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ELECTRO-LUMINESCENCE PANEL

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] This invention relates to an electro-luminescence
display (ELD), and more particularly to an electro-lumines-
cence panel that is adaptive for displaying a gray scale of
picture.

[0003]

[0004] Generally, an electro-luminescence (EL) panel
converts an electrical signal into a light energy to thereby
display a picture corresponding to video signals. As shown
in FIG. 1, the EL panel includes gate line pairs GL and /GL
and data lines DL arranged on a glass substrate 10 in such
a manner to cross each other, and pixel elements PE
arranged at each intersection between the gate line pairs GL
and /GL and the data lines DL. Each pixel element PE is
driven when gate signals are applied to the gate line pairs GL
and /GL and generates a light corresponding to a magnitude
of pixel signals applied to the data lines DL.

[0005] In order to drive such an EL panel, a gate driver 12
is connected to the gate line pairs GL and /GL while a data
driver 14 is connected to the data lines DL. The gate driver
12 drives the gate line pairs GL and /GL sequentially. The
data driver 14 applies pixel signals to the pixels PE via the
data lines DL.

[0006] As shown in FIG. 2, each of the pixel elements RE
driven with the gate driver 12 and the data driver 14 includes
an EL cell ELC connected to a ground voltage line GNDL,
and a cell driving circuit 16 for driving the EL cell ELC. The
cell driving circuit 16 includes a first PMOS thin film
transistor (TFT) MP1 connected among first and second
nodes N1 and N2 and the EL cell ELC, a second PMOS TET
MP2 connected among a gate line GL, the second node N2
and the EL cell ELC, and a capacitor C1 connected between
the first and second nodes N1 and N2.

[0007] The capacitor C1 charges a voltage of a pixel signal
when the pixel signal is reccived from the data line DL and
applies the charged pixel voltage to the gate electrode of the
first PMOS TFT MP1. The first PMOS TFT MP1 is turned
on by the pixel voltage charged in the first capacitor C1, to
thereby apply a supply voltage VDD applied, via the first
node N1, from a voltage supply line VDDL to the EL cell
ELC. At this time, a channel width of the first PMOS TFT
MP1 is varied depending on a voltage level of a pixel signal
applied from the capacitor C1 to control an amount of a
current applied to the EL cell ELC.

[0008] The EL cell ELC generates a light corresponding to
a current amount applied from the first PMOS TFT MP1.
The second PMOS TFT MP2 responds to a gate signal GLS,
as shown in FIG. 3, applied from the gate line GL to
selectively connect the second node N2 to the EL cell ELC.
More specifically, the second PMOS TFT MP2 connects the
second node N2 to the EL cell ELC at a time interval when
the gate signal GLS is enabled at a low logic, to thereby
charge the pixel signal into the capacitor C1.

[0009] 1In other words, the second PMOS TFT MP2 forms
a current path of the first capacitor C1 at a time interval when
the gate signal GLS at the gate line GL is enable. The
capacitor C1 charges a pixel signal at said enabling interval

2. Description of the Related Art
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of the gate signal GLS and applies the charge pixel signal to
the gate electrode of the first PMOS TFT MP1. Thus, the
first PMOS TFT MP1 controls its channel width depending
on a voltage level of the pixel signal charged in the capacitor
C1, to thereby determine a current amount flowing from the
first node N1 into the EL cell ELC.

[0010] The cell driving circuit 16 further includes a third
PMOS TFT MP3 responding to a gate signal GLS at the gate
line GL, and a fourth PMOS TFT MP4 responding to an
inverted gate signal /GLS from the gate bar line /GL. The
third PMOS TFT MP3 is turned on by the gate signal GLS
from the gate line GL, to thereby connect the capacitor C1
connected to the first node N1 and the drain electrode of the
first PMOS TFT MP1 to the data line DL. In other words, the
third PMOS TFT MP3 responds to a low logic of gate signal
GLS to send a pixel signal at the data line DL to the first
node N1.

[0011] The fourth PMOS TFT MP4 is turned on by an
inverted gate signal /GLS from the gate bar line /GL, to
thereby connects the first node N1 to which the capacitor C1
and the drain electrode of the first PMOS TFT MP1 have
been connected to the voltage supply line VDDL. At a time
interval when the fourth PMOS TFT MP4 has been turned
on, a supply voltage VDD at the voltage supply line VDDL
is applied, via the first node N1 and the first PMOS TFT
MP1, to the EL cell ELC. The EL cell ELC generates a light
corresponding to an amount of the supply voltage VDD from
the voltage supply line VDDL.

[0012] Since the EL cell driving circuit 16 supplies a
current amount of a pixel signal from the data line DL to the
EL cell ELC as it is at a time interval when the gate signal
GLS at the gate line GL is enabled at a low logic, the data
driver should have a high capacity of current source. How-
ever, the data driver 14 fails to increase a maximum current
amount to be supplied to the EL cells ELC for one line
because it should drive pixel elements for one line simul-
taneously.

[0013] In other words, the conventional EL panel fails to
increase a maximum current amount required for obtaining
a maximum brightness, that is, a current margin of the pixel
signal because it should apply a forward current signal to
each pixel element. For this reason, a current difference
between gray scale levels of a video signal is largely reduced
into a value of approximately several uA. If a current
difference between the gray scale levels is set to several uA,
a data driver integrated circuit (IC) chip must have an ability
to control a current at a range of several uA accurately.
However, it was very difficult to manufacture a data driver
IC chip capable of controlling a current at a range of several
UA accurately. As a result, the conventional EL panel had a
large difficulty in displaying a gray scale of picture.

SUMMARY OF THE INVENTION

[0014] Accordingly, it is an object of the present invention
to provide an electro-luminescence panel that is adaptive for
displaying a gray scale of picture.

[0015] A further object of the present invention is to
provide an electro-luminescence panel that is capable of
applying a large current signal to a pixel.

[0016] In order to achieve these and other objects of the
invention, an electro-luminescence panel according to one
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embodiment of the present invention includes a plurality of
gate lines; a plurality of data lines arranged in such a manner
to cross the gate lines; electro-luminescence cells provided
at each intersection between the gate lines and the data lines;
cell driving means, being provided at each of the electro-
luminescence cells, for responding to a signal at the data
lines to control a light quantity emitted from the electro-
luminescence cells; a data driver for supplying a voltage
pixel signal to the data lines; and a plurality of current
drivers for responding to the voltage pixel signal to control
a current amount going through the data lines from the cell
driving means.

[0017] In the electro-luminescence display, the cell driv-
ing means includes a first current path for allowing a current
to flow into the data line; and a second current path for
allowing a current having several to tens of times the
difference in quantity in comparison to a current amount
going through the first current path to be applied to the
electro-luminescence cell.

[0018] Each of the current drivers includes a transistor for
responding to the voltage pixel signal to control a current
amount flowing from the data line into a low voltage source.

[0019] The electro-luminescence display further includes
a resistor connected between the transistor and the low
voltage source.

[0020] In the electro-luminescence display, the low volt-
age source generates any one of a ground voltage and a
negative voltage.

[0021] Each of the current drivers includes a resistor
voltage divider connected between the data driver and the
low voltage source to generate at least two divided-voltage
signals; and at least two transistors connected, in series,
between the data line and the low voltage source to respond
to said at least two divided-voltage signals.

[0022] The electro-luminescence display further includes
a resistor connected between said at least two transistors and
the low voltage source.

[0023] In the electro-luminescence display, the low volt-
age source generates any one of a ground voltage and a
negative voltage.

[0024] Each of the current drivers includes a current
repeater, being connected between the data line and the low
voltage source, for responding to the voltage pixel signal to
control a current amount flowing from the data line into the
low voltage source.

[0025] In the electro-luminescence display, the low volt-
age source generates any one of a ground voltage and a
negative voltage. The current drivers are provided within the
data driver. Alternatively, the current drivers are provided
between the data driver and the cell driving means.

[0026] An electro-luminescence display according to
another embodiment of the present invention includes a
plurality of gate lines; a plurality of data lines arranged in
such a manner to cross the gate lines; electro-luminescence
cells provided at each intersection between the gate lines and
the data lines; cell driving means, being provided at each of
the electro-luminescence cells, for responding to a signal at
the data lines to control a light quantity emitted from the
electro-luminescence cells; a data driver for supplying a
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voltage pixel signal to the data lines; a gate driver for
supplying a driving signal to the gate lines; a plurality of
current drivers for responding to the voltage pixel signal to
control a current amount going through the data lines from
the cell driving means; and a plurality of pads provided at
the current drivers to receive the voltage pixel signal.

[0027] 1In the electro-luminescence display, each of the
current drivers includes a low voltage source having any one
of a ground voltage and a negative voltage; a transistor
provided between the data line and the low voltage source;
and a resistor provided between the transistor and the low
voltage source.

[0028] Each of the current drivers includes a low voltage
source having any one of a ground voltage and a negative
voltage; at least three resistors connected, in series, between
the pad and the low voltage source; and at least two
transistors connected, in series, between the data line and the
low voltage source.

[0029] Each gate electrode of the transistors are connected
between the resistors.

[0030] Each of the current drivers includes a low voltage
source having any one of a ground voltage and a negative
voltage; a resistor and a first transistor connected, in series,
between the pad and the low voltage source; and a second
transistor provided between the data line and the low voltage
source.

[0031] In the electro-luminescence display, a source elec-
trode and a gate electrode of the first transistor are electri-
cally connected to each other, the gate electrode of the first
transistor is connected to a gate electrode of the second
transistor.

[0032] The electro-luminescence display further includes
a third transistor provided between the second transistor and
the data line.

[0033] In the electro-luminescence display, a gate elec-
trode of the third is connected to the source electrode of the
first transistor, and a drain electrode of the third transistor is
connected to the gate electrodes of the first and second
transistors.

[0034] The electro-luminescence display further includes
a third transistor provided between the resistor and the first
transistor; and a fourth transistor provided between the data
line and the second transistor.

[0035] In the electro-luminescence display, a source elec-
trode of the third transistor is connected to the gate elec-
trodes of the first and second transistors.

[0036] The electro-luminescence display further includes
a bias voltage source connected to gate electrodes of the
third and fourth transistors to apply a driving voltage for
driving the third and fourth transistors.

[0037] In the electro-luminescence display, the resistor is
a variable resistor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] 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:
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[0039] FIG. 1 is a schematic block circuit diagram show-
ing a configuration of a conventional electro-luminescence
panel,

[0040] FIG. 2 is a detailed circuit diagram of the pixel
element shown in FIG. 1,

[0041] FIG. 3 is a waveform diagram of a gate signal
applied to the pixel element shown in FIG. 2;

[0042] FIG. 4 is a schematic block circuit diagram show-
ing a configuration of an electro-luminescence panel accord-
ing to an embodiment of the present invention;

[0043] FIG. 5 is a detailed circuit diagram of the pixel
element shown in FIG. 4;

[0044] FIG. 6 is a circuit diagram of a current driver
according to a first embodiment of the present invention;

[0045] FIG. 7 is a graph representing a current character-
istic of the current driver shown in FIG. 6;

[0046] FIG. 8 is a circuit diagram of a current driver
according to a second embodiment of the present invention;

[0047] FIG. 9 is a circuit diagram of a current driver
according to a third embodiment of the present invention;

[0048] FIG. 10 is a circuit diagram of a current driver
according to a fourth embodiment of the present invention;

[0049] FIG. 11 is a circuit diagram of a current driver
according to a fifth embodiment of the present invention;

[0050] FIG. 12 is a block circuit diagram of a data driver
according to an embodiment of the present invention; and

[0051] FIG. 13 is a detailed block diagram of the current
driver shown in FIG. 12.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0052] Referring to FIG. 4, there is shown an electro-
luminescence (EL) panel according to an embodiment of the
present invention.

[0053] The EL panel includes gate lines GL and data lines
DL arranged on a glass substrate 20 in such a manner to
cross each other, pixel elements PE arranged at each inter-
section between the gate lines GL and the data lines DL, and
current drivers CD (or line drivers) provided between the
data lines DL and a data driver 24.

[0054] Each of the current drivers CD responds to a pixel
signal applied from the data driver 24 to control a current
signal flowing from the pixel element PE into itself over the
data line DL. This current driver CD allows a current signal
varying in accordance with the pixel signal to flow in the
pixel element PE.

[0055] The gate lines GL of the EL panel are connected to
a gate driver 22 while the current drivers CD are connected
to the data driver 24. The gate driver 22 drives the gate lines
GL sequentially. The data driver 24 applies pixel voltage
signals for one line to the current drivers CD. Each of the
current drivers CD converts a pixel voltage signal from the
data driver 24 into a backward pixel current signal and
applies the converted pixel current signal to the pixel
element PE. In other words, the current driver CD controls
a current amount passing through the data line from the pixel
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element PE to thereby increase a maximum current amount
in the pixel element PE. That is to say, the current driver CD
enlarges a difference in a current amount according to a gray
scale level. Accordingly, the present EL panel can display a
gray scale of picture.

[0056] FIG. 5 is a detailed circuit diagram of the pixel
element PE shown in FIG. 4.

[0057] Referring to FIG. 5, the pixel element PE includes
an EL cell ELC connected to a first low-level line FVL, and
a EL cell driving circuit 26 connected among the EL cell
ELC, the data line DL and the gate line GL. The first
low-level line FVL is connected to a ground voltage source
(not shown) or a first low-level voltage source (not shown)
generating a negative voltage. The EL cell driver 26 applies
a forward current signal varying in accordance with a
backward current amount at the data line DL to the EL cell
ELC in a time interval at which a gate signal at the gate line
GL is enabled.

[0058] To this end, the EL cell driver 26 includes first and
second PMOS TFT’s MP1 and MP2 connected to form a
current mirror among the EL cell ELC, a first node N1 and
a voltage supply line VDDL, and a capacitor C1 connected
between a second node N2 and the voltage supply line
VDDL. When the voltage supply line VDDL is connected to
the data line DL, ,the capacitor C1 charges a signal current
at the data line DL and commonly applies the charged signal
current to the gate electrodes of the first and second PMOS
TFT’s MP1 and MP2. The first PMOS TFT MP1 is turned
on by a signal current charged in the first capacitor Cl1, to
thereby apply a supply voltage VDD at the voltage supply
line VDDL to the EL cell ELC. At this time, a channel width
of the first PMOS TFT MP1 is varied depending on an
amount of the signal current charged in the capacitor C1 to
control a current amount supplied from the voltage supply
line VDDL to the EL cell ELC.

[0059] Then, the EL cell ELC generates a light corre-
sponding to a current amount applied via the first PMOS
TFT MP1 from the voltage supply line VDDL. The second
PMOS TFT MP2 also controls a current amount flowing
from the voltage supply line VDDL, via itself, into the data
line DL, to thereby determine a current amount to be flown
into the EL cell ELC via the first PMOS TFT MP1.

[0060] The cell driving circuit 26 further includes third
and fourth PMOS TFT’s MOP and MP4 commonly respond-
ing to a gate signal at the gate line GL. The third PMOS TFT
MP3 is turned on when a low logic of gate signal is received
from the gate line GL. If the third PMOS TFT MP3 is turned
on, then the source electrode of the third PMOS TFT MP3
connected to the first node N1 is connected to the data line
DL. In other words, the third PMOS TFT MP3 responds to
a low logic of gate signal to form a current path extending
from the voltage supply line VDDL, via the second PMOS
TFT MP2, the first node N1 and itself, into the data line DL.

[0061] The fourth PMOS TFT MP4 is turned on when a
low logic gate signal is received from the gate line GL. If the
fourth PMOS TFT MP4 is turned on, then a second node N2
is connected to the data line DL via the first node N1 to
which the gate electrodes of the first and second PMOS
TFT’s MP1 and MP2 and one terminal of the capacitor C1.
In other words, the third and fourth PMOS TFT MP3 and
MP4 is turned on in a time interval when a gate signal at the
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gate line GL remains at a low logic, to thereby charge
electrical charges (or signal current) corresponding to a
current amount flowing from the voltage supply line VDDL
into the data line DL in the capacitor C1.

[0062] Furthermore, the EL cell driving circuit according
to the embodiment of the present invention may include a
resistor (not shown) connected between the gate line GL and
the gate electrode of the third PMOS TFT MP3. This resistor
delays a gate signal to be applied from the gate line GL into
the gate electrode of the third PMOS TFT MP3. If a gate
signal applied to the gate electrode of the third PMOS TFT
MP3 is delayed, then the third PMOS TFT MP3 is turned off
more lately than the fourth PMOS TFT MP4. Thus, an
electrical charge amount charged in the capacitor C1 is not
leaked at the falling edge of the gate signal. As a result, the
EL cell ELC can accurately generate a light quantity corre-
sponding to a current amount at the data line DL. Further-
more, the EL panel can display a picture corresponding to
video signals (or image signals) with no deterioration or
distortion.

[0063] FIG. 6 is a circuit diagram of a current driver CD
according to a first embodiment of the present invention.

[0064] Referring to FIG. 6, the current driver CD includes
a serial connection of a NMOS transistor MN11 and a
resistor R11 between the data line DL and a second low-
level line SVL. The gate electrode of the NMOS transistor
MNI1 is connected, via a pad Pa, to any one of output
terminals of the data driver shown in FIG. 4. The second
low-level line SVL is connected to a ground voltage source
(not shown) or a second low-level voltage source (not
shown) generating a negative voltage.

[0065] The NMOS transistor MN11 responds to a pixel
voltage applied from the pad Pa to control a current amount
flowing from the data line DL, via the resistor R11, to the
second low-level line SVL, In other words, as shown in
FIG. 7, the NMOS transistor MN11 increases a backward
signal current flowing from the data line DL by way of the
resistor R11 in proportion to a level of the pixel voltage
applied from the pad Pa. This is because a width of a channel
defined between the drain electrode and the source electrode
of the NMOS transistor MN11 is widened depending on a
level of the pixel voltage applied from the pad Pa.

[0066] As described above, the current driver CD
responds to the pixel voltage from the pad Pa to control a
backward current amount at the data line DL, thereby
supplying a large current to the EL cell ELC connected to the
data line DL via a current mirror. Accordingly, the present
EL panel can display a gray scale of picture.

[0067] FIG. 8 is a circuit diagram of a current driver CD
according to a second embodiment of the present invention.

[0068] Referring to FIG. 8, the current driver CD includes
a serial connection of first to third resistors R21 to R23
between the pad Pa and the second low-level line SVL, and
a serial connection of first and second NMOS transistor
MN21 and MN22 and a fourth resistor R24.

[0069] The pad Pa is connected to any one of the data
drivers 24 shown in FIG. 4 to reccive a pixel voltage
supplied from the data driver 24. The first to third resistors
R21 to R23 divides a pixel voltage at the pad Pa to generate
first and second divided voltages Vd1 and Vd2. The first
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divided voltage Vd1 emerges at a third node N3 to which the
first and second resistors R21 and R22 are connected,
whereas the second divided voltage Vd2 emerges at a fourth
node N4 to which the second and third resistors R22 and
R23.

[0070] The first NMOS transistor MN21 responds to the
first divided voltage Vd1 applied from the third node N3 to
the gate electrode thereof to control a current amount
flowing from the data line DL into the second NMOS
transistor MN2. At this time, a current amount flowing the
data line DL into the second NMOS transistor MN22 is more
increased as the first divided voltage Vdl at the third node
N3 goes larger. The second NMOS transistor MN22
responds to the second divided voltage Vd2 applied from the
fourth node N4 to the gate electrode thereof to control a
current amount flowing from the first NMOS transistor
MN21, via the fourth resistor R24, into the second low-level
line SVL. At this time, a current amount passing through the
fourth resistor R24 is more increased as the second divided
voltage Vd2 at the fourth node N4 goes larger. As a result,
the first and second transistors MN21 and MN22 provide a
control such that a backward current flowing from the data
line DI into the second low-level line SVL is increased in
proportion to a pixel voltage at the pad Pa as shown in FIG.
7. This is caused by a fact that a width of a channel width
defined between the drain electrode and the source electrode
of each of the first and second NMOS transistors MN21 and
MN22.

[0071] As described above, the current driver CD
responds to a pixel voltage to control a backward current
amount at the data line DL, thereby applying a large current
to the EL cell ELC connected to the data line DL by way of
the current mirror. Accordingly, a difference in a current
amount at the EL cell ELC for discriminating a gray scale
level is enlarged such that a gray scale of picture can be
displayed on the EL panel.

[0072] FIG. 9 is a circuit diagram of a current driver
according to a third embodiment of the present invention.

[0073] Referring to FIG. 9, the current driver CD includes
a serial connection of a resistor R31 and a first NMOS
transistor MN31 between the pad Pa and the second low-
level line SVL, and a second NMOS transistor MN32
connected between the data line DL and the second low-
level line SVL. The gate electrodes of the first and second
NMOS transistors MN31 and MN32 are commonly con-
nected to a fifth node NS to which the resistor R31 and the
drain electrode of the first NMOS transistor MN31 are
connected. The first and second NMOS transistors MN31
and MN32 constructs a current repeater which allows a
current amount flowing from the data line DL into the
second low-level line SVL to be varied depending on a
current amount applied to the fifth node N3.

[0074] More specifically, the first NMOS transistor MN31
serves as a diode connected between the fifth node NS and
the second low-level line SVL. Accordingly, a current Iy
flowing at a fifth node N5 is given by the following equation:

1n5=(Vpa_ Vm)/R31 (1)

[0075] In the above equation (1), Vp, represents a pixel
voltage supplied from the data driver to the pad Pa; V,, does
a threshold voltage of the NMOS transistor MN31; and R,
does a resistance value of the resistor R31.
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[0076] Meanwhile, a current Iy; supplied from the data
line DL to the drain electrode of the second NMOS transistor
MN32 is given by the following equation:

Ior=(3xlos)/p+2 @

[0077] In the above equation (2), B is determined by a
drain electrode (Id)/a gate electrode (Ig) of the second
NMOS transistor MN32. As a result, a backward current I
flowing from the data line DL, via the second NMOS
transistor MN32, into the second low-level line SVL is
proportional to a current I g5 at the fifth node N3. In other
words, a backward current I,; flowing from the data line
DL, via the second NMOS transistor MN32, into the second
low-level line SVL varies depending on a pixel voltage
applied to the pad Pa as shown in FIG. 7.

[0078] As described above, the current driver CD
responds to a pixel voltage to control a backward current
amount at the data line DL, thereby allowing a large current
to be applied to the EL cell ELC connected to the data line
DL by way of the current mirror. Accordingly, a difference
in a current amount at the EL cell ELC for discriminating a
gray scale level is enlarged such that a gray scale of picture
can be displayed on the EL panel.

[0079] FIG. 10 is a circuit diagram of a current driver
according to a fourth embodiment of the present invention.

[0080] Referring to FIG. 10, the current driver CD
includes a serial connection of a resistor R41 and a first
NMOS transistor MN41 between the pad Pa and the second
low-level line SVL, and a serial connection of second and
third transistors MN42 and MN43 between the data line DL
and the second low-level line SVL.

[0081] The gate electrodes of the first and second NMOS
transistors MN41 and MN42 are commonly connected to a
seventh node N7 to which the source electrode of the second
NMOS transistor MN42 and the drain electrode of the third
NMOS transistor MN43 are connected. The gate electrode
of the second NMOS transistor MN42 is connected 1o a sixth
node N6 to which the resistor R41 and the drain ¢lectrode of
the first NMOS transistor MN41. The first and second
NMOS transistors MN41 and MN42 constructs a current
repeater which allows a current amount flowing from the
data line DL into the second low-level line SVL to be varied
depending on a current amount applied to the sixth node N6.

[0082] More specifically, the first NMOS transistor MN41
serves as a diode connected between the sixth node N6 and
the second low-level line SVL. Also, the third NMOS
transistor MN43 serves as a diode connected between the
seventh node N7 and the second low-level line SVL.
Accordingly, a current Iy flowing at a sixth node N6 is
given by the following equation:

In6=(Vpa' Vth)/R41 (3)

[0083] In the above equation (3), Vp, represents a pixel
voltage supplied from the data driver to the pad Pa; V,, does
threshold voltages of the NMOS transistors MN41 and
MN43; and R, does a resistance value of the resistor R41.

[0084] Meanwhile, a current I; supplied from the data
line DL to the drain electrode of the second NMOS transistor
MN42 is given by the following equation:

Ipr=(Bxlns)/ P42 O
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[0085] In the above equation (4), B is determined by a
drain electrode (Id)/a gate electrode (Ig) of the second
NMOS transistor MN42. As a result, a backward current Iy,
flowing from the data line DL, via the second and third
NMOS transistors MN42 and MN43, into the second low-
level line SVL is proportional to a current I, at the sixth
node N6. In other words, a backward current I; flowing
from the data line DL, via the second and third NMOS
transistors MN42 and MN43, into the second low-level line
SVL varies depending on a pixel voltage Vp, applied to the
pad Pa.

[0086] As described above, the current driver CD
responds to a pixel voltage to control a backward current
amount at the data line DL, thereby allowing a large current
to be applied to the EL cell ELC connected to the data line
DL by way of the current mirror. Accordingly, a difference
in a current amount at the EL cell ELC for discriminating a
gray scale level is enlarged such that a gray scale of picture
can be displayed on the EL panel.

[0087] FIG. 11 is a circuit diagram of a current driver
according to a fifth embodiment of the present invention.

[0088] Referring to FIG. 11, the current driver CD
includes a serial connection of a variable resistor VR and a
first NMOS transistor MN51 between the pad Pa and the
second low-level line SVL, and a second NMOS transistor
MNS52 connected between the data line DL and the second
low-level line SVL. The gate electrodes of the first and
second NMOS transistors MN51 and MN52 are commonly
connected to an eighth node N8 to which the variable
resistor VR is connected. The first and second NMOS
transistors MNS1 and MNS2 constructs a current repeater
which allows a current amount flowing from the data line
DL into the second low-level line SVL to be varied depend-
ing on a current amount applied to the eighth node N8.

[0089] More specifically, the first NMOS transistor MN51
serves as a diode connected between the eighth node N8 and
the second low-level line SVL. Accordingly, a current Iy,
flowing at the eighth node N8 is given by the following
equation:

In8=(Vpa'Vm)/RVR (5)
[0090] In the above equation (5), Vp, represents a pixel
voltage supplied from the data driver to the pad Pa; V,, does
a threshold voltage of the first NMOS transistor MNS51; and
Ry does a resistance value of the variable resistor VR.

[0091] Accordingly, a current Iy; supplied from the data
line DL to the drain electrode of the second NMOS transistor
MNS2 is given by the following equation:

I =(Pxlys)/B+2 (6)
[0092] In the above equation (6), B is determined by a
drain electrode (Id)/a gate electrode (Ig) of the second
NMOS transistor MN52. As a result, a backward current I ;.
flowing from the data line DL, via the second NMOS
transistor MN52, into the second low-level line SVL is
proportional to a current I, at the eighth node N8. In other
words, a backward current I;; flowing from the data line
DL, via the second NMOS transistor MN52, into the second
low-level line SVL varies depending on a pixel voltage
applied to the pad Pa.

[0093] The current driver CD in FIG. 11 includes a third
NMOS transistor MN53 connected between the eighth node
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N8 and the first NMOS transistor 51, and a fourth NMOS
transistor MN54 connected between the data line DL and the
second NMOS transistor MN52. All the gate electrodes of
the third and fourth transistors MN33 and MN54 are con-
nected to a third voltage line TVL. The third voltage line
VTL is connected to a third voltage source (not shown) for
keeping a constant voltage level. A voltage generating at the
third voltage source is used as a bias voltage for driving the
third and fourth NMOS transistors MN53 and MN54. The
third NMOS transistor MN33 is turned on by a third voltage
applied from the third voltage line TVL to the gate electrode
thereof to constantly keep a voltage difference between the
source and the drain of the first NMOS transistor MN1.

[0094] This is caused by a fact that the third NMOS
transistor MNS3 maintains a constant resistance value even
though a voltage level at the eighth node N8 varies; whereas
a variation in a resistance value of the first NMOS transistor
MNS51 is contrary to a voltage (or current amount) variation
at the eighth node N8. If a voltage (or current amount) at the
eighth node N8§ is increased, then the first NMOS transistor
MN31 has a low resistance value due to a large voltage at the
eighth node N8. At this time, a resistance ratio of the first
NMOS transistor MN51 to the third NMOS transistor MN353
is reduced, so that a voltage having a relatively large ratio is
applied between the drain and the source of the third NMOS
transistor MN53 while a voltage having a relatively reduced
ratio is applied between the drain and the source of the first
NMOS transistor MNS1.

[0095] As a result, a voltage applied between the drain
electrode and the source electrode of the first NMOS tran-
sistor MN51 does not almost vary even though a voltage (or
current amount) at the eighth node N8 is increased. Other-
wise, when a voltage (or current amount) at the eighth node
N8 is reduced, the first NMOS transistor MN 51 has a high
resistance value due to a small voltage at the eighth node N8§.
At this time, a resistance ratio of the first NMOS transistor
MNS51 to the third NMOS transistor MN53 is enlarged, so
that a voltage having a relatively low ratio is applied
between the drain electrode and the source electrode of the
third NMOS transistor MN53 while a voltage having a
relatively enlarged ratio is applied between the drain elec-
trode and the source electrode of the first NMOS transistor
MNS51.

[0096] Further, the fourth NMOS transistor MN54 is
turned on by a third voltage applied from the third voltage
line TVL into the gate electrode thereof, thereby constantly
keeping a voltage difference between the drain and the
source of the second NMOS transistor MN52. This is caused
by a fact that the fourth NMOS transistor MN54 keeps a
constant resistance value even though a current amount of
the second NMOS transistor MN52 varies; while a resis-
tance value of the second NMOS transistor MNS52 is varied
in contrary to a voltage at the eighth node N8 varying at the
same type as a current amount at the data line DL.

[0097] If a current amount at the data line DL is increased,
that is, if a voltage at the eighth node N8 is increased, then
the second NMOS transistor MN52 has a low resistance
value due to a high voltage at the eighth node N8. At this
time, a resistance ratio of the second NMOS transistor
MNS52 to the fourth NMOS transistor MN54 is reduced, so
that a voltage having a relatively large ratio is applied
between the drain and the source of the fourth NMOS
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transistor MN54 while a voltage having a relatively reduced
ratio is applied between the drain and the source of the
second NMOS transistor MN52.

[0098] As a result, a voltage applied between the drain
electrode and the source electrode of the second NMOS
transistor MN52 does not almost vary even though a current
amount at the eighth node N8 is increased. Otherwise, if a
current amount at the data line DL is reduce, that is, if a
voltage at the eighth node N8 is reduced, then the second
NMOS transistor MN 52 has a high resistance value due to
a small voltage at the eighth node N8. At this time, a
resistance ratio of the second NMOS transistor MN52 to the
fourth NMOS transistor MN54 is increased, so that a voltage
having a relatively low ratio is applied between the drain
electrode and the source electrode of the fourth NMOS
transistor MN54 while a voltage having a relatively
increased ratio is applied between the drain electrode and the
source electrode of the second NMOS transistor MN52.
Ultimately, a voltage applied between the drain electrode
and the source electrode of the second NMOS transistor
MNS2 does almost not vary even though a voltage at the
eighth node N8 (or a current amount at the data line DL)
varies.

[0099] As described above, the current driver CD in FIG.
11 constantly keeps a voltage between the drain electrode
and the source electrode of the second NMOS transistor
MNS52 independently of a voltage at the eighth node N8 and
a current amount variation at the data line DL. Accordingly,
a certain data line DL on the EL panel is almost not
influenced by a current or a voltage at other data line DI
being adjacent thereto. In other words, the current driver CD
in FIG. 11 allows a signal at a certain data line on the EL
panel to have a current amount with an accurate magnitude
corresponding to a voltage of a pixel signal without an affect
of a signal at the adjacent data line.

[0100] Inthe mean time, the current driver CD is provided
at a non-display area on the EL panel as shown in FIG. 4.
Alternatively, in another embodiment of the present inven-
tion, current drivers CD may be included within a data driver
34 as shown in FIG. 12.

[0101] Referring to FIG. 12, the data driver 34 according
to another embodiment of the present invention includes a
shift resister 26, a first latch 28, a second latch 30 and a
current driver block CDB. The shift register 26 responds to
a start pulse applied from a controller (not shown) to
sequentially apply a shift clock to the first latch 28. The first
latch 28 responds to a shift clock from the shift register 26
to sequentially store a data supplied from a data supplier (not
shown). After all the data were stored in the first latch 28, a
data stored in the first latch 28 is shifted into the second latch
30. At this time, the data having been stored in the second
latch 30 is moved into the current driver block CDB. The
current driver block CDB drives a pixel element PE to
generate a light corresponding to a data value.

[0102] To this end, as shown in FIG. 13, the current driver
block CDB consists of a digital to analog (D/A) converter 36
and a current driver CB. The D/A converter 36 converts a
digital data sent from the second latch 30 into an analog data
(i.e., analog voltage). The current driver CB drives the pixel
element PE to generate a light corresponding to an analog
data supplied from the D/A converter 36.

[0103] As described above, according to the present
invention, a current amount flowing from the pixel into the
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data line is controlled to increase a maximum value of a
current amount flowing in the EL cell. Also, the current
mirror allows a current applied to the EL cell to be varied
into a magnitude corresponding to several to tens of times
the current amount at the data line, thereby enlarging a
difference in a current amount of a pixel signal for discrimi-
nating a gray scale level. Accordingly, the EL panel accord-
ing to the present invention can display a gray scale of
picture. Furthermore, the EL panel can supply an accurate
magnitude of current amount corresponding to a voltage of
a pixel signal without an affect of a signal at the adjacent
data lines.

[0104] 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
possible 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, comprising:

a plurality of gate lines;

a plurality of data lines arranged in such a manner to cross
the gate lines;

electro-luminescence cells provided at each intersection
between the gate lines and the data lines;

cell driving means, being provided at each of the electro-
luminescence cells, for responding to a signal at the
data lines to control a light quantity emitted from the
electro-luminescence cells;

a data driver for supplying a voltage pixel signal to the
data lines; and

a plurality of current drivers for responding to the voltage
pixel signal to control a current amount going through
the data lines from the cell driving means.

2. The electro-luminescence display according to claim 1,

wherein the cell driving means includes:

a first current path for allowing a current to flow into the
data line; and

a second current path for allowing a current having
several to tens of times the difference in quantity in
comparison 1o a current amount going through the first
current path to be applied to the electro-luminescence
cell.

3. The electro-luminescence display according to claim 1,

wherein each of the current drivers includes:

a transistor for responding to the voltage pixel signal to
control a current amount flowing from the data line into
a low voltage source.
4. The electro-luminescence display according to claim 3,
further comprising:

a resistor connected between the transistor and the low
voltage source.
5. The electro-luminescence display according to claim 3,
wherein the low voltage source generates any one of a
ground voltage and a negative voltage.
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6. The electro-luminescence display according to claim 1,
wherein each of the current drivers includes:

a resistor voltage divider connected between the data
driver and the low voltage source to generate at least
two divided-voltage signals; and

at least two transistors connected, in series, between the
data line and the low voltage source to respond to said
at least two divided-voltage signals.
7. The electro-luminescence display according to claim 6,
further comprising:

a resistor connected between said at least two transistors

and the low voltage source.

8. The electro-luminescence display according to claim 6,
wherein the low voltage source generates any one of a
ground voltage and a negative voltage.

9. The electro-luminescence display according to claim 1,
wherein each of the current drivers includes:

a current repeater, being connected between the data line
and the low voltage source, for responding to the
voltage pixel signal to control a current amount flowing
from the data line into the low voltage source.

10. The electro-luminescence display according to claim
9, wherein the low voltage source generates any one of a
ground voltage and a negative voltage.

11. The electro-luminescence display according to claim
1, wherein the current drivers are provided within the data
driver.

12. The electro-luminescence display according to claim
1, wherein the current drivers are provided between the data
driver and the cell driving means.

13. An electro-luminescence display, comprising:

a plurality of gate lines;

a plurality of data lines arranged in such a manner to cross
the gate lines;

electro-luminescence cells provided at each intersection
between the gate lines and the data lines;

cell driving means, being provided at each of the electro-
luminescence cells, for responding to a signal at the
data lines to control a light quantity emitted from the
electro-luminescence cells;

a data driver for supplying a voltage pixel signal to the
data lines;

a gate driver for supplying a driving signal to the gate
lines;

a plurality of current drivers for responding to the voltage
pixel signal to control a current amount going through
the data lines from the cell driving means; and

a plurality of pads provided at the current drivers to
receive the voltage pixel signal.
14. The electro-luminescence display according to claim
13, wherein each of the current drivers includes:

a low voltage source having any one of a ground voltage
and a negative voltage;

a transistor provided between the data line and the low
voltage source; and

a resistor provided between the transistor and the low
voltage source.
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15. The electro-luminescence display according to claim
13, wherein each of the current drivers includes:

a low voltage source having any one of a ground voltage
and a negative voltage;

at least three resistors connected, in series, between the
pad and the low voltage source; and

at least two transistors connected, in series, between the

data line and the low voltage source.

16. The electro-luminescence display according to claim
15, wherein each gate electrode of the transistors are con-
nected between the resistors.

17. The electro-luminescence display according to claim
13, wherein each of the current drivers includes:

a low voltage source having any one of a ground voltage
and a negative voltage;

a resistor and a first transistor connected, in series,
between the pad and the low voltage source; and

a second transistor provided between the data line and the

low voltage source.

18. The electro-luminescence display according to claim
17, wherein a source electrode and a gate electrode of the
first transistor are electrically connected to each other, and
the gate electrode of the first transistor is connected to a gate
electrode of the second transistor.

19. The electro-luminescence display according to claim
17, further comprising:
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a third transistor provided between the second transistor

and the data line.

20. The electro-luminescence display according to claim
19, wherein a gate electrode of the third is connected to the
source electrode of the first transistor, and a drain electrode
of the third transistor is connected to the gate electrodes of
the first and second transistors.

21. The electro-luminescence display according to claim
17, further comprising:

a third transistor provided between the resistor and the
first transistor; and

a fourth transistor provided between the data line and the

second transistor.

22. The electro-luminescence display according to claim
21, wherein a source electrode of the third transistor is
connected to the gate electrodes of the first and second
transistors.

23. The electro-luminescence display according to claim
21, further comprising:

a bias voltage source connected to gate electrodes of the
third and fourth transistors to apply a driving voltage
for driving the third and fourth transistors.

24. The electro-luminescence display according to claim

21, wherein the resistor is a variable resistor.
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