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DL

7) ABSTRACT

This invention relates to a driving apparatus for an electro
luminescence panel that is capable of preventing deteriora-
tion of a picture quality caused by the reduction of a driving
electric current which occurs when a gate signal is turned
off. A driving apparatus of an electro luminescence panel
according to the present invention includes a power supply
VDD for supplying power source to the electro lumines-
cence cell OLED, a first TFT connected between the power
supply and the data line, a second TFT connected between
the power supply and the electro luminescence cell OLED,
a third TFT connected between the power supply and the
first TFT for switching according to a signal on the gate line,
a fourth TFT connected between gate electrodes of the first
and second PMOS TFTs and the data line for switching
according to a signal on the gate line and a path of a data
signal from the data line, and a capacitor connected between
the gate electrodes of the first and second PMOS TFT’s and
the power supply.
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APPARATUS AND METHOD OF DRIVING
ELECTRO LUMINESCENCE PANEL

[0001] This application claims the benefit of Korean
Patent Application No. P2001-68871 filed on Nov. 6, 2001,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an electro lumi-
nescence panel, and more particularly to a driving apparatus
of an electro luminescence panel that is capable of prevent-
ing deterioration of a picture quality caused by the reduction
of a driving electric current which occurs when a gate signal
is turned off.

[0004]

[0005] Recently, there have been developed various flat
panel display devices reduced in weight and bulk that are
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) display etc.

[0006] Studies for heightening a display quality of the flat
panel display device and for providing the flat panel display
with a large-scale screen have been actively made. The EL
display among these is a self-luminescent device that emits
light by itself.

[0007] The EL display excites a fluorescent material in use
of carriers such as electrons, holes etc to display a picture or
video image. It can be driven with a DC voltage and its
response speed is fast.

[0008] An EL panel, as in FIG. 1, includes gate lines GL1
to GLm and data lines DL1 to DLn arranged crossing with
each other on a glass substrate 10, and pixel elements PE
arranged at each of intersections of the gate lines GL1 to
GLm and the data lines DL1 to DLn.

[0009] Each pixel element PE is driven to generated light
corresponding to the size of a pixel signal on the data line
DL when gate signals of the gate lines GL1 to GLm are
enabled.

[0010] To drive such an EL panel, a gate driver 12 is
connected to the gate lines GL1 to GLm and a data driver 14
is connected to the data lines DL1 to DLn. The gate driver
12 sequentially drives the gate lines GL1 to GLm. The data
driver 14 supplies the pixel signal to pixel elements PE
through the data lines DL1 to DLn.

[0011] Inthis way, shown in FIG. 2, the pixel elements PE
driven by the gate driver 12 and the data driver 14 include
an EL cell OLED connected to a ground voltage line GND
and a cell driving circuit 16 for driving the EL cell OLED.

[0012] FIG. 2 is a circuit diagram illustrating the pixel
element PE of FIG. 1 according to a conventional art. It is
adriving circuit applied to an intersection of the gate line GL
and the data line DL and consists of four thin film transistors
(TFTs) T1, T2, T3 and T4.

[0013] Referring to FIG. 2, the pixel element PE includes
an EL cell OLED connected to a ground voltage source

2.Discussion of the Related Art

May 8, 2003

GND and an EL cell driving circuit 16 connected between
the EL cell OLED and the data line DL.

[0014] The EL cell driving circuit 16 includes first and
second PMOS TFT T1 and T2 connected to the EL cell
OLED and a supply voltage line VDD to form an electric
current mirror; a third PMOS TFT T3 connected to a data
line DL and a gate line GL and responding to signals on the
gate line GL; a fourth PMOS TFT T4 connected to a gate
electrode of the first PMOS TFT T1 and the second PMOS
TFT T2, the gate line GL and the third PMOS TFT T3; and
the capacitor Cst connected between the gate electrode of
the first PMOS TFT T1 and the second PMOS TFT T2, and
the supply voltage line VDD.

[0015] In operation, if a low input signal, as in FIG. 3, is
inputted to the gate line GL, the third PMOS TFT T3 and the
fourth PMOS TFT T4 are turned on. If the third PMOS TFT
T3 and the fourth PMOS TFT T4 are turned on, the capacitor
Cst is charged, via the third PMOS TFT T3 and the fourth
PMOS TFT T4, with a video signal of a fixed size that is
inputted from the data line DL to synchronize with a
scanning signal.

[0016] The capacitor Cst is connected with the supply
voltage VDD and the gate electrode of the first PMOS TFT
T1 and the second PMOS TFT T2, and is charged with the
video signal supplied from the data line DL during the low
input period of the gate line GL. At this moment, a data
voltage, a drain voltage and a pixel voltage in a first node all
form the same electric potential, and these voltages are
applied to a gate of the second PMOS TFT T2. Upon the
turn-off of the gate signal, the third PMOS TFT T3 and the
fourth PMOS TFT T4 are in the state of high impedance, and
the capacitor Cst holds the video signal supplied from the
data line DL and then charged to it for one frame period.

[0017] Due to such a holding period, it is sustained by the
capacitor Cst that the video signal supplied from the data
line DL is supplied to the EL cell OLED. After it having
been held for one frame period, the video signal charged on
the capacitor Cst is supplied to the EL cell OLED to display
a video image on the display panel.

[0018] However, because the input signal is not a perfect
rectangular wave upon the turn-off of the gate input signal,
the output resistance of the third PMOS TFT T3 increases
while it being turned off. Also, the drain voltage rises in a
short time to the supply voltage. When the fourth PMOS
TET T4 is not turned off in advance, the rise of the drain
voltage results in the rise of the pixel voltage. The rise of the
pixel voltage drops a gate-source voltage Vgs of the second
PMOS TFT T2 to decrease the brightness of the EL cell
OLED. Such a change of the pixel voltage is much bigger
than a kick back phenomenon caused by simply capacitive
coupling. Even if the time while the gate signal changes
from the turn-on state to the turn-off state is reduced or the
capacitance 1s increased, the pixel voltage change does not
decrease to a desirable level.

[0019] FIG. 5 represents a pixel structure with two gate
lines according to a conventional art.

[0020] Referring to FIG. 5, a pixel element PE includes an
EL cell OLED connected to a ground potential source GND,
and an EL cell driving circuit 26 connected between the EL
cell OLED and a data line DL.
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[0021] The EL cell driving circuit 26 includes first and a
second PMOS TFT T1 and T2 connected to the EL cell
OLED and a supply voltage line VDD to form an electric
current mirror; a third PMOS TFT T3 connected to a data
line DL and a first gate line GL1 and responded to signals
on the gate line GL; a fourth PMOS TFT T4 connected to a
gate clectrode of the first PMOS TFT T1 and the second
PMOS TFT T2, a second gate line GL.2 and the third PMOS
TFT T3; and a capacitor Cst connected between the gate
electrode of the first PMOS TFT T1 and the second PMOS
TFT T2, and the supply voltage line VDD.

[0022] In operation, if a low input signal, as in FIG. 6, is
inputted to the first and second gate lines GLL1 and GI.2 at
the same time, the third PMOS TEFT T3 and the fourth PMOS
TFT T4 are turned on. If the third PMOS TFT T3 and the
fourth PMOS TFT T4 are turned on, the capacitor Cst is
charged via the third PMOS TFT T3 and the fourth PMOS
TFT T4 with a video signal of a fixed size that is inputted
from the data line DL to synchronize with a scanning signal.
In other words, the capacitor Cst is connected with the
supply voltage VDD and the gate electrode of the first
PMOS TFT T1 and the second PMOS TFT T2 and is
charged with the video signal supplied from the data line DL
during the low input period of the first and second gate lines
GL1 and GL2.

[0023] After this, by inputting a high input signal to the
second gate line GL2 before the first gate line GL1, the
fourth PMOS TFT T4 is made to be in a high impedance
state beforehand as in FIG. 7A to have the pixel voltage
sustain the data voltage. (Vdata=Vdrain=Vpixel) Then, even
if the first gate line GL1 is turned off by inputting the high
input signal to the first gate line GL1, and even if the drain
voltage Vdrain rises to the supply voltage as in FIG. 7B, it
does not have an effect on the pixel voltage Vpixel.

[0024] However, because two gate lines GL1 and GL2
should be every one pixel element in this case, the pixel
element has decreased brightness because of the reduction of
aperture area. There is also a problem that its cost increases
because two gate driving circuit should be formed indepen-
dently.

SUMMARY OF THE INVENTION

[0025] Accordingly, the present invention is directed to an
apparatus and method of driving electro luminescence panel
that substantially obviates one or more of the problems due
to limitations and disadvantages of the related art.

[0026] An advantage of the present invention is to provide
a driving apparatus of an electro luminescence panel that is
capable of improving picture quality by changing the loca-
tion of a fourth PMOS TFT in the electro luminescence
panel with a four TFT structure.

[0027] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0028] To achieve these and other advantages and in
accordance with the purpose of the present invention, as

May 8, 2003

embodied and broadly described, a driving apparatus of an
electro luminescence panel according to one aspect of the
present invention having gate lines, data lines arranged
crossing with the gate lines, and electro luminescence cells
OLED at intersections of the gate lines and the data lines,
includes an electro luminescence cell OLED driving circuit
at the intersections of the gate lines and the data lines for
driving the electro luminescence cells; and wherein the
electro luminescence cell driving circuit includes a power
supply VDD for supplying power source to the electro
luminescence cell OLED, a first PMOS TFT connected
between the power supply and the data line, a second PMOS
TFT connected between the power supply and the electro
luminescence cell OLED, a third PMOS TFT connected
between the power supply and the first PMOS TFT for
switching according to a signal of the gate line, a fourth
PMOS TFT connected between gate electrodes of the first
and the second PMOS TFT’s and the data line for switching
according to a signal of the gate line and a path of a data
signal from the data line, and a capacitor connected between
the gate electrodes of the first and the second PMOS TFT’s
and the power supply.

[0029] A driving apparatus of an electro luminescence
panel according to another aspect of the present invention
having gate lines, data lines arranged crossing with the gate
lines, and electro luminescence cells OLED at intersections
of the gate lines and the data lines, includes an electro
luminescence cell OLED driving circuit at the intersections
of the gate lines and the data lines for driving the electro
luminescence cells; and wherein the electro luminescence
cell driving circuit includes a power supply VDD for sup-
plying power source to the electro luminescence cell OLED,
a first PMOS TFT connected between the power supply and
the data line, a second PMOS TFT connected between the
power supply and the electro luminescence cell OLED, a
first NMOS TFT connected between the power supply and
the first PMOS TFT for playing role of a switch by a signal
of the gate line, a seccond NMOS TFT connected between
gate electrodes of the first and the second PMOS TFT’s and
the data line for switching according to a signal of the gate
line and a path of a data signal from the data line, and a
capacitor connected between the gate electrodes of the first
and the second PMOS TFT’s and the power supply.

[0030] A driving apparatus of an electro luminescence
panel according to still another aspect of the present inven-
tion having gate lines, data lines arranged crossing with the
gate lines, and electro luminescence cells OLED at inter-
sections of the gate lines and the data lines, includes an
electro luminescence cell OLED driving circuit at the inter-
sections of the gate lines and the data lines for driving the
electro luminescence cells; and wherein the electro lumi-
nescence cell driving circuit includes a power supply VDD
for supplying power source to the electro luminescence cell
OLED, a first NMOS TFT connected between the power
supply and the data line, a second NMOS TFT connected
between the power supply and the electro luminescence cell
OLED, a first PMOS TFT connected between the power
supply and the first NMOS TFT for playing role of a switch
by a signal of the gate line, a second PMOS TFT connected
between gate electrodes of the first and the second NMOS
TFT’s and the data line for playing role of a switch by a
signal of the gate line and a path of a data signal from the
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data line, and a capacitor connected between the gate
electrodes of the first and the second NMOS TFT’s and the
power supply.

[0031] A driving apparatus of an electro luminescence
panel according to still another aspect of the present inven-
tion having gate lines, data lines arranged crossing with the
gate lines, and electro luminescence cells OLED at inter-
sections of the gate lines and the data lines, includes an
electro luminescence cell OLED driving circuit at the inter-
sections of the gate lines and the data lines for driving the
electro luminescence cells; and wherein the electro lumi-
nescence cell driving circuit includes a power supply VDD
for supplying power source to the electro luminescence cell
OLED, a first NMOS TFT connected between the power
supply and the data line, a second NMOS TFT connected
between the power supply and the electro luminescence cell
OLED, a third NMOS TFT connected between the power
supply and the first NMOS TFT for playing role of a switch
by a signal of the gate line, a fourth NMOS TFT connected
between gate electrodes of the first and the second NMOS
TFT’s and the data line for playing role of a switch by a
signal of the gate line and a path of a data signal from the
data line, and a capacitor connected between the gate
electrodes of the first and the second NMOS TFT’s and the
power supply.

[0032] A driving apparatus of an electro luminescence
panel according to still another aspect of the present inven-
tion having gate lines, data lines arranged crossing with the
gate lines, and electro luminescence cells OLED at inter-
sections of the gate lines and the data lines, includes an
electro luminescence cell OLED driving circuit at the inter-
sections of the gate lines and the data lines for driving the
electro luminescence cells; and wherein the electro lumi-
nescence cell driving circuit includes a power supply VDD
for supplying power source to the electro luminescence cell
OLED, a first PMOS TFT connected between the power
supply and the data line, a second PMOS TFT connected
between the power supply and the electro luminescence cell
OLED, a third PMOS TFT connected between the power
supply and a source electrode of the first PMOS TFT for
being switched by a signal of the gate line, a fourth PMOS
TFT connected between gate electrodes of the first and the
second PMOS TFT’s and the data line acting as a switch and
at the same time a path of a data signal from the data line,
and a capacitor connected between the gate electrodes of the
first and the second PMOS TFT’s and the power supply.

[0033] A driving apparatus of an electro luminescence
panel according to still another aspect of the present inven-
tion having gate lines, data lines arranged crossing with the
gate lines, and electro luminescence cells OLED at inter-
sections of the gate lines and the data lines, includes an
electro luminescence cell OLED driving circuit at the inter-
sections of the gate lines and the data lines for driving the
electro luminescence cells; and wherein the electro lumi-
nescence cell driving circuit includes a power supply VDD
for supplying power source to the electro luminescence cell
OLED, a first PMOS TFT connected between the power
supply and the data line, a second PMOS TFT connected
between the power supply and the electro luminescence cell
OLED, a first NMOS TFT connected between the power
supply and a source electrode of the first PMOS TFT for
being switched by a signal of the gate line, a second NMOS
TFT connected between gate electrodes of the first and the
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second PMOS TFT’s and the data line for acting as a switch
and at the same time a path of a data signal from the data
line, and a capacitor connected between the gate electrodes
of the first and the second PMOS TFT’s and the power
supply.

[0034] A driving apparatus of an electro luminescence
panel according to still another aspect of the present inven-
tion having gate lines, data lines arranged crossing with the
gate lines, and electro luminescence cells OLED at inter-
sections of the gate lines and the data lines, includes an
electro luminescence cell OLED driving circuit at the inter-
sections of the gate lines and the data lines for driving the
electro luminescence cells; and wherein the electro lumi-
nescence cell driving circuit includes a power supply VDD
for supplying power source to the electro luminescence cell
OLED, a first NMOS TFT connected between the power
supply and the data line, a second NMOS TFT connected
between the power supply and the electro luminescence cell
OLED, a first PMOS TFT connected between the power
supply and a source electrode of the first NMOS TFT for
being switched by a signal of the gate line, a second PMOS
TFT connected between gate electrodes of the first and the
second NMOS TFT’s and the data line for playing role of a
switch and at the same time a path of a data signal from the
data line, and a capacitor connected between the gate
electrodes of the first and the second NMOS TFT’s and the
power supply.

[0035] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWING

[0036] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0037]

[0038] FIG. 1 illustrates an electro luminescence panel
according to a conventional art;

[0039] FIG. 2 is a circuit diagram representing a pixel
element of the electroluminescence panel illustrated in FIG.
1

[0040] FIG. 3 is a timing diagram for driving the pixel
element of FIG. 2;

[0041] FIGS. 4A and 4B represent the state of the pixel
element according to driving timing of FIG. 3;

[0042] FIG. 5 represents a pixel structure with two gate
lines according to a conventional art;

[0043] FIG. 6 is a timing diagram for driving the pixel
element of FIG. 5;

[0044] FIGS. 7A and 7B represent the state of the pixel
element according to driving timing of FIG. 6;

[0045] FIG. 8 represents a pixel element of an electro
luminescence panel according to a first embodiment of the
present invention;

In the drawings:
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[0046] FIG. 9 is a timing diagram for driving the pixel
element of FIG. 8;

[0047] FIG 10A and 10B represent the state of the pixel
element according to driving timing of FIG. 8;

[0048] FIG. 11 represents a pixel element of an electro
luminescence panel according to a second embodiment of
the present invention;

[0049] FIG. 12 is a timing diagram for driving the pixel
element of FIG. 11;

[0050] FIG. 13 represents a pixel element of an electro
luminescence panel according to a third embodiment of the
present invention,

[0051] FIG. 14 is a timing diagram for driving the pixel
element of FIG. 13;

[0052] FIG. 15 represents a pixel element of an electro
luminescence panel according to a fourth embodiment of the
present invention,

[0053] FIG. 16 is a timing diagram for driving the pixel
element of FIG. 185;

[0054] FIG. 17 represents a pixel element of an electro
luminescence panel according to a fifth embodiment of the
present invention,

[0055] FIG. 18 is a timing diagram for driving the pixel
clement of FIG. 17,

[0056] FIG. 19 represents a pixel element of an electro
luminescence panel according to a sixth embodiment of the
present invention,

[0057] FIG. 20 is a timing diagram for driving the pixel
element of FIG. 19;

[0058] FIG. 21 represents a pixel element of an electro
luminescence panel according to a seventh embodiment of
the present invention;

[0059] FIG. 22 is a timing diagram for driving the pixel
¢lement of FIG. 21;

[0060] FIG. 23 represents a pixel element of an electro
luminescence panel according to a eighth embodiment of the
present invention; and

[0061] FIG. 24 is a timing diagram for driving the pixel
element of FIG. 23.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0062] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0063] In the present invention as in FIG. 1, an EL panel
includes gate lines GL1 to GLm and data lines DL1 to DLn
arranged crossing with each other on a glass substrate 10,
and pixel elements PE arranged at each of intersections of
the gate lines GL1 to GLm and the data lines DL1 to DLn.

[0064] When gate signals of the gate lines GL1 to GLm
are enabled, each pixel element PE is driven to generate light
corresponding to the size of a pixel signal on the data line
DL.

May 8, 2003

[0065] To drive such an EL panel, a gate driver 12 is
connected to the gate lines GL1 to GLm and a data driver 14
is connected to the data lines DL1 to DLn. The gate driver
12 sequentially drives the gate lines GL1 to GLm. The data
driver 14 supplies the pixel signal to pixel elements PE
through the data lines DL1 to DLn.

[0066] FIG. 8 represents a pixel element of an electro
luminescence panel according to the first embodiment of the
present invention. The pixel elements PE include an EL cell
OLED connected to a ground voltage source GND and a cell
driving circuit 36 for driving the EL cell OLED.

[0067] The EL cell driving circuit 36 includes first and
second PMOS TFTs T1 and T2 connected to the EL cell
OLED and a supply voltage line VDD to form an electric
current mirror; a third PMOS TFT T3 connected between the
supply voltage line VDD and a source electrode of the
second PMOS TFT T2 and responsive to signals on the gate
line GL; a fourth PMOS TFT T4 connected between the data
line DL and a gate electrode of the first and second PMOS
TFT’s T1 and T2, and responsive to signals on the gate line
GL and the data line DL; and a capacitor Cst connected
between the gate electrode of the first PMOS TFT T1 and the
second PMOS TFT T2, and the supply voltage line VDD.

[0068] In operation, if a low input signal, as in FIG. 9, is
inputted to the gate line GL, the third PMOS TEFT T3 and the
fourth PMOS TFT T4 are turned on. If the third PMOS TFT
T3 and the fourth PMOS TFT T4 are turned on, the capacitor
Cst is charged, via the fourth PMOS TFT T4, with a video
signal of a fixed size that is inputted from the data line DL
to synchronize with a scanning signal.

[0069] In this case, a data voltage Vdrain, a drain voltage
Vdrain and a pixel voltage Vpixel in the first node N1
sustain the same voltage level as in FIG. 10A. Also, a source
voltage of the second PMOS TFT T2 remains at the same
voltage level as the supply voltage. Thus, the third PMOS
TFT T3 switches the electric current from the data line DL
to a pixel electrode and in addition acts as a switch between
the supply voltage line VDD and a source of the second
PMOS TFT T2.

[0070] Then, if the input signal of the gate line GL is
turned off, as in FIG. 10B, the third PMOS TFT T3 shuts off
the supply voltage from the supply voltage line VDD at the
source of the second PMOS TFT T2 to control a phenom-
enon that the drain voltage of the second PMOS TFT T2 is
pulled up to the supply voltage. Because the fourth PMOS
TFT T4 is turned off in the state when the data voltage
remains constant, the gate voltage of the first PMOS TFT T1
is stably sampled to prevent the picture quality from dete-
riorating.

[0071] Moreover, upon the turn-off of the gate signal, the
third PMOS TFT T3 and the fourth PMOS TFT T4 become
in the state of high impedance, and the capacitor Cst holds
the video signal supplied from the data line DL and is
charged with it for one frame period. Due to such a holding
period, the video signal is sustained by the capacitor Cst
such that it continues to be supplied to the EL cell OLED.
After being held for one frame period, the video signal is
charged to the capacitor Cst with is supplied to the EL cell
OLED to display a video image on the display panel.

[0072] FIG. 11 represents a pixel element of an electro
luminescence panel according to the second embodiment of
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the present invention. The pixel elements PE include an EL
cell OLED connected to a ground voltage source GND and
a cell driving circuit 46 for driving the EL cell OLED.

[0073] The EL cell driving circuit 46 includes the first and
second PMOS TFTs T1 and T2 connected to the EL cell
OLED and a supply voltage line VDD to form an electric
current mirror; a first NMOS TFT T3 connected between the
supply voltage line VDD and a source electrode of the
second PMOS TFT T2 and responsive to signals on the gate
line GL; a second NMOS TFT T4 connected between the
data line DL and a gate electrode of the first and second
PMOS TFTs T1 and T2, and responsive to signals on the
gate line GL and the data line DL; and a capacitor Cst
connected between the gate electrode of the first PMOS TEFT
T1 and the second PMOS TFT T2, and the supply voltage
line VDD.

[0074] In operation, if a high input signal, as in FIG. 12,
is inputted to the gate line GL, the first NMOS TFT T3 and
the second NMOS TFT T4 are turned on. If the first NMOS
TFT T3 and the second NMOS TFT T4 are turned on, the
capacitor Cst is charged, via the second NMOS TFT T4,
with a video signal of a fixed size that is inputted from the
data line DL to synchronize with a scanning signal.

[0075] In this case, a data voltage Vdata, a drain voltage
Vdrain and a pixel voltage Vpixel in the first node N1
sustain the same voltage level. Also, a source voltage of the
second PMOS TFT T2 remains at the same voltage level as
the supply voltage. Thus, the first NMOS TFT T3 plays role
switches the electric current from the data line DL to a pixel
electrode and in addition acts as a switch between the supply
voltage line VDD and a source of the second PMOS TFT T2.

[0076] Then, if the input signal of the gate line GL is
turned off, the first NMOS TFT T3 shuts off the supply
voltage from the supply voltage line VDD at the source of
the second PMOS TFT T2 to control a phenomenon that the
drain voltage of the second PMOS TFT T2 is pulled up to the
supply voltage. Because the second NMOS TFT T4 is turned
off in the state when the data voltage remains fixed, the gate
voltage of the first PMOS TFT T1 is stably sampled to
prevent the picture quality from deteriorating.

[0077] Moreover, upon the turn-off of the gate signal, the
first NMOS TFT T3 and the second NMOS TFT T4 become
in the state of high impedance, and the capacitor Cst holds
the video signal supplied from the data line DL and is charge
with the video signal for one frame period. Due to such a
holding period, video signal is sustained by the capacitor Cst
such that it is supplied to the EL cell OLED. After it having
been held for one frame period, the video signal charged to
the capacitor Cst is supplied to the EL cell OLED to display
a video image on the display panel.

[0078] FIG. 13 represents a pixel element of an electro
luminescence panel according to the third embodiment of
the present invention. The pixel elements PE include an EL
cell OLED connected to a ground voltage source GND and
a cell driving circuit 56 for driving the EL cell OLED.

[0079] The EL cell driving circuit 56 includes the first and
second NMOS TFT T1 and T2 connected to the EL cell
OLED and a supply voltage line VDD to form an electric
current mirror; a first PMOS TFT T3 connected between the
supply voltage line VDD and a source electrode of the
second NMOS TFT T2 and responsive to signals on the gate
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line GL; a second PMOS TFT T4 connected between the
data line DL and a gate electrode of the first and second
NMOS TFTs T1 and T2, and responsive to signals on the
gate line GL and the data line DL; and a capacitor Cst
connected between the gate electrode of the first NMOS TFT
T1 and the second NMOS TFT T2, and the supply voltage
line VDD.

[0080] Inoperation, if a low input signal, as in FIG. 14, is
inputted to the gate line GL, the first PMOS TFT T3 and the
second PMOS TFT T4 are turned on. If the first PMOS TFT
T3 and the second PMOS TFT T4 are turned on, the
capacitor Cst is charged, via the second PMOS TFT T4, with
a video signal of a fixed size that is inputted from the data
line DL to synchronize with a scanning signal.

[0081] In this case, a data voltage Vdrain, a drain voltage
Vdrain and a pixel voltage Vpixel in a first node N1 sustain
the same voltage level. Also, a source voltage of the second
NMOS TFT T2 remains at the same voltage level as the
supply voltage. Thus, the first PMOS TFT T3 switches the
electric current from the data line DL to a pixel electrode and
in addition acts as a switch between the supply voltage line
VDD and a source of the second NMOS TFT T2.

[0082] Then, if the input signal of the gate line GL is
turned off, the first PMOS TFT T3 shuts off the supply
voltage from the supply voltage line VDD at the source of
the second NMOS TFT T2 to control a phenomenon that the
drain voltage of the second NMOS TFT T2 is pulled up to
the supply voltage. Because the second PMOS TFT T4 is
turned off in the state when the data voltage remains fixed,
the gate voltage of the first NMOS TFT T1 is stably sampled
to prevent the picture quality from deteriorating.

[0083] Moreover, upon the turn-off of the gate signal, the
first PMOS TFT T3 and the second PMOS TFT T4 become
in the state of high impedance, and the capacitor Cst holds
the video signal supplied from the data line DL and is
charged with the video signal for one frame period. Due to
such a holding period, it is sustained by the capacitor Cst
such that the video signal supplied from the data line DL is
supplied to the EL cell OLED. After it having been held for
one frame period, the video signal charged to the capacitor
Cst is supplied to the EL cell OLED to display a video image
on the display panel.

[0084] FIG. 15 represent a pixel element of an electro
luminescence panel according to the fourth embodiment of
the present invention. The pixel elements PE include an EL
cell OLED connected to a ground voltage source GND and
a cell driving circuit 66 for driving the EL cell OLED.

[0085] The EL cell driving circuit 66 includes the first and
second NMOS TFT T1 and T2 connected to the EL cell
OLED and a supply voltage line VDD to form an electric
current mirror; a third NMOS TFET T3 connected between
the supply voltage line VDD and a source electrode of the
second NMOS TFT T2 and responsive to signals on the gate
line GL; a fourth NMOS TFT T4 connected between the data
line DL and a gate electrode of the first and second NMOS
TFTs T1 and T2, and responsive to signals on the gate line
GL and the data line DL; and a capacitor Cst connected
between the gate electrode of the first NMOS TFT T1 and
the second NMOS TFT T2, and the supply voltage line
VDD.

[0086] In operation, if a high input signal, as in FIG. 16,
is inputted to the gate line GL, the third NMOS TFT T3 and
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the fourth NMOS TFT T4 are turned on. If the third NMOS
TFT T3 and the fourth NMOS TFT T4 are turned on, the
capacitor Cst is charged, via the fourth NMOS TFT T4, with
a video signal of a fixed size that is inputted from the data
line DL to synchronize with a scanning signal.

[0087] In this case, a data voltage Vdrain, a drain voltage
Vdrain and a pixel voltage Vpixel in the first node N1
sustain the same voltage level. Also, a source voltage of the
second NMOS TFT T2 remains at the same voltage level as
the supply voltage. Thus, the third NMOS TFT T3 switches
the electric current from the data line DL to a pixel electrode
and in addition acts as a switch between the supply voltage
line VDD and a source of the second NMOS TFT T2.

[0088] Then, if the input signal of the gate line GL is
turned off, the third NMOS TFT T3 shuts off the supply
voltage from the supply voltage line VDD at the source of
the second NMOS TFT T2 to control a phenomenon that the
drain voltage of the second NMOS TFT T2 is pulled up to
the supply voltage. Because the fourth NMOS TFT T4 is
turned off in the state when the data voltage remains
constant, the gate voltage of the first NMOS TFT T1 is stably
sampled to prevent the picture quality from deteriorating.

[0089] Moreover, upon the turn-off of the gate signal, the
third NMOS TFT T3 and the fourth NMOS TFT T4 become
in the state of high impedance, and the capacitor Cst holds
the video signal supplied from the data line DL and is
charged with the video signal for one frame period. Due to
such a holding period, the video signal is sustained by the
capacitor Cst such that the video signal supplied from the
data line DL is supplied to the EL cell OLED. After it having
been held for one frame period, the video signal charged to
the capacitor Cst is supplied to the EL cell OLED to display
a video image on the display panel.

[0090] FIG. 17 represents a pixel element of an electro
luminescence panel according to the fifth embodiment of the
present invention, and the pixel elements PE include an EL
cell OLED connected to a ground voltage source GND and
a cell driving circuit 76 for driving the EL cell OLED.

[0091] The EL cell driving circuit 76 includes the first and
second PMOS TFTs T1 and T2 connected to the EL cell
OLED and a supply voltage line VDD to form an electric
current mirror; a third PMOS TFT T3 connected between the
supply voltage line VDD and a source electrode of the
second PMOS TFT T2 and responsive to signals on the gate
line GL; a fourth PMOS TFT T4 connected between the first
PMOS TFT T1 and the second PMOS TFT T2, and respon-
sive to signals on the gate line GL and the data line DL; and
a capacitor Cst connected between the gate electrode of the
first PMOS TFT T1 and the drain electrode of the fourth
PMOS TFT T4, and the supply voltage line VDD. Also, the
data line DL is connected to the drain electrode of the second
PMOS TFT T2 and the source electrode of the fourth PMOS
TFT T4.

[0092] In operation, if a low input signal, as in FIG. 18, is
inputted to the gate line GL, the third PMOS TFT T3 and the
fourth PMOS TFT T4 are turned on. If the third PMOS TFT
T3 and the fourth PMOS TFT T4 are turned on, the capacitor
Cst is charged, via the fourth PMOS TFT T4, with a video
signal of a fixed size that is inputted from the data line DL
to synchronize with a scanning signal.

[0093] In this case, a data voltage Vdrain and a pixel
voltage Vpixel in the first node N1 sustain the same voltage
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level. Also, a source voltage of the second PMOS TFT T2
remains at the same voltage level as the supply voltage.
Thus, the third PMOS TFT T3 switches the electric current
from the data line DL to a pixel electrode and in addition acts
as a switch between the supply voltage line VDD and a
source of the second PMOS TFT T2.

[0094] Then, if the input signal of the gate line GL is
turned off, the third PMOS TFT T3 shuts off the supply
voltage from the supply voltage line VDD at the source of
the second PMOS TFT T2 to control a phenomenon that the
data voltage Vdata in the second PMOS TFT T2 is pulled up
to the supply voltage. Because the fourth PMOS TFT T4 is
turned off in the state when the data voltage remains
constant, the gate voltage of the first PMOS TFT T1 is stably
sampled to prevent the picture quality from being deterio-
rating. After it having been held for one frame period, the
video signal charged to the capacitor Cst is supplied to the
EL cell OLED to display a video image on the display panel.

[0095] FIG. 19 represent a pixel element of an electro
luminescence panel according to a sixth embodiment of the
present invention. The pixel elements PE include an EL cell
OLED connected to a ground voltage source GND and a cell
driving circuit 86 for driving the EL cell OLED.

[0096] The EL cell driving circuit 86 includes a first and
a second PMOS TFTs T1 and T2 connected to the EL cell
OLED and a supply voltage line VDD to form an electric
current mirror; a first NMOS TFT T3 connected between the
supply voltage line VDD and a source electrode of the
second PMOS TFT T2 and responsive to signals on the gate
line GL; a seccond NMOS TFT T4 connected between the
first PMOS TFT T1 and the second PMOS TFT T2, and
responsive to signals on the gate lien GL and the data line
DL; and a capacitor Cst connected between the gate elec-
trode of the first PMOS TFT T1 and the drain electrode of
the second NMOS TFT T4, and the supply voltage line
VDD. Also, the data line DL is connected to the drain
electrode of the second PMOS TFT T2 and the source
electrode of the second NMOS TFT T4.

[0097] In operation, if a high input signal, as in FIG. 20,
is inputted to the gate line GL, the first NMOS TFT T3 and
the second NMOS TFT T4 are turned on. If the first NMOS
TET T3 and the second NMOS TEFT T4 are turned on, the
capacitor Cst is charged, via the second NMOS TFT T4,
with a video signal of a fixed size that is inputted from the
data line DL to synchronize with a scanning signal.

[0098] In this case, a data voltage Vdrain and a pixel
voltage Vpixel in the first node N1 sustain the same voltage
level. Also, a source voltage of the second PMOS TFT T2
remains at the same voltage level as the supply voltage.
Thus, the first NMOS TFT T3 switches the electric current
from the data line DL to a pixel electrode and in addition acts
as a switch between the supply voltage line VDD and a
source of the second PMOS TFT T2.

[0099] Then, if the input signal of the gate line GL is
turned off, the first NMOS TFT T3 shuts off the supply
voltage from the supply voltage line VDD at the source of
the second PMOS TFT T2 to control a phenomenon that the
data voltage Vdata in the second PMOS TFT T2 is pulled up
to the supply voltage. Because the second NMOS TFT T4 is
turned off in the state when the data voltage remains
constant, the gate voltage of the first PMOS TFT T1 is stably
sampled to prevent the picture quality from deteriorating.
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[0100] Moreover, upon the turn-off of the gate signal, the
first NMOS TFT T3 and the second NMOS TFT T4 become
in the state of high impedance, and the capacitor Cst holds
the video signal supplied from the data line DL and is
charged with it for one frame period. Due to such a holding
period, the video signal is sustained by the capacitor Cst
such that the video signal supplied from the data line DL is
supplied to the EL cell OLED. After having been held for
one frame period, the video signal charged to the capacitor
Cst is supplied to the EL cell OLED to display a video image
on the display panel.

[0101] FIG. 21 particularly represents a pixel element of
an electro luminescence panel according to the seventh
embodiment of the present invention. The pixel elements PE
include an EL cell OLED connected to a ground voltage
source GND and a cell driving circuit 96 for driving the EL
cell OLED.

[0102] The EL cell driving circuit 96 includes the first and
second NMOS TFTs T1 and T2 connected to the EL cell
OLED and a supply voltage line VDD to form an electric
current mirror; a first PMOS TFT T3 connected between the
supply voltage line VDD and a source electrode of the
second NMOS TFT T2 and responsive to signals on the gate
line GL; a second PMOS TFT T4 connected between the
first NMOS TFT T1 and the second NMOS TFT T2, and
responsive to signals on the gate line GL and the data line
DL; and a capacitor Cst connected between the gate elec-
trode of the first NMOS TFT T1 and the drain electrode of
the second PMOS TFT T4, and the supply voltage line VDD.
Also, the data line DL is connected to the drain electrode of
the second NMOS TFT T2 and the source electrode of the
second PMOS TFT T4.

[0103] In operation, if a low input signal, as in FIG. 22, is
inputted to the gate line GL, the first PMOS TFT T3 and the
second PMOS TFT T4 are turned on. If the first PMOS TFT
T3 and the second PMOS TFT T4 are turned on, the
capacitor Cst is charged, via the second PMOS TFT T4, with
a video signal of a fixed size that is inputted from the data
line DL to synchronize with a scanning signal.

[0104] In this case, a data voltage Vdrain and a pixel
voltage Vpixel in the first node N1 sustain the same voltage
level. Also, a source voltage of the second NMOS TFT T2
remains at the same voltage level as the supply voltage.
Thus, the first PMOS TFT T3 switches the electric current
from the data line DL to a pixel electrode and in addition acts
as a switch between the supply voltage line VDD and a
source of the second NMOS TFT T2.

[0105] Then, if the input signal of the gate line GL is
turned off, the first PMOS TFT T3 shuts off the supply
voltage from the supply voltage line VDD at the source of
the second NMOS TFT T2 to control a phenomenon that the
data voltage Vdata in the second NMOS TFT T2 is pulled up
to the supply voltage. Because the second PMOS TFT T4 is
turned off in the state when the data voltage remains fixed,
the gate voltage of the first NMOS TFT T1 is stably sampled
to prevent the picture quality from being deteriorated.

[0106] Moreover, upon the turn-off of the gate signal, the
first PMOS TFT T3 and the second PMOS TFT T4 become
in the state of high impedance, and the capacitor Cst holds
the video signal supplied from the data line DL and is
charged with it for one frame period. Due to such a holding
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period, the video signal is sustained by the capacitor Cst
such that the video signal supplied from the data line DL is
supplied to the EL cell OLED. After having been held for
one frame period, the video signal charged the capacitor Cst
with is supplied to the EL cell OLED to display a video
image on the display panel.

[0107] FIG. 23 represent a pixel element of an electro
luminescence panel according to the eighth embodiment of
the present invention. The pixel elements PE include an EL
cell OLED connected to a ground voltage source GND and
a cell driving circuit 106 for driving the EL cell OLED.

[0108] The EL cell driving circuit 106 includes first and
second NMOS TFT T1 and T2 connected to the EL cell
OLED and a supply voltage line VDD to form an electric
current mirror; a third NMOS TFT T3 connected between
the supply voltage line VDD and a source electrode of the
second NMOS TFT T2 and responsive to signals on the gate
line GL; the fourth NMOS TFT T4 connected between the
first NMOS TFT T1 and the second NMOS TFT T2, and
responsive to signals on the gate line GL and the data line
DL; and a capacitor Cst connected between the gate elec-
trode of the first NMOS TFT T1 and the drain electrode of
the fourth NMOS TFT T4, and the supply voltage line VDD.
Also, the data line DL is connected to the drain electrode of
the second NMOS TFT T2 and the source electrode of the
fourth NMOS TFT T4.

[0109] In operation, if a high input signal, as in FIG. 24,
is inputted to the gate line GL, the third NMOS TFT T3 and
the fourth NMOS TFT T4 are turned on. If the third NMOS
TEFT T3 and the fourth NMOS TFT T4 are turned on, the
capacitor Cst is charged, via the fourth NMOS TFT T4, with
a video signal of a fixed size that is inputted from the data
line DL to synchronize with a scanning signal.

[0110] In this case, a data voltage Vdrain and a pixel
voltage Vpixel in a first node N1 sustain the same voltage
level. Also, a source voltage of the second NMOS TFT T2
remains at the same voltage level as the supply voltage.
Thus, the third NMOS TFT T3 switches the electric current
from the data line DL to a pixel electrode and in addition acts
as a switch between the supply voltage line VDD and a
source of the second NMOS TFT T2.

[0111] Then, if the input signal of the gate line GL is
turned off, the third NMOS TFT T3 shuts off the supply
voltage from the supply voltage line VDD at the source of
the second NMOS TFT T2 to control a phenomenon that the
data voltage Vdata in the second NMOS TFT T2 is pulled up
to the supply voltage. Because the fourth NMOS TFT T4 is
turned off in the state when the data voltage remains fixed,
the gate voltage of the first NMOS TFT T1 is stably sampled
to prevent the picture quality from deteriorating.

[0112] Moreover, upon the turn-off of the gate signal, the
third NMOS TFT T3 and the fourth NMOS TFT T4 become
in the state of high impedance, and the capacitor Cst holds
the video signal supplied from the data line DL and is
charged with it for one frame period. Due to such a holding
period, the video signal is sustained by the capacitor Cst
such that the video signal supplied from the data line DL is
supplied to the EL cell OLED. After having been held for
one frame period, the video signal charged to the capacitor
Cst is supplied to the EL cell OLED to display a video image
on the display panel.
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[0113] Depending on the types of transistors used in the
driving circuit of the present invention, the signal on the gate
line may range from -4V to =10V or +4V to +10V. Other
values are also possible depending on the actual components
used in the driving circuit.

[0114] As described above, the driving apparatus of the
electro luminescence panel and method thereof according to
the present invention changes the constituent location of one
transistor between two switching thin film transistors in a
electro luminescence panel with one gate line structure,
thereby restraining a reference voltage change upon turning
off the input signal of the gate line and shutting off the
change of the driving electric current. With this, the problem
of the picture quality change of the panel can be solved.

[0115] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A driving apparatus for an electro luminescence panel
having gate lines, data lines crossing with the gate lines, and
electro luminescence cells OLED installed at crossing points
of the gate lines and the data lines, comprising:

a first TFT connected between a power supply and a data
line;

asecond TFT connected between the power supply and an
electro luminescence cell OLED;

a third TFT connected between the power supply and the
first TFT for switching according to a signal on a gate
ling;

a fourth TFT connected between gate electrodes of the

first and second TFTs and the data line for switching
according to the signal on the gate line; and

a capacitor connected between the gate electrode of the

second TFT and the power supply.

2. The driving apparatus of claim 1, wherein the first and
second TFTs are TFTs of the same type.

3. The driving apparatus of claim 1, wherein the third and
fourth TFTs are TFTs of the same type.

4. The driving apparatus of claim 2, wherein the first and
second TFTs are PMOS TFTs.

5. The driving apparatus of claim 3, wherein the third and
fourth TFTs are PMOS TFTs.

6. The driving apparatus of claim 2, wherein the first and
second TFTs are NMOS TFTs.

7. The driving apparatus of claim 3, wherein the third and
fourth TFTs are NMOS TFTs.

8. A driving apparatus of an electro luminescence panel
having gate lines, data lines crossing with the gate lines, and
electro luminescence cells OLED at crossing points of the
gate lines and the data lines, comprising:

a first TFT connected between a power supply and a data
line and having a gate electrode connected to the data
line;

asecond TFT connected between the power supply and an
electro luminescence cell OLED;
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a third TFT connected between the power supply and a
source electrode of the first TFT for switching accord-
ing to a signal on a gate line;

the fourth TFT connected between the data line and a gate
electrode of the second TFT for switching according to
the signal on the gate line; and

a capacitor connected between the gate electrode of the

second TFT and the power supply.

9. The driving apparatus of claim 8, wherein the first and
second TFTs are TFTs of the same type.

10. The driving apparatus of claim 8, wherein the third
and fourth TFTs are TFTs of the same type.

11. The driving apparatus of claim 9, wherein the first and
second TFTs are PMOS TFTs.

12. The driving apparatus of claim 10, wherein the third
and fourth TFTs are PMOS TFTs.

13. The driving apparatus of claim 9, wherein the first and
second TFTs are NMOS TFTs.

14. The driving apparatus of claim 10, wherein the third
and fourth TFTs are NMOS TFTs.

15. A method of driving a driver circuit of an electrolu-
minescence OLED cell of an electroluminescence panel, the
electroluminescence panel having gate lines, data lines
crossing with the gate lines, and electro luminescence cells
OLED at crossing points of the gate lines and the data lines,
the driver circuit having a first TFT connected between a
power supply and a data line; a second TFT connected
between the power supply and an electro luminescence cell
OLED; a third TFT connected between the power supply
and the first TFT for switching according to a signal on gate
line; a fourth TFT connected between gate electrodes of the
first and second TFTs and the data line for switching
according to the signal on the gate line; and a capacitor
connected between the gate electrode of the second TFT and
the power supply, the method of driving an electrolumines-
cence cell, comprising:

supplying an on signal on the gate line to the gates of the
third and fourth TFTs such that the first TFT is con-
nected to the power supply and is also connected to the
data line and the gates of the first and second TFTs are
also connected to the data line such a voltage on the
data line is transferred to the gate of the second TFT;
and

subsequently supplying an off signal on the gate line to the
gates of the third and fourth TFTs such that a source of
the first TFT is disconnected from the power supply and
the gate of the second TFT is disconnected from the
data line;

whereby a voltage signal on a node of the gate of the
second TFT is not discharged to the power supply.

16. The method of claim 15, wherein the first and second
TFTs are TFTs of the same type.

17. The method of claim 15, wherein the third and fourth
TFTs are TFTs of the same type.

18. The method of claim 16, wherein the first and second
TFTs are PMOS TFTs.

19. The method of claim 17, wherein the third and fourth
TFTs are PMOS TFTs.

20. The method of claim 16, wherein the first and second
TFTs are NMOS TFTs.

21. The method of claim 17, wherein the third and fourth
TFTs are NMOS TFTs.
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22. The method of claim 19, wherein the on signal is
between about -4V to -10V.

23. The method of claim 19, wherein the off signal is
between about +4V to +10V.

24. The method of claim 21, wherein the on signal is
between about +4V to +10V.

25. The method of claim 21, wherein the off signal is
between about -4V to -10V.

26. A method of driving a driver circuit of an electrolu-
minescence OLED cell of an electroluminescence panel, the
electroluminescence panel having gate lines, data lines
crossing with the gate lines, and electro luminescence cells
OLED at crossing points of the gate lines and the data lines,
the driver circuit having a first TFT connected between a
power supply and a data line and having a gate electrode
connected to the data line; a second TFT connected between
the power supply and an electro luminescence cell OLED; a
third TFT connected between the power supply and a source
electrode of the first TFT for switching according to a signal
on a gate line; a fourth TFT connected between the data line
and a gate electrode of the second TFT for switching
according to the signal on the gate line; and a capacitor
connected between the gate electrode of the second TFTs
and the power supply, the method of driving the driver
circuit comprising:

supplying an on signal on the gate line to the gates of the
third and fourth TFTs such that source of the first TFT
is connected to the power supply and the drain of the
first TFT is connected to the data line and the gates of
the first and second TFTs are connected to each other
such that a voltage on the data line is transferred to the
gate of the second TFT; and
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subsequently supplying an off signal on the gate line to the
gates of the third and fourth TFTs such that a source of
the first TFT is disconnected from the power supply and
the gate of the second TFT is disconnected from the
data line;

whereby a voltage signal on a node of the gate of the
second TFT is not discharged to the power supply.

27. The method of claim 26, wherein the first and second
TFTs are TFTs of the same type.

28. The method of claim 26, wherein the third and fourth
TFTs are TFTs of the same type.

29. The method of claim 27, wherein the first and second
TFTs are PMOS TFTs.

30. The method of claim 28, wherein the third and fourth
TFTs are PMOS TFTs.

31. The method of claim 27, wherein the first and second
TFTs are NMOS TFTs.

32. The method of claim 28, wherein the third and fourth
TFTs are NMOS TFTs.

33. The method of claim 30, wherein the on signal is
between about -4V to -10V.

34. The method of claim 30, wherein the off signal is
between about +4V to +10V.

35. The method of claim 32, wherein the on signal is
between about +4V to +10V.

36. The method of claim 32, wherein the off signal is
between about -4V to —10V.
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