-
play panels might be compensated in a short time, and the
gamma adjustment time and the process time might be
reduced. In addition, the present invention might compensate
the brightness deviation exactly because the reference gamma
voltage is selected as any one of voltage levels. Further, the
gamma voltage generator in this invention is mounted on the
COF, thus FPC might be removed, and the number of resistors
mounted on the FPC is reduced to decrease the area of the
FPC, thereby enabling to secure its design margin broadly. In
addition, the invention has the align time of the COF and FPC
shortened so that it is possible to obtain an additional effect
that its process time might be reduced.

[0197] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are pos-
sible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

What is claimed is:

1. An electro-luminescence display device, comprising:

ared reference gamma generator, a green reference gamma
generator and a blue reference gamma generator each
having three digital analog converters or more in order to
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generate a reference gamma voltage of low gray level
and a reference gamma voltage of high gray level; and

atleast one integrated circuit to generate a data signal inuse
of the reference gamma voltage of low gray level and the
reference gamma voltage of high gray level,

wherein each of the red, green and blue reference gamma
generators includes:

a first digital analog converter to divide a voltage supplied
to itself in order to generate i (i is a natural number)
numbers of voltage levels;

a second digital analog converter to divide a voltage sup-
plied to itself in order to generate j (j is a smaller natural
number than i) numbers of voltage levels; and

athird digital analog converter to receive two voltage levels
from the second digital analog converter and to divides
the two received voltage levels into j numbers of voltage
levels.

2. The electro-luminescence display device according to
claim 1, wherein the first digital analog converter selects any
one voltage among the i numbers of voltage levels, as the
reference gamma voltage of low gray level, to supply the
selected voltage to the integrated circuit.

3. The electro-luminescence display device according to
claim 1, wherein the third digital analog converter selects any
one voltage among the j numbers of voltage levels generated
by itself, as the reference gamma voltage of high gray level,
and to supply the selected voltage to the integrated circuit.

4. The electro-luminescence display device according to
claim 1, wherein the second digital analog converter supplies
two voltage levels adjacent to each other among the j numbers
of voltage levels generated by itself, to the third digital analog
converter.

5. The electro-luminescence display device according to
claim 1, wherein each of the red, green and blue reference
gamma generation parts further includes a register storing
control data that control the output of the first digital analog
converter, the second digital analog converter and the third
digital analog converter.

6. The electro-luminescence display device according to
claim 5, wherein the control data stored at the register are set
to enable the electro-luminescence display devices to display
uniform brightness.

7. The electro-luminescence display device according to
claim 1, wherein the red reference gamma generator, the
green reference gamma generator and the blue reference
gamma generator are mounted in the inside of the integrated
circuit.

8. An electro-luminescence display device, comprising:

a gamma generation voltage supplier to generate a refer-
ence gamma voltage of low gray level and a plurality of
gamma generation voltages;

a reference gamma generator to generate a reference
gamma voltage of high gray level in use of the gamma
generation voltages; and

a data integrated circuit to generate a data signal in use of
the reference gamma voltage of low gray level and the
reference gamma voltage of high gray level, wherein the
reference gamma generator includes:

a red reference gamma generator to generate a red refer-
ence gamma voltage of high gray level so that the data
signal to be supplied to a red cell can be generated;
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a green reference gamma generator to generate a green
reference gamma voltage of high gray level so that the
data signal to be supplied to a green cell can be gener-
ated; and

a blue reference gamma generator to generate a blue ref-
erence gamma voltage of high gray level so that the data
signal to be supplied to a blue cell can be generated,

wherein each of the red, green and blue reference gamma
generators includes:

a digital analog converter to divide the voltages supplied
from the gamma generation voltage supplier into a plu-
rality of voltage levels; and

a register storing a control data that enables to output any
one voltage among the voltage levels voltage-divided at
the digital analog converter.

9. The electro-luminescence display device according to
claim 8, wherein the gamma generation voltage supplier
includes:

ared gamma generation voltage supplier to generate a red
reference gamma voltage of low gray level so that the
data signal to be supplied to a red cell can be generated,

a green gamma generation voltage supplier to generate a
green reference gamma voltage of low gray level so that
the data signal to be supplied to a green cell can be
generated; and
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a blue gamma generation voltage supplier to generate a
blue reference gamma voltage of low gray level so that
the data signal to be supplied to a blue cell can be
generated.

10. The electro-luminescence display device according to
claim 9, wherein each of the red, green and blue gamma
generation voltage supplier includes:

a variable resistor to divide a voltage value of a common
voltage source to generate the reference gamma voltage
of low gray level; and

a plurality of divided voltage resistors to divide the refer-
ence gamma voltage of low gray level into two different
voltage levels from each other to generate the gamma
generation voltages.

11. The electro-luminescence display device according to
claim 10, wherein a resistance value of the variable resistor
included in each of the red, green and blue gamma generation
voltage supplier is set to be differently.

12. The electro-luminescence display device according to
claim 8, wherein the control data stored at the register is set to
enable the electro-luminescence display device to display
uniform brightness.

13. The electro-luminescence display device according to
claim 8, wherein the reference gamma generator is mounted
in the inside of the data integrated circuit.
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