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(57) ABSTRACT

In a drive device for an active type light emitting display
panel which can apply a reverse bias voltage to an EL
element, in order to be able to compensate deterioration in
light-emitting efficiency of the EL element accompanied by
applying of the reverse bias voltage and the like, one pixel
10 is composed of a controlling TFT (Trl), the driving TFT
(Tr2), a capacitor C1, and the EL element E1. Switching
switches SW1, SW2 mutually enables a supplying state of a
forward current to the EL element E1 and an applying state
of the reverse bias voltage to be selected. In one control form
according to the present invention, when the applying state
of the reverse bias voltage shifts to the supplying state of the
forward current, by switching one switch first, the anode and

(22) Filed: Nov. 4, 2003 cathode of the EL element E1 are made to the same electrical
potential to allow electrical charges to be discharged. Thus,
(30) Foreign Application Priority Data charge of the forward current for a parasitic capacitance of
the EL element E1 can be performed rapidly, and rising of
Nov. 8, 2002 (JP) oo 2002-325335 the lighting operation of the EL element can be advanced.
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DRIVE METHODS AND DRIVE DEVICES FOR
ACTIVE TYPE LIGHT EMITTING DISPLAY
PANEL

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to drive devices for a
light emitting display panel in which a light emitting ele-
ment constituting a pixel is actively driven by a TFT (thin
film transistor) and in which a reverse bias voltage can be
applied to the light emitting element, and particularly to
drive methods and drive devices for an active type light
emitting display panel in which deterioration in light-emit-
ting efficiency of the light emitting element accompanied by
applying of the reverse bias voltage and the like can be
compensated.

[0003] 2. Description of the Related Art

[0004] A display using a display panel which is con-
structed by arranging light emitting elements in a matrix
pattern has been developed widely. As the light emitting
element employed in such a display panel, an organic EL
(electro-luminescent) element in which an organic material
is employed in a light emitting layer has attracted attention.
This is because of backgrounds one of which is that by
employing, in a light emitting layer of an EL element, an
organic compound which enables an excellent light emitting
characteristic to be expected, a high efficiency and a long life
have been achieved which make an EL element satisfactorily
practicable.

[0005] As display panels in which such organic EL ele-
ments are employed, a simple matrix type display panel in
which EL elements are simply arranged in a matrix pattern
and an active matrix type display panel in which an active
element consisting of a TFT is added to each of EL elements
arranged in a matrix pattern have been proposed. The latter
active matrix type display panel can realize low power
consumption, compared to the former simple matrix type
display panel, and has characteristics such as less cross talk
between pixels and the like, thereby being specifically
suitable for a high definition display constituting a large
screen.

[0006] FIG. 1 shows one example of a most basic circuit
configuration corresponding to one pixel 10 in a conven-
tional active matrix type display panel, which is called a
conductance control technique. In FIG. 1, a gate of a
controlling TFT (Trl) comprised of N-channels is connected
to a scan line extending from a scan driver 1, and its source
is connected to a data line extending from a data driver 2. A
drain of the controlling TFT connected to a gate of a driving
TFT (Tr2) comprised of P-channels and to one terminal of
a capacitor C1 provided for holding electrical charges.

[0007] A source of the driving TFT (Tr2) is connected to
the other terminal of the capacitor C1 and to an anode side
power supply (VHanod) supplying a drive current to an EL
element E1 provided as the light emitting element. A drain
of the driving TFT (Tr2) is connected to an anode of the EL
element E1, and a cathode of this EL element is connected
to a cathode side power supply (VLcath) via a switch SW1.
This example shown in FIG. 1 is constructed also in such a
way that a reverse bias voltage source (VHbb) can be
applied to the cathode of the EL element via the switch SW1
as will be explained later.
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[0008] In the structure shown in FIG. 1, when an ON
controlling voltage (Select) is supplied to the gate of the
controlling TFT (Trl) via the scan line, the controlling TFT
(Trl) allows current which matches the voltage (Vdata)
supplied from the data line to the source to flow from the
source to the drain. Therefore, during the period when the
gate of the controlling TFT (Trl) is at an ON voltage, the
capacitor C1 is charged, and the capacitor’s voltage is
supplied to the gate of the driving TFT (Tr2) as a gate
voltage. Thus, the driving TFT (Tr2) allows current based on
its gate-to-source voltage (Vgs) to flow through the EL
element E1 to drive the EL element so that the EL element
emits light.

[0009] Tt is well known that the organic EL element
electrically has a light emitting element having a diode
characteristic and an electrostatic capacity (parasitic capaci-
tance) connected in parallel thereto, and it has been known
that the organic EL element emits light whose intensity is
approximately proportional to the forward current of the
diode characteristic. It has been also known empirically that
by applying a voltage one after another in a reverse direction
(reverse bias voltage) which does not participate in light
emission to the EL element, the life of the EL element can
be prolonged.

[0010] The structure shown in FIG. 1 is constructed in
such a way that a forward or reverse bias voltage can be
applied to the EL element E1, utilizing the switch SW1. That
is, an electrical potential relationship among the anode side
power supply (VHanod), the cathode side power supply
(VLcath), and the reverse bias voltage source (VHbb) is set
to VHbb>VHanod>VLcath. Therefore, in the state of the
switch SW1 shown in FIG. 1, a forward voltage of the value
of (VHanod-VLcath) is supplied to a series circuit of the
driving TFT (Tr2) and the EL element E1. When the switch
SW1 shown in FIG. 1 is switched to the opposite direction,
a reverse bias voltage of the value of (VHbb-VHanod) is
supplied to the series circuit of the driving TFT (Tr2) and the
EL element E1.

[0011] FIG. 2 also, similarly, shows a conventional
example constructed in such a manner that the reverse bias
voltage can be applied to the EL element, and this example
also shows the case where the conductance control tech-
nique is applied. In FIG. 2, portions corresponding to the
respective portions explained based on FIG. 1 are desig-
nated by like reference numerals, and therefore individual
explanation thereof will be omitted. The example shown in
this FIG. 2 is constructed in such a manner that first and
second change-over switches SW1, SW2 are provided so
that by switching the switches SW1, SW2, a connection
relationship of the anode side power supply (VHanod) and
the cathode side power supply (VLcath) is switched.

[0012] That is, in the case where the switches SW1, SW2
are in the state shown in the drawing, the forward voltage of
the value of (VHanod-VLcath) is supplied to the series
circuit of the driving TFT (Tr2) and the EL element El.
Thus, the forward current can be supplied to the EL element
E1, and the EL element E1 can be brought to a lighting state
by an ON operation of the driving TFT (Tr2). When the
switches SW1, SW2 are switched to the directions opposite
to that of the drawing, similarly, the reverse bias voltage of
the value of (VHanod-VLcath) is supplied to the series
circuit of the driving TFT (Tt2) and the EL element E1. A
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structure of the case where the VLcath 1s used as a reference
potential (ground voltage) is disclosed in Patent Reference
1.

[0013] Japanese Patent Application Laid-Open No. 2002-
169510 (paragraph Nos. 0001 and 0012, FIG. 2, and the
like).

[0014] Meanwhile, since the organic EL element is a
current light emitting type element, in general, a constant
current drive is performed for the driving TFT. The EL
element has a predetermined parasitic capacilance as
described above, and further the EL element is brought to a
light emitting state when a predetermined light emission
threshold voltage or greater is given thereto. Thus, even
when a drive voltage is applied to the EL element in a
forward direction, since electrical charges are charged into
the parasitic capacitance, a predetermined time is necessary
to reach the light emission threshold voltage. Furthermore,
since the constant current drive is performed as described
above, its impedance is substantially high, and therefore
rising to the light emission threshold voltage of the EL
element necessitates a longer time.

[0015] In addition, in the case where the above-described
means for applying the reverse bias voltage to the EL
element is adopted, since electrical charges are accumulated
in a reverse bias state in the parasitic capacitance of the EL
element, a time period from a time when the forward voltage
is applied to a time when the EL element is brought to the
light emitting state is further necessary. Thus, a lighting time
rate of an EL element decreases, thereby resulting in a
substantially deteriorated light-emitting efficiency. Problems
that respective EL elements are affected by variations in
times that are until EL elements are brought to the light
emitting state and the like and therefore linearity of grada-
tion control is deteriorated and the like occur.

SUMMARY OF THE INVENTION

[0016] The present invention has been developed as atten-
tion to the above-described technical problems has been
paid, and it is an object of the present invention, in a drive
device for an active type light emitting display panel pro-
vided with a TFT as described above or in a drive device for
an active type light emitting display panel in which a means
for applying a reverse bias voltage to an EL element is
adopted, to provide drive methods and drive devices for a
light emitting display panel in which a problem that the
deteriorated light-emitting efficiency, deterioration of linear-
ity of gradation, or the like occurs as described above can be
dissolved.

[0017] A drive method for an active type light emitting
display panel of a first form according to the present
invention which has been developed to solve the above-
described problems is, as described in claim 1, a drive
method for an active type light emitting display panel
provided with a light emitting element, a driving TFT which
lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
the light emitting element at a lighting operation time of the
light emitting element, characterized in that at a timing at
which the light emitting element shifts to a lighting opera-
tion, a discharge operation is executed in which electrical
charges accumulated in a parasitic capacitance of the light
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emitting element are discharged by setting the electrical
potentials of an anode and a cathode of the light emitting
element to a same potential.

[0018] A drive device for an active type light emitting
display panel of the first form according to the present
invention is, as described in claim 2, a drive device for an
active type light emitting display panel provided with a light
emitting element, a driving TFT which lighting drives the
light emitting element, and a power supply circuit supplying
a current of a forward direction to the light emitting element
at a lighting operation time of the light emitting element and
is a structure comprising a discharge means operating at a
timing at which the light emitting element shifts to a lighting
operation and allowing electrical charges accumulated in a
parasitic capacitance of the light emitting element to be
discharged by setting the electrical potentials of an anode
and a cathode of the light emitting element to a same
potential.

[0019] A drive method for an active type light emitting
display panel of a second form according to the present
invention is, as described in claim 3, characterized by
executing, at a timing at which the light emitting element
shifts to a lighting operation, a switching operation of a
select switch which gives the light emitting element a
potential difference by which lighting is possible and a
charge operation for a parasitic capacitance of the light
emitting element via the select switch.

[0020] A drive device for an active type light emitting
display panel of the second form according to the present
invention is, as described in claim 4, a structure comprising
a charge means operating at a timing at which the light
emitting element shifts to a lighting operation and perform-
ing charge for a parasitic capacitance of the light emitting
element based on a switching function of a select switch
which gives the light emitting element a potential difference
by which lighting is possible.

[0021] A drive method for an active type light emitting
display panel of a third form according to the present
invention is, as described in claim §, characterized by
executing, at a timing at which the light emitting element
shifts to a lighting operation, a charge operation in which a
current from a power supply for charge is allowed to flow in
the forward direction for a parasitic capacitance of the light
emitting element from a connection point between the light
emitting element and the driving TFT.

[0022] A drive device for an active type light emitting
display panel of the third form according to the present
invention is, as described in claim 6, a structure comprising
a power supply for charge which operates at a timing at
which the light emitting element shifts to a lighting opera-
tion and which executes a charge operation in the forward
direction for a parasitic capacitance of the light emitting
element from a connection point between the light emitting
element and the driving TFT.

[0023] A drive method for an active type light emitting
display panel of a forth form according to the present
invention is, as described in claim 7, characterized by
executing, at a timing at which the light emitting element
shifts to a lighting operation, a charge operation in the
forward direction for a parasitic capacitance of the light
emitting element by a current which is greater than that of
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the lighting operation time of the light emitting element by
controlling a gate voltage of the driving TFT.

[0024] A drive device for an active type light emitting
display panel of the fourth form according to the present
invention is, as described in claim 8, a structure comprising
a charge control means which operates at a timing at which
the light emitting element shifts to a lighting operation and
which performs a charge operation in the forward direction
for a parasitic capacitance of the light emitting element by
a current which is greater than that of the lighting operation
time of the light emitting element by controlling a gate
voltage of the driving TFT.

[0025] A drive method for an active type light emitting
display panel of a fifth form according to the present
invention is, as described in claim 9, characterized by
executing, at a timing at which the light emitting element
shifts to alighting operation, a charge operation in the
forward direction for a parasitic capacitance of the light
emitting element by performing bypass control for the
driving TFT which is connected in series to the light
emitting element.

[0026] Further, a drive device for an active type light
emitting display panel of the fifth form according to the
present invention is, as described in claim 10, a structure
comprising a bypass control means which operates at a
timing at which the light emitting element shifts to a lighting
operation and which performs a charge operation in the
forward direction for a parasitic capacitance of the light
emitting element by bypassing the driving TFT which is
connected in series to the light emitting element.

[0027] A drive method for an active type light emitting
display panel of the fifth form according to the present
invention is, as described in claim 9, characterized by
executing, at a timing at which the light emitting element
shifts to a lighting operation, a charge operation in the
forward direction for a parasitic capacitance of the light
emitting element by performing bypass control for the
driving TFT which is connected in series to the light
emitting element.

[0028] Further, a drive device for an active type light
emitting display panel of the fifth form according to the
present invention is, as described in claim 10, a structure
comprising a bypass control means which operates at a
timing at which the light emitting element shifts to a lighting
operation and which performs a charge operation in the
forward direction for a parasitic capacitance of the light
emitting element by bypassing the driving TFT which is
connected in series to the light emitting element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a connection diagram showing an
example of one pixel structure in an active matrix type
display panel in which a reverse bias voltage can be applied
to a light emitting element.

[0030] FIG. 2 is, similarly, a connection diagram showing
an example of another structure in which a reverse bias
voltage can be applied to a light emitting element.

[0031] FIG. 3 is a connection diagram showing an
example of a pixel structure of a three TFT technique which
realizes digital gradation.
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[0032] FIG. 4 is timing charts explaining a first embodi-
ment of a first form in a drive device according to the present
invention.

[0033] FIG. 5 is a connection diagram showing a second
embodiment of the first form similarly.

[0034] FIG. 6 is a connection diagram showing an
embodiment of a second form similarly.

[0035] FIG. 7 is a connection diagram showing an
embodiment of a third form similarly.

[0036] FIG. 8 is a connection diagram showing an
example of a basic structure of a fourth form similarly.

[0037] FIG.9 is timing charts explaining operations in the
example of the basic structure shown in FIG. 8.

[0038] FIG. 10 is a connection diagram showing a first
embodiment of the fourth form in a drive device according
to the present invention.

[0039] FIG. 11 is timing charts explaining operations in
the example of the basic structure shown in FIG. 10.

[0040] FIG. 12 is a connection diagram showing a second
embodiment of the fourth form in a drive device according
to the present invention.

[0041] FIG. 13 is a connection diagram showing a third
embodiment of the fourth form similarly.

[0042] FIG. 14 is a connection diagram showing a fourth
embodiment of the fourth form similarly.

[0043] FIG. 15 is timing charts explaining operations in
the example of the basic structure shown in FIG. 14.

[0044] FIG. 16 is a connection diagram showing a fifth
embodiment of the fourth form in a drive device according
to the present invention.

[0045] FIG. 17 is a connection diagram showing an
embodiment of a fifth form similarly.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0046] Drive devices for a light emitting display panel
according to the present invention are classified into first to
fifth forms, and respective features thereof will be explained
below. A first form of a drive device of a light emitting
display panel according to the present invention is charac-
terized in that an anode and a cathode of a light emitting
element are set to the same electrical potential at the timing
at which the light emitting element shifts to the lighting
operation, so that a discharge operation in which the elec-
trical charges accumulated in a parasitic capacitance of the
light emitting element are discharged is performed.

[0047] 1In a first embodiment in the first form of a drive
device according to the present invention, first and second
change-over switches SW1, SW2 are provided as shown in
FIG. 2, and this first embodiment can be applied to an
example constructed in such a way that the connection
relationship between an anode side power supply (VHanod)
and a cathode side power supply (VLcath) is switched by
switching the switches SWI1, SW2. In each drawing
described below, portions corresponding to the respective
portions which have been already explained are designated
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by like reference numerals, and therefore explanation
regarding individual functions and operations will be omit-
ted properly.

[0048] The first form of a drive device according to the
present invention not only can be applied to one in which a
drive means by the conductance control technique is utilized
as shown in FIG. 2 but also can be suitably utilized in a light
emitting display panel provided with a three TFT technique
pixel 10 which realizes digital gradation for example shown
in FIG. 3. Further, the first embodiment in the first form of
a drive device according to the present invention can be
applied similarly to a light emitting display panel provided
with a pixel by voltage programming technique, threshold
voltage correction technique, or current mirror technique
which will be explained later.

[0049] In the structure provided with a pixel 10 of the
three TFT technique shown in FIG. 3, an erasing TFT (T13)
is provided for the structure shown in FIG. 2, and by
allowing this erasing TFT (Tr3) to perform an ON operation
in the middle of a lighting period of the EL element El,
electrical charges of the capacitor C1 can be discharged.
Thus, the lighting period of the EL element E1 can be
controlled, thereby enabling gradation expression digitally.

[0050] FIG. 4 shows switching operation timings of the
first and second switches SW1, SW2 in FIGS. 2 and 3. In
a lighting state before t1 shown in FIG. 4, the second switch
SW2 is connected to the anode side power supply (VHanod).
This is shown by a character, “H”, in FIG. 4. Also, in the
lighting state before t1, the first switch SW1 is connected to
the cathode side power supply (VLcath). This is shown by
a character, “L”, in FIG. 4.

[0051] Therefore, in the case where a potential difference
of a series circuit including a driving TFT (Tr2) and the EL
element E1 is called a pixel portion voltage, a forward
voltage of the value of (VHanod-VLcath) is applied as the
pixel portion voltage at this time as shown in FIG. 4, and the
EL clement E1 is brought to a state in which lighting is
possible depending on the driving TFT. In FIG. 4, this state
is simply marked by “lighting”.

[0052] Meanwhile, when t1 shown in FIG. 4 is reached,
the second switch SW2 is connected to the cathode side
power supply (VLcath), and the first switch SW1 is con-
nected to the anode side power supply (VHanod). Thus, a
reverse voltage of the value of (VHanod-VLeath) is applied
as the pixel portion voltage as shown in FIG. 4, and a
reverse bias voltage is applied to the EL element El via the
driving TFT (Tt2). In FIG. 4, this state is simply marked by
“reversebias”. By this reverse bias voltage applying, elec-
trical charges by the reverse bias voltage are accumulated in
the parasitic capacitance of the EL element E1.

[0053] Then, when t2 shown in FIG. 4 is reached, only the
second switch SW2 is switched to be connected to the anode
side power supply (VHanod). Thus, both the first and second
switches are connected to the anode side power supply
(VHanod), and the pixel portion voltage is brought to zero
voltage, that is, a same potential state as shown in FIG. 4.
Accordingly, the electrical charges by the reverse bias
voltage which have been accumulated in the parasitic
capacitance of the EL element E1 are discharged via the
driving TFT (Tr2). In FIG. 4, this state is simply marked by
“discharge”. In other words, the combination of the first and
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second switches SW1, SW2 and the anode and cathode side
power supplies (VHanod), (VLcath) constitutes a discharge
means for discharging electrical charges by the reverse bias
voltage which have been accumulated in the parasitic
capacitance of the EL element.

[0054] At t3 after the above-described discharge opera-
tion, only the first switch SW1 is switched to be connected
to the cathode side power supply (VLcath). Thus, the pixel
portion voltage is brought to the forward voltage of the value
of (VHanod-VLcath) as shown in FIG. 4, and again the EL.
element El is brought to the state in which lighting is
possible depending on the driving TFT (Tr2).

[0055] By this operation, at the timing at which an apply-
ing state of the reverse bias voltage to the EL element shifts
to a supplying state of the forward current, by setting the
anode and the cathode of the EL element to the same
potential via the driving TFT, the electrical charges by the
reverse bias voltage which have been accumulated in the
parasitic capacitance of the EL element can be discharged.
Accordingly, when a forward bias is applied to the EL
element, accumulation of electrical charges in the parasitic
capacitance based on the forward bias can be started
instantly.

[0056] That is, compared to the case where the forward
bias is applied even though electrical charges of the reverse
bias state have been accumulated in the parasitic capacitance
of the EL element, rising for lighting of the EL element can
be by far advanced. Thus, a problem that the light-emitting
efficiency is deteriorated accompanied by decrease of the
lighting time rate of an EL element and the like can be
avoided. Since the degree to which respective EL elements
are affected by variations in times that are until the EL
elements reach the light emitting state and the like can be
reduced, a problem that the linearity of gradation control is
deteriorated and the like can be improved.

[0057] Next, FIG. 5 explains a second embodiment of the
first form of a drive device according to the present inven-
tion. This FIG. 5 shows the basic structure comprised of the
driving TFT (Tr2), the EL element E1, and the capacitor C1,
and other portions are omitted. In the structure shown in this
FIG. 5 also, the above-described conductance control tech-
nique or a pixel structure of the three TFT technique which
realizes digital gradation can be adopted, and further the
structure can be similarly applied to a light emitting display
panel provided with a pixel by the voltage programming
technique, threshold voltage correction technique, or current
mirror technique which will be explained later.

[0058] In the second embodiment of the first form shown
in FIG. 5, a switch SW1 arranged in a cathode side of the
EL element E1 constitutes a three input select switch. A
switch SW3 is connected between the anode and the cathode
of the EL element E1. By switching the switch SW3 on, the
anode and the cathode of the EL element E1 can be brought
to the state of the same potential. The switch SW3 shown in
FIG. 5 is preferably constituted by a TFT.

[0059] In the state shown in FIG. 5, the switch SW1 is
selecting VLcath, and therefore the forward voltage is
supplied to the pixel portion. At this time the switch SW3 is
controlled so as to be in an OFF state. Then, the switch SW1
selects VHbD so that the reverse bias voltage is supplied to
the pixel portion. At this time also, the switch SW3 is
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controlled so as to be in the OFF state. By applying of this
reverse bias voltage, the electrical charges based on the
reverse bias voltage are accumulated in the parasitic capaci-
tance of the EL element E1 as described above.

[0060] After this, the switch SW1 selects an empty termi-
nal, that is a high impedance, and at this time the switch
SW3 is controlled so as to be in an ON state. Accordingly,
at this time the electrical charges based on the reverse bias
voltage accumulated in the parasitic capacitance of the EL
element El are discharged via the switch SW3. Then, after
completion of the discharge operation, the switch SW3 is
brought to the OFF state, and the switch SW1 is brought to
the state to select VLcath shown in FIG. 5. Thus, the
forward voltage is applied to the pixel portion again, and the
EL element E1 is brought to the state in which lighting is
possible depending on the driving TFT (Tr2).

[0061] The switch SW3 which interlocks with the switch-
ing operation of the select switch SW1 shown in FIG. 5
constitutes a discharge means for discharging electrical
charges which have been accumulated in the parasitic
capacitance of the EL element. Accordingly, in the structure
shown in FIG. 5 also, effects similar to the first embodiment
of the first form explained based on FIGS. 2 to 4 can be
obtained. In the structure shown in FIG. 5, although the
three input select switch SW1 is provided on the cathode
side of the EL element E1, even when a fixed power supply
is provided on the cathode side of the EL element E1 and the
three input select switch is arranged on an anode side of the
EL element E1, that is, on the source of the driving TFT via
the driving TFT (Tr2), similar interactions and effects can be
produced.

[0062] Next, FIG. 6 explains a second form of a drive
device according to the present invention. The second form
of a drive device according to the present invention is
characterized in that at the timing at which the light emitting
element shifts to the lighting operation, performed is a
switching operation of a select switch which gives a poten-
tial difference by which lighting is possible to the light
emitting element so as to allow the parasitic capacitance of
the light emitting element to perform a charge operation via
the select switch.

[0063] The second form shown in this FIG. 6 also shows
the basic structure comprised of the driving TFT (Tr2), the
EL element E1 as the light emitting element, and the
capacitor C1, and other portions are omitted. In the structure
shown in this FIG. 6 also, the above-described conductance
control technique or the pixel structure of three TFT tech-
nique which realizes digital gradation can be adopted, and
further the structure can be similarly applied to a light
emitting display panel provided with a pixel by the voltage
programming technique, threshold voltage correction tech-
nique, or current mirror technique which will be explained
later.

[0064] 1In the second form shown in FIG. 6 also, a switch
SW1 arranged on a cathode side of the EL element E1
constitutes a three input select switch so as to be able to
select three different potential levels. That is, the switch
SW1 is constructed so as to be able to perform multiple
choices for respective V4, V1, V3 potential levels as shown
in FIG. 6. Mcanwhile, a potential level shown as V2 is
applied to the source side of the driving TFT (Tr2). The
respective potential levels shown in FIG. 6 have a relation-
ship of V1>V22V3>V4.
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[0065] That is, the potential level shown as V2 here
corresponds to the anode side power supply (VHanod)
shown in FIG. 1. The potential level shown as V4 corre-
sponds to the cathode side power supply (VLcath), and
further the potential level shown as V1 corresponds to the
reverse bias voltage source (VHbb). In the state shown in
FIG. 6, the switch SW1 is sclecting the potential level
shown as V4, and due to this state the forward voltage is
applied to the pixel portion and the EL element E1 is brought
to the state in which lighting is possible depending on the
driving TFT (Tr2).

[0066] The switch SWI1, from the state shown in FIG. 6,
selects the potential level shown as V1. Thus, the reverse
bias voltage is applied to the pixel portion, and electrical
charges by the reverse bias voltage are accumulated in the
parasitic capacitance of the EL element E1. Then, the switch
SW1 selects the potential level shown as V3. Here, when
V2=V3, the pixel portion voltage becomes zero voltage, that
is, the state of the same potential. Accordingly, the electrical
charges by the reverse bias voltage which have been accu-
mulated in the parasitic capacitance of the EL element E1 are
discharged via the driving TFT (Tr2).

[0067] When V2>V3, the electrical charges by the reverse
bias voltage which have been accumulated in the parasitic
capacitance of the EL element E1 are discharged and at the
same time are affected so as to be precharged a bit in the
forward direction. Then, the switch SW1 is switched to the
state shown in FIG. 6. Thus, the pixel portion voltage
becomes the forward voltage, and the EL element E1 again
is brought to the state in which lighting is possible depend-
ing on the driving TFT (Tr2).

[0068] In the structure shown in FIG. 6, a select order of
the switch SW1 and the power supplies which specifically
has the relationship of V22V3 constitute a discharge means
for discharging electrical charges by the reverse bias voltage
accumulated in the parasitic capacitance of the EL element
or a precharge means for charging a bit the forward voltage
into the parasitic capacitance of the EL element. Accord-
ingly, in the structure shown in FIG. 6 also, effects similar
to those of the first embodiment can be obtained.

[0069] In the embodiment shown in FIG. 6, although the
three input select switch SW1 is provided on the cathode
side of the EL element E1, even when a fixed power supply
is provided on the cathode side of the EL element E1 and the
three input select switch is arranged on the anode side of the
EL element E1, that is, on the source of the driving TFT via
the driving TFT (Tr2), similar interactions and effects can be
produced.

[0070] Next, FIG. 7 explains a third form of a drive device
according to the present invention. The third form of a drive
device according to the present invention is characterized in
that at the timing at which the light emitting element shifts
to the lighting operation, performed is a charge operation in
which current from a power supply for charge is allowed to
flow in the forward direction through the parasitic capaci-
tance of the light emitting element via a connection point
between the driving TFT and the light emitting element.

[0071] This FIG. 7 also shows the basic structure com-
prised of the driving TFT (Tr2), the EL element E1, and the
capacitor C1, and other portions are omitted. In the structure
shown in this FIG. 7 also, the above-described conductance
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control technique or the pixel structure of three TFT tech-
nique which realizes digital gradation can be adopted, and
further the structure can be similarly applied to a light
emitting display panel provided with a pixel by the voltage
programming technique, threshold voltage correction tech-
nique, or current mirror technique which will be explained
later.

[0072] In the drive device of the third form shown in FIG.
7, prepared is a power supply for charge V5 which can
perform a charge operation in the forward direction into the
parasitic capacitance of the EL element via the connection
point between the EL element E1 as the light emitting
element and the driving TFT (Tr2). In this case, the charging
power supply V5 is constructed as a constant voltage supply
and works so as to perform the charge operation in the
forward direction into the parasitic capacitance of the EL
element E1 via a switch SW4.

[0073] That is, in the state shown in FIG. 7, the switch
SW1 is selecting VLcath, and therefore the forward voltage
is supplied to the pixel portion. At this time the switch SW4
is controlled so as to be in an OFF state. Then, the switch
SW1 sclects VHbb so that the reverse bias voltage is
supplied to the pixel portion. At this time also the switch
SW4 is controlled so as to be in the OFF state. By this
applying of the reverse bias voltage, as described above, the
electrical charges based on the reverse bias voltage are
accumulated in the parasitic capacitance of the EL element
El.

[0074] Then, the switch SW1 returns to the state of the
beginning shown in FIG. 7, that is, to the state of the
forward bias. At the same time the switch SW4 is controlled
to be in an ON state. Accordingly, although the electrical
charges based on the reverse bias voltage have been accu-
mulated in the parasitic capacitance of the EL element E1,
at this time, since the voltage of the charging power supply
V5 which is supplied via the switch SW4 is supplied to the
parasitic capacitance in the forward direction, the forward
voltage by the charging power supply V35 is charged
instantly into the parasitic capacitance of the EL element E1.
As described above, since the charging power supply V3 is
constructed as a constant voltage source, the charge opera-
tion in the forward direction is performed momentarily.

[0075] After a predetermined period of time (time period
until the charge operation is completed) elapses, the switch
SW4 is brought to the OFF state. Accordingly, the forward
voltage is applied to the pixel portion again, and the EL
element E1 is brought to the state in which lighting is
possible depending on the driving TFT (Tr2).

[0076] With the drive device of the third form shown in
FIG. 7 according to the present invention, at the timing at
which the applying state of the reverse bias voltage to the EL
element shifts to the supplying state of the forward current,
since performed is a charge operation for allowing current to
flow in the forward direction from the power supply for
charge to the parasitic capacitance of the EL element via the
connection point between the EL element and the driving
TFT, the electrical charges by the reverse bias voltage which
have been accumulated in the parasitic capacitance of the EL
element can be discharged instantly and the electrical
charges based on the forward bias can be accumulated
momentarily in the parasitic capacitance of the EL element.

[0077] Thus, rising for lighting of the EL element can be
advanced, and the problem that the light-emitting efficiency
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is deteriorated accompanied by decrease of the lighting time
rate of an EL element and the like can be avoided. Since the
degree to which respective EL elements are affected by
variations in times that are until the EL elements reach the
light emitting state and the like can be reduced, the problem
that the linearity of gradation control is deteriorated and the
like can be improved.

[0078] In the embodiment shown in FIG. 7, connecting
for example a diode instead of the switch SW4 in the
direction shown in the drawing is also effective. That is, as
shown in FIG. 7, by applying the forward voltage to the
pixel and by setting so that the anode voltage level of when
the forward voltage is charged into the parasitic capacitance
of the EL element and the voltage level of the charging
power supply V5 are approximately the same, the diode can
be controlled automatically so as to be in an OFF state by its
threshold voltage. In the case of this structure, it becomes
unnecessary to particularly provide control logic for per-
forming ON/OFF control for the switch SW4 and a control
line.

[0079] Next, FIGS. 8 to 16 explain a fourth form in drive
devices according to the present invention. The fourth form
of a drive device according to the present invention is
characterized in that at the timing at which the light emitting
element shifts to the lighting operation, performed is a
charge operation by current which is greater than that of the
lighting operation time of the light emitting element into the
parasitic capacitance of the light emitting element in the
forward direction by controlling the gate voltage of the
driving TFT.

[0080] First, FIG. 8 shows a basic structure of the fourth
form in a drive device according to the present invention,
and FIG. 9 is timing charts explaining its basic operations.
In this FIG. 8 also, the basic structure comprised of the
driving TFT (Ti2), the EL element E1 as the light emitting
element, and the capacitor C1 is shown, and other portions
are omitted. As shown in FIG. 9, in the lighting state before
t1 is reached, the switch SW1 shown in FIG. § is brought to
the state of the drawing, and the pixel portion voltage is
brought to the state of the forward direction. Then when t1
is reached, the switch SW1 is switched to the VHbb side so
that the pixel portion voltage is brought to the reverse bias
voltage, that is, the reverse bias state.

[0081] At this time the embodiment shown in FIG. 8 is
constructed in such a way that the voltage of the same level
as VHanod is applied to the gate of the driving TFT (Tr2).
That is, when both end voltages of the capacitor C1 is
VCgat, an operation by which VCgat is brought to the state
of zero voltage (the same potential) is performed. In this
state, the electrical charges by the reverse bias voltage are
accumulated in the parasitic capacitance of the EL element
El.

[0082] When t2 is reached, the switch SW1 returns to the
state shown in FIG. 8, and the pixel portion voltage is
brought to the state of the forward voltage. At this time a bias
voltage which is sufficient to bring the driving TFT to the
ON state is supplied to the gate of the driving TFT (Tr2).
That is, as shown in FIG. 9, VCgat is set to a value of “zero
charge voltage”. Thus, during a momentary period (a charge
period shown in FIG. 9), a forward current which is greater
than that of its lighting state flows through the EL element
E1 via the driving TFT (Tr2) and therefore electrical charges



US 2004/0090186 Al

by the forward current are accumulated momentarily in the
parasitic capacitance of the EL element. When t3 is reached,
the voltage to be applied to the gate of the driving TFT (Tr2)
is set to a preset lighting voltage for allowing a predeter-
mined constant current to flow through the EL element E1.

[0083] With the structure of FIG. 8 and the control form
shown in FIG. 9, at the timing at which the applying state
of the reverse bias voltage to the EL element shifts to the
supplying state of the forward current, by controlling the
gate voltage of the driving TFT, performed is a charge
operation in the forward direction into the parasitic capaci-
tance of the EL element by a current which is greater than
that of the lighting operation time of the EL element. Thus,
rising for lighting of the EL element can be advanced, and
the problem that the light-emitting efficiency is deteriorated
accompanied by decrease of the lighting time rate of the EL
element and the like can be avoided. Since the degree to
which respective EL elements are affected by variations in
times that are until the EL elements reach the light emitting
state and the like can be reduced, the problem that the
linearity of gradation control is deteriorated and the like can
be improved.

[0084] FIG. 10 shows a first embodiment of the fourth
form in a drive device according to the present invention,
explaining a basic structure based on FIGS. 8 and 9, and
FIG. 11 is timing charts explaining more detailed operations
of this case. In FIG. 10, a switch SWS5 equivalently shows
the controlling TFT (Trl) in the structure shown in FIG. 1,
and in this case, it can be stated that FIG. 10 is made to a
pixel structure by the conductance control technique.

[0085] The structure shown in FIG. 10 is constructed so
that Vdata produced from the data driver produces respec-
tive reverse bias data voltage, charge data voltage, and
lighting data voltage at respective beginning timings of the
applying period of the reverse bias voltage, the charge
period of the forward current, and the following lighting
period as shown in FIG. 11. At the time at which these
respective data voltages arrive, the switch SWS5 is brought to
an ON state, and write operations are performed based on
the respective data voltages. VCgat shown in FIG. 11 and a
set operation pattern of the pixel portion voltage are similar
to the pattern shown in FIG. 9 which has been already
explained.

[0086] In stead of the pixel structure by the conductance
control technique shown in FIG. 10 described above, the
three TFT technique which realizes digital gradation shown
in FIG. 3 can be adopted. In this case also, a drive operation
shown in FIG. 11 can be adopted suitably, and the problem
that the light-emitting efficiency of the EL element is dete-
riorated and the like can be avoided. Further, the problem
that the linearity of gradation control is deteriorated and the
like can be improved.

[0087] FIG. 12 shows a second embodiment of the fourth
form according to the present invention, and the pixel
structure shown in this FIG. 12 is called the voltage pro-
gramming technique. In this voltage programming tech-
nique, a switch SW7 is connected in series between the drain
of the driving TFT (Tr2) and the anode of the EL element E1.
The capacitor C1 for holding electrical charges is connected
between the gate and the source of the driving TFT (Tr2),
and a switch SW6 is connected between the gate and the
drain of the driving TFT (Tr2). In addition, this voltage
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programming technique is constructed in such a way that a
data signal is supplied from the data line to the gate of the
driving TFT (Tr2) via a switch SW8 and a capacitor C2.

[0088] In the voltage programming technique, the switch
SW6 and the switch SW7 are turned on, and with this
operation, the ON state of the driving TFT (Tt2) is ensured.
At a next moment, the switch SW7 is turned off so that a
drain current of the driving TFT (Tr2) enters the gate of the
driving TFT (Tr2) via the switch SW6. Thus, the voltage
between the gate and the source of the driving TFT (Tr2) is
boosted until it becomes equal to the threshold voltage of the
driving TFT (Tt2), and at this time the switch SW6 is turned
off.

[0089] The gate-to-source voltage of this time is held by
the capacitor C1, and the drive current of the EL element E1
is controlled by this capacitor voltage. That is, this voltage
programming technique works so as to compensate varia-
tions in threshold voltages in driving TFTs (Tr2). In the
structure utilizing a drive means by the voltage program-
ming technique shown in FIG. 12 also, the drive operation
shown in FIG. 11 can be adopted suitably, and the problem
that the light-emitting efficiency of the EL element is dete-
riorated and the like can be avoided. Further, the problem
that the linearity of gradation control is deteriorated and the
like can be improved.

[0090] FIG. 13 shows a third embodiment of the fourth
form according to the present invention, and the structure
shown in this FIG. 13 is called the threshold voltage
correction technique herein. In this threshold voltage cor-
rection technique shown in FIG. 13, the EL element E1 is
connected in series to the driving TFT (Tr2), and the
capacitor C1 for holding electrical charges is connected
between the gate and the source of the driving TFT (Tr2).
That is, this basic structure is similar to that shown in FIG.

1.

[0091] In the structure shown in FIG. 13, a parallel
connection part of a TFT (Tr4) and a diode D1 is inserted
between a switch SW9 (this is equivalent to the controlling
TFT (Tr1)) connected to the data line and the gate of the
driving TFT (Tr2). The TFT (Tr4) is constructed so that its
gate and-drain are in a short circuit state, and therefore this
TFT functions as an element which imparts a threshold
characteristic from the switch SW9 toward the gate of the
driving TFT (Tr2).

[0092] With this structure, since threshold characteristics
in mutual TFTs (Tr2, Trd) formed in one pixel-is made to a
very similar characteristic, the threshold characteristics can
be effectively cancelled. In the structure utilizing the thresh-
old voltage correction technique shown in FIG. 13 also, the
drive operation shown in FIG. 11 can be adopted suitably,
and the problem that the light-emitting efficiency of the EL
element is deteriorated and the like can be avoided. Further,
the problem that the linearity of gradation control is dete-
riorated and the like can be improved.

[0093] FIG. 14 shows a fourth embodiment of the fourth
form according to the present invention, and the structure
shown in this FIG. 14 shows an example of a drive means
for the EL element by the so-called current mirror technique
and is constructed in a way that by a current mirror operation
a data write process to the electrical charge holding capacitor
C1 and the lighting drive operation of the EL element E1 are
performed.
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[0094] That is, a TFT (Tt5) whose gate is commonly
connected to the driving TFT (Tr2) is symmetrically pro-
vided, and the electrical charge holding capacitor C1 is
connected between the gate and the source of both TFTs
(Tr2, Tr5).

[0095] A switch SW10 is connected between the gate and
the drain of the TFT (Tt5), and by an ON operation of this
switch SW10 both TFTs (Tt2, TrS) function as a current
mirror. That is, with the On operation of the switch SW10 a
switch SW11 is also brought to an ON operation, and by this
operation this embodiment is constructed so that a writing
current source Icon is connected via the switch SW11.

[0096] Thus, for example during an address period,
formed is a current route on which current flows from the
power supply of VHanod to the writing current source Icon
via the TFT (Tr5) and the switch SW11. By the function of
the current mirror, a current corresponding to the current
flowing through the current source Icon is supplied to the EL
element E1 via the driving TFT (Tr2). By this operation a
gate voltage of the TFT (Tr5) which corresponds to a current
value flowing through the writing current source Icon is
written in the capacitor C1. After a predetermined voltage
value is written in the capacitor C1, the switch SW10 is
brought to an OFF state, and the driving TFT (Tr2) operates
so as to supply a predetermined current to the EL element E1
based on the electrical charges accumulated in the capacitor
C1, whereby the EL element E1 is light emission driven.

[0097] FIG. 15 shows operation timings performed in the
drive means of the EL element by the current mirror
technique. The operation timings shown in this FIG. 15 are
performed approximately similarly to those of FIG. 11
which has been already explained. However, the drive
means of the EL element by the current mirror technique
operates as a current write type. Accordingly, a write opera-
tion is performed by a data current Idata produced by the
current source Icon.

[0098] As shown in FIG. 15, at respective beginning
timings of the applying period of the reverse bias voltage,
the charge period of the forward current, and the following
lighting period, the Idata produced from the current source
Icon is made so as to produce respective reverse bias data
current, charge data current, and lighting data current at
respective beginning timings of the applying period of the
reverse bias voltage, the charge period of the forward
current, and the following lighting period. Every time these
respective data currents arrive, the switch SW10 is brought
to an ON state, and the write operation is performed based
on the respective data current. By adopting the drive opera-
tion shown in FIG. 15, the problem that the light-emitting
efficiency of the EL element is deteriorated and the like can
be avoided, and also the problem that the linearity of
gradation control is deteriorated and the like can be
improved.

[0099] FIG. 16 shows a fifth embodiment of the fourth
form according to the present invention, and this FIG. 16
shows an example of a drive means for the EL element by
the current programming technique. This current program-
ming technique is constructed in a way that a series circuit
of a switch SW13, the driving TFT (Tr2), and the EL
element E1 is inserted between the anode side power supply
(VHanod) and the cathode side power supply (VLcath). The
electrical charge holding capacitor C1 is connected between
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the source and the gate of the driving TFT (Tr2), and a
switch SW12 is connected between the gate and the drain of
the driving TFT (Tr2). Further, the writing current source
Icon is connected to the source of the driving TFT (Tr2) via
a switch SW14.

[0100] In the structure shown in FIG. 16, the respective
switches SW12, SW14 are brought to ON states so that the
driving TFT (Tr2) is also turned on, whereby current from
the writing current source Icon flows through the driving
TFT (Tr2). At this time a voltage corresponding to the
current from the writing current source Icon is held in the
capacitor Cl.

[0101] During the light emission operation time of the EL
element, the switches SW12, SW14 are both brought to OFF
states, and the switch SW13 is turned on. Thus, the anode
side power supply (VHanod) is applied to the source side of
the driving TFT (Tr2), and the cathode side power supply
(VLcath) is applied to the cathode of the EL element E1. The
drain current of the driving TFT (Tr2) is determined by the
electrical charges held in the capacitor C1 so that gradation
control of the EL element is performed.

[0102] In the structure in which the drive means by the
current programming technique shown in FIG. 16 is utilized
also, the drive operation shown in FIG. 15 can be adopted
suitably, and the problem that the light-emitting efficiency of
the EL element is deteriorated and the like can be avoided.
Further, the problem that the linearity of gradation control is
deteriorated and the like can be improved.

[0103] With the drive means according to the fourth form
of the present invention shown in FIGS. 8 to 16 which have
been explained, at the timing at which the applying state of
the reverse bias voltage to the EL element shifts to the
supplying state of the forward current, by controlling the
gate voltage of the driving TFT, provided is the charge
means for performing the charge operation in the forward
direction into the parasitic capacitance of the EL element by
the current which is greater than that of the lighting opera-
tion time of the EL element. Accordingly, as described
above, the light-emitting efficiency of the EL element can be
effectively compensated, and deterioration in the linearity of
gradation control can be prevented.

[0104] Next, FIG. 17 explains a fifth form of a drive
device according to the present invention. The fifth form of
a drive device according to the present invention is charac-
terized in that at the timing at which the light emitting
element shifts to the lighting operation, by performing
bypass control for the driving TFT connected in series to the
light emitting element, a charge operation is performed for
the parasitic capacitance of the light emitting element in the
forward direction.

[0105] In this FIG. 17 also, the basic structure comprised
of the driving TFT (Tr2), the EL element E1 as the light
emitting element, and the capacitor C1 is shown, and other
portions are omitted. In the structure shown in this FIG. 17
also, the above-described conductance control technique or
a pixel structure of the three TFT technique which realizes
digital gradation can be adopted suitably, and further the
structure can be similarly applied to a light emitting display
panel provided with a pixel by the voltage programming
technique, threshold voltage correction technique, or current
mirror technique which have been explained already.
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[0106] In the drive device of the fifth form shown in FIG.
17, respective source and drain of a TFT (Tr6) comprised of
N-channels are connected to the respective source and drain
of the driving TFT (Tr2) comprised of P-channels in a
parallel state. Although not particularly shown, a predeter-
mined bias voltage (constant voltage) is supplied to the gate
of the TFT (Tr6) comprised of N-channels. That is, the TFT
(Tr6) constitutes a bypass control means for bypassing and
for constant-voltage driving the driving TFT (Tr2) which
performs a constant current operation.

[0107] In the structure shown in FIG. 17, the forward
current is supplied to the EL element E1 in the state of the
switches SW1, SW2 shown in the drawing, and the reverse
bias voltage is supplied to the EL element E1 when the
switches SW1, SW2 are switched to the state opposite to that
of the drawing, which has been already explained. With the
embodiment shown in FIG. 17, the applying state of the
reverse bias voltage shifts to the supplying state of the
forward current, and a charge operation in which electrical
charges are rapidly accumulated in the parasitic capacitance,
bypassing the TFT (Tr6), is performed in the state in which
the amount of electrical charges of the forward voltage into
the parasitic capacitance of the EL element El is small.
Accordingly, the EL element can be rapidly raised to a light
emitting state.

[0108] Meanwhile, when a predetermined charge opera-
tion is performed in the forward direction for the parasitic
capacitance of the EL element, since the source voltage of
the TFT (Tr6) increases, the TFT (Tr6) comprised of
N-channels automatically shifts to a cutoff state, and the
above-described bypass operation is stopped.

[0109] The drive device of the fifth form shown in FIG. 17
also, similarly, can effectively compensate the light-emitting
efficiency of the EL element and can contribute to preven-
tion of deterioration in the linearity of gradation control.

[0110] Although the respective embodiments explained
above are all made to power supply structures in which a
reverse bias voltage can be applied to the EL element, the
present invention is not limited to this, and applying the
present invention to a display panel provided with a pixel
structure which is actively driven enables the light-emitting
efficiency of the EL element to effectively compensated and
similarly enables deterioration in the linearity of gradation
control to be prevented.

What is claimed is:

1. A drive method for an active type light emitting display
panel provided with a light emitting element, a driving TFT
which lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
the light emitting element at a lighting operation time of the
light emitting element, characterized in that

said drive method for an active type light emitting display
panel executes, at a timing at which the light emitting
element shifts to a lighting operation, a discharge
operation in which electrical charges accumulated in a
parasitic capacitance of the light emitting element are
discharged by setting the electrical potentials of an
anode and a cathode of the light emitting element to a
same potential.
2. A drive device for an active type light emitting display
panel provided with a light emitting element, a driving TFT
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which lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
the light emitting element at a lighting operation time of the
light emitting element, characterized in that

said drive device for an active type light emitting display
panel comprises a discharge means operating at a
timing at which the light emitting element shifts to a
lighting operation and allowing electrical charges accu-
mulated in a parasitic capacitance of the light emitting
element to be discharged by setting the electrical poten-
tials of an anode and a cathode of the light emitting
element to a same potential.

3. A drive method for an active type light emitting display
panel provided with a light emitting element, a driving TFT
which lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
the light emitting element at a lighting operation time of the
light emitting element, characterized in that

said drive method for an active type light emitting display
panel executes, at a timing at which the light emitting
element shifts to a lighting operation, a switching
operation of a select switch which gives the light
emitting element a potential difference by which light-
ing is possible and a charge operation for a parasitic
capacitance of the light emitting element via the select
switch.

4. A drive device for an active type light emitting display
panel provided with a light emitting element, a driving TFT
which lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
the light emitting element at a lighting operation time of the
light emitting element, characterized in that

said drive device for an active type light emitting display
panel comprises a charge means operating at a timing
at which the light emitting element shifts to a lighting
operation and performing charge for a parasitic capaci-
tance of the light emitting element based on a switching
function of a select switch which gives the light emit-
ting element a potential difference by which lighting is
possible.

5. A drive method for an active type light emitting display
panel provided with a light emitting element, a driving TFT
which lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
the light emitting element at a lighting operation time of the
light emitting element, characterized in that

said drive method for an active type light emitting display
panel executes, at a timing at which the light emitting
element shifts to a lighting operation, a charge opera-
tion in which a current from a power supply for charge
is allowed to flow in the forward direction for a
parasitic capacitance of the light emitting element from
a connection point between the light emitting element
and the driving TFT.

6. A drive device for an active type light emitting display
panel provided with a light emitting element, a driving TFT
which lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
the light emitting element at a lighting operation time of the
light emitting element, characterized in that

said drive device for an active type light emitting display
panel comprises a power supply for charge which
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operates at a timing at which the light emitting element
shifts to a lighting operation and which executes a
charge operation in the forward direction for a parasitic
capacitance of the light emitting element from a con-
nection point between the light emitting element and
the driving TFT.

7. A drive method for an active type light emitting display
panel provided with a light emitting element, a driving TFT
which lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
the light emitting element at a lighting operation time of the
light emitting element, characterized in that

said drive method for an active type light emitting display
panel executes, at a timing at which the light emitting
element shifts to a lighting operation, a charge opera-
tion in the forward direction for a parasitic capacitance
of the light emitting element by a current which is
greater than that of the lighting operation time of the
light emitting element by controlling a gate voltage of
the driving TFT.

8. A drive device for an active type light emitting display
panel provided with a light emitting element, a driving TFT
which lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
the light emitting element at a lighting operation time of the
light emitting element, characterized in that

said drive device for an active type light emitting display
panel comprises a charge control means which operates
at a timing at which the light emitting element shifis to
a lighting operation and which performs a charge
operation in the forward direction for a parasitic capaci-
tance of the light emitting element by a current which
is greater than that of the lighting operation time of the
light emitting element by controlling a gate voltage of
the driving TFT.

9. A drive method for an active type light emitting display
panel provided with a light emitting element, a driving TFT
which lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
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the light emitting element at a lighting operation time of the
light emitting element, characterized in that

said drive method for an active type light emitting display
panel executes, at a timing at which the light emitting
element shifts to a lighting operation, a charge opera-
tion in the forward direction for a parasitic capacitance
of the light emitting element by performing bypass
control for the driving TFT which is connected in series
to the light emitting element.

10. Adrive device for an active-type light emitting display
panel provided with a light emitting element, a driving TFT
which lighting drives the light emitting element, and a power
supply circuit supplying a current of a forward direction to
the light emitting element at a lighting operation time of the
light emitting element, characterized in that

said drive device for an active type light emitting display
panel comprises a bypass control means which operates
at a timing at which the light emitting element shifts to
a lighting operation and which performs a charge
operation in the forward direction for a parasitic capaci-
tance of the light emitting element by bypassing the
driving TFT which is connected in series to the light
emitting element.
11. The drive device for an active type light emitting
display panel according to any one of claims 2, 4, 6, 8, and
10, characterized in that

the power supply circuit is constructed so as to be able to
apply a bias voltage opposite to the forward direction to
the light emitting element.
12. The drive device for an active type light emitting
display panel according to any one of claims 2, 4, 6, 8, and
10, characterized in that

the light emitting element is constituted by an organic EL
element in which an organic compound is employed in
a light emitting layer.
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