EP 1 580 719 A1

Europdisches Patentamt
European Patent Office

(19) g)

Office européen des brevets

(11) EP 1 580 719 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 158(3) EPC

(43) Date of publication:
28.09.2005 Bulletin 2005/39

(21) Application number: 03777188.8

(22) Date of filing: 03.12.2003

(51) Intcl”: GO9G 3/30, GO9G 3/20

(86) International application number:

PCT/JP2003/015456

(87) International publication number:

WO 2004/053825 (24.06.2004 Gazette 2004/26)

(84) Designated Contracting States:
AT BEBG CH CY CZDE DK EE ES FI FR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR

(30) Priority: 06.12.2002 JP 2002355338
(71) Applicant: Toshiba Matsushita Display

Technology Co., Ltd.
Tokyo 108-0075 (JP)

(72) Inventor: AOKI, Yoshiro

Kitamoto-shi Saitama 364-0006 (JP)

(74) Representative: HOFFMANN EITLE

Patent- und Rechtsanwilte
Arabellastrasse 4
81925 Miinchen (DE)

(54) DISPLAY, ACTIVE MATRIX SUBSTRATE AND DRIVING METHOD

(57)  There is provided a display including pixels (2)
arranged in a matrix, each pixel (2) including a voltage
signal input terminal (E) to which a voltage signal is sup-
plied, a drive control element (Tr) including a first termi-
nal connected to a first power supply terminal (11), a
control terminal, and a second terminal that outputs a
current corresponding to a voltage between the first and
second terminals, a capacitor (C1) connected between
the voltage signal input terminal (E) and the control ter-

-

minal, a current signal input terminal to which a current
signal is supplied, a first switch (Sw5b) connected be-
tween the current signal input terminal and the control
terminal, a second.switch (Sw5a) connected between
the current signal input terminal and the second termi-
nal, an output control switch (Sw2) whose input terminal
is connected to the second terminal, and a display ele-
ment (20) connected between a second power supply
terminal and an output terminal of the output control
switch (Sw2).
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Description
Technical Field

[0001] The present invention relates to a display, ac-
tive matrix substrate, and driving method and, more par-
ticularly, to a display which controls the optical charac-
teristic of a display element by a current to be supplied
to it, an active matrix substrate usable for the display,
and a driving method of the display.

Background Art

[0002] In adisplay such as an organic EL (ElectroLu-
minescence) display which controls the optical charac-
teristics of a display element by a drive current to be
supplied to it, if the drive current varies, the image qual-
ity becomes poor due to, e.g., uneven luminance. When
such a display employs an active matrix driving system,
the drive transistors which drive the display elements
must have almost uniform characteristics between the
pixels. In this display, however, since the transistors are
normally formed on an insulating body such as a glass
substrate, the transistor characteristics readily vary.
[0003] To solve this problem, U.S. Patent Nos.
6,229,506 and 6, 373, 454B1 propose circuits shown in
FIGS. 1 and 2, respectively. Characteristic correction of
drive transistors by using these circuits will be described
below.

[0004] In an organic EL display 1 using the circuit
(threshold value cancel type) shown in FIG. 1, to set a
given pixel 2 in a display state, an output control switch
Sw2 is opened (OFF) by using a scan signal line 7 first.
Simultaneously, a correction switch Sw3 is closed (ON)
by using a scan signal line 15 to supply charges to ca-
pacitors C1 and C2 until no current flows between the
source and drain of a drive transistor Tr. In this state,
since the drain and gate of the drive transistor Tr are
connected, the potential at a point A is equal to a thresh-
old value Vth of the drive transistor Tr. During this time,
a scan signal is supplied from a scan signal line driver
(not shown) to a scan signal line 6 to close a selection
switch Sw1. At the same time, a reset signal Vrst is sup-
plied from a video signal line driver (not shown) to a vid-
eo signal line 9.

[0005] After the above operation is completed, the
correction switch Sw3 is opened, and the output control
switch Sw2 is closed. In addition, a video signal Vsig is
supplied from the video signal line driver to the video
signal line 9. Accordingly, the gate potential of the drive
transistor Tr varies from the threshold value Vth by an
amount equal to the variate from Vrst to Vsig. As a result,
a drive current corresponding to the variation amount is
supplied from a power supply line 11 to an organic EL
element 20 through the drive transistor Tr and output
control switch Sw2.

[0006] As described above, according to the circuit
shown in FIG. 1, the influence of the threshold value Vth
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on the drive current can be eliminated. Hence, even
when the threshold value of the drive transistor Tr varies
between the pixels 2, the influence of such variation on
the drive current to be supplied to the organic EL ele-
ment 20 can be minimized.

[0007] However, the drive current is affected not only
by the threshold value of the drive transistor Tr but also
by its mobility and dimensions. For this reason, it is dif-
ficultin the circuit shown in FIG. 1 to so improve the light
emission uniformity that no display nonuniformity is vis-
ually recognized.

[0008] On the other hand, in the organic EL display 1
using the circuit (current copy type) shown in FIG. 2, to
set the given pixel 2 in a display state, the output control
switch Sw2 is opened first. Simultaneously, the selec-
tion switch Sw1 and a correction/write switch Sw4 are
closed. In this state, a current Isig corresponding to the
video signal is supplied between the source and drain
of the drive transistor Tr by using a constant current cir-
cuit (not shown). With this operation, the voltage be-
tween the two electrodes of the capacitor C2 becomes
the gate-to-source voltage necessary for supplying the
current Isig to the channel of the drive transistor Tr.
[0009] After that, the selection switch Sw1 and cor-
rection/write switch Sw4 are opened, and the output
control switch Sw2 is closed. The potential at a point B
is set by the above operation to supply a drive current
almost equal to the current Isig between the source and
drain of the drive transistor Tr.

[0010] As described above, according to the circuit
shown in FIG. 2, a current having a magnitude almost
equal to that of the current Isig supplied as a video signal
during the write period can be supplied between the
source and drain of the drive transistor Tr even during
the holding period next to the write period. For this rea-
son, not only the influence of the threshold value Vth of
the drive transistor Tr but also the influence of its mobility
and dimensions on the drive current can be eliminated.
[0011] In the circuit shown in FIG. 2, however, when
the pixel size becomes large, the wiring capacitance of
video signal lines increases. In addition, when the write
period is shortened along with micropatterning of the
structure, the following problem rises. That is, when the
current Isig is small, the write becomes insufficient. In
other words, it becomes difficult to write a desired video
signal.

Disclosure of Invention

[0012] It is an object of the present invention to in-
crease the controllability of a display operation by a scan
signal to allow satisfactory display.

[0013] Accordingto a first aspect of the presentinven-
tion, there is provided a display comprising pixels ar-
ranged in a matrix, each of the pixels comprising a volt-
age signal input terminal to which a voltage signal is sup-
plied, a drive control element including a first terminal
connected to a first power supply terminal, a control ter-
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minal, and a second terminal that outputs a current cor-
responding to a voltage between the first and second
terminals, a first capacitor connected between the volt-
age signal input terminal and the control terminal, a cur-
rent signal input terminal to which a current signal is sup-
plied, a first switch connected between the current sig-
nal input terminal and the control terminal, a second
switch connected between the current signal input ter-
minal and the second terminal, an output control switch
whose input terminal is connected to the second termi-
nal, and a display element connected between a second
power supply terminal and an output terminal of the out-
put control switch.

[0014] According to a second aspect of the present
invention, there is provided a display comprising pixels
arranged in a matrix, each of the pixels comprising a
voltage signal input terminal to which a video signal and
a reset signal are supplied as voltage signals, a drive
control element including a first terminal connected to a
first power supply terminal, a control terminal, and a sec-
ond terminal that outputs a current corresponding to a
voltage between the first terminal and the control termi-
nal, a first capacitor connected between the voltage sig-
nal input terminal and the control terminal, an output
control switch whose input terminal is connected to the
second terminal, a display element connected between
a second power supply terminal and an output terminal
of the output control switch, and a correction signal sup-
ply control unit that forms first and second conductive
paths during a period when the output control switch dis-
connects the display element from the second terminal,
the first conductive path allowing a reset current to flow
between the first and second terminals, and the second
conductive path allowing charges to move between the
control terminal and an outside of the pixel.

[0015] According to a third aspect of the present in-
vention, there is provided a display comprising pixels ar-
ranged in a matrix, each of the pixels comprising a volt-
age signal input terminal to which a reset signal is sup-
plied as a voltage signal during a correction period and
a video signal is supplied as a voltage signal during a
write period next to the correction period, a drive control
element including a first terminal connected to a first
power supply terminal, a control terminal, and a second
terminal that outputs a drive current corresponding to
the video signal, a first capacitor connected between the
voltage signal input terminal and the control terminal, a
display element to which the drive current is to be sup-
plied, an output control switch that disconnects the dis-
play element from the second terminal during the cor-
rection period and the write period and connects the dis-
play element to the second terminal after the write peri-
od, and a correction signal supply control unit that forms
first and second conductive paths during the correction
period and disconnects the second conductive path dur-
ing the write period, the first conductive path allowing a
reset current to flow between the first and second ter-
minals, and the second conductive path allowing charg-
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es to move between the control terminal and an outside
of the pixel, wherein during the correction period, a first
electrode of the first capacitor that is connected to the
voltage signal input terminal is set to a reset potential
corresponding to the reset signal, and a second elec-
trode of the first capacitor that is connected to the control
terminal is set to a potential of the control terminal when
the reset current flows between the first and second ter-
minals, and during the write period, the first electrode is
set to a potential corresponding to the video signal.
[0016] According to a fourth aspect of the present in-
vention, there is provided a display comprising pixels ar-
ranged in a matrix, each of the pixels comprising a volt-
age signal input terminal to which a voltage signal is sup-
plied, a drive control element including a first terminal
connected to a first power supply terminal, a control ter-
minal, and a second terminal that outputs a current cor-
responding to a voltage between the first terminal and
the control terminal, a first capacitor connected between
the voltage signal input terminal and the control termi-
nal, a current signal input terminal to which a current
signal is supplied, a first switch connected between the
current signal input terminal and the control terminal, a
second switch connected between the current signal in-
put terminal and the second terminal, an output control
switch whose input terminal is connected to the second
terminal, and a display element connected between a
second power supply terminal and an output terminal of
the output control switch, wherein the display changes
a write operation between first and second write opera-
tions on the basis of a gray level to be displayed, the
first write operation includes setting the voltage signal
input terminal to a first potential, and opening the output
control switch and closing the first and second switches
to supply a current as a video signal between the first
and second terminals, and the second write operation
includes setting the voltage signal input terminal to a
second potential, and opening the output control switch
and closing the first and second switches to supply a
current as a reset signal between the first and second
terminals, subsequently opening the first switch, and
then setting the voltage signal input terminal to a poten-
tial corresponding to the video signal.

[0017] According to afifth aspect of the presentinven-
tion, there is provided a display comprising pixels ar-
ranged in a matrix, each of the pixels comprising a volt-
age signal input terminal to which a voltage signal is sup-
plied, a drive control element including a first terminal
connected to a first power supply terminal, a control ter-
minal, and a second terminal that outputs a current cor-
responding to a voltage between the first terminal and
the control terminal, a first capacitor connected between
the voltage signal input terminal and the control termi-
nal, a current signal input terminal to which a current
signal is supplied, a first switch connected between the
current signal input terminal and the control terminal, a
second switch connected between the current signal in-
put terminal and the second terminal, an output control
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switch whose input terminal is connected to the second
terminal, and a display element connected between a
second power supply terminal and an output terminal of
the output control switch, wherein a write operation of
the display includes setting the voltage signal input ter-
minal to a first potential, and opening the output control
switch and closing the first and second switches to sup-
ply a current as a video signal between the first and sec-
ond terminals, subsequently opening the first switch,
and simultaneously or since then setting the voltage sig-
nal input terminal to a second potential different from the
first potential.

[0018] According to a sixth aspect of the present in-
vention, there is provided an active matrix substrate on
which a display element is to be formed, comprising a
voltage signal input terminal to which a voltage signal is
supplied, a drive control element including a first termi-
nal connected to a first power supply terminal, a control
terminal, and a second terminal that outputs a current
corresponding to a voltage between the first terminal
and the control terminal, a first capacitor connected be-
tween the voltage signal input terminal and the control
terminal, a current signal input terminal to which a cur-
rent signal is supplied, a first switch connected between
the current signal input terminal and the control terminal,
a second switch connected between the current signal
input terminal and the second terminal, and an output
control switch including an input terminal connected to
the second terminal and an output terminal to be con-
nected to the display element.

[0019] According to a seventh aspect of the present
invention, there is provided a method of driving a display
comprising pixels arranged in a matrix, each of the pix-
els comprising a drive control element including a first
terminal connected to a first power supply terminal, a
control terminal, and a second terminal that outputs a
current corresponding to a voltage between the first ter-
minal and the control terminal, a display element con-
nected between the second terminal and a second pow-
er supply terminal, and a capacitor connected between
the control terminal and the voltage signal input termi-
nal, comprising supplying a current as a reset signal be-
tween the first terminal and the second terminal in a
state that the voltage signal input terminal is set to a
reset potential, the display elementis disconnected from
the second terminal, and the control terminal is connect-
ed to an outside of the pixel, subsequently disconnect-
ing the control terminal from the outside of the pixel, and
then setting the voltage signal input terminal to a poten-
tial corresponding to the video signal.

[0020] According to an eighth aspect of the present
invention, there is provided a method of driving a display
comprising pixels arranged in a matrix, each of the pix-
els comprising a drive control element including a first
terminal connected to a first power supply terminal, a
control terminal, and a second terminal that outputs a
current corresponding to a voltage between the first ter-
minal and the control terminal, a display element con-
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nected between the second terminal and a second pow-
er supply terminal, and a capacitor connected between
the control terminal and the voltage signal input termi-
nal, comprising changing a write operation between first
and second write operations on the basis of a gray level
to be displayed, wherein the first write operation in-
cludes supplying a current as a video signal between
the first and second terminals in a state that the voltage
signal input terminal is set to a first potential, the display
element is disconnected from the second terminal, and
the control terminal is connected to an outside of the
pixel, and the second write operation includes supplying
a current as a reset signal between the first and second
terminals in a state that the voltage signal input terminal
is set to a second potential, the display element is dis-
connected from the second terminal, and the control ter-
minal is connected to the outside of the pixel, subse-
quently disconnecting the control terminal from the out-
side of the pixel, and then setting the voltage signal input
terminal to a potential corresponding to the video signal.
[0021] According to a ninth aspect of the present in-
vention, there is provided a method of driving a display
comprising pixels arranged in a matrix, each of the pix-
els comprising a drive control element including a first
terminal connected to a first power supply terminal, a
control terminal, and a second terminal that outputs a
current corresponding to a voltage between the first ter-
minal and the control terminal, a display element con-
nected between the second terminal and a second pow-
er supply terminal, and a capacitor connected between
the control terminal and the voltage signal input termi-
nal, comprising setting the voltage signal input terminal
to afirst potential, and opening the output control switch
and closing the first and second switches to supply a
current as a video signal between the first and second
terminals, subsequently opening the first switch, and si-
multaneously or since then setting the voltage signal in-
put terminal to a second potential different from the first
potential.

Brief Description of Drawings
[0022]

FIG. 1 is an equivalent circuit diagram of an organic
EL display using a threshold value cancel circuit;
FIG. 2 is an equivalent circuit diagram of an organic
EL display using a current copy circuit;

FIG. 3 is a plan view schematically showing a dis-
play according to the first embodiment of the
present invention;

FIG. 4 is a timing chart schematically showing an
example of the method of driving the display shown
in FIG. 3;

FIG. 5 is a view showing the direction of a current
which flows when the display shown in FIG. 3 is driv-
en by the method shown in FIG. 4;

FIG. 6 is a view showing the direction of a current
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which flows when the display shown in FIG. 3 is driv-
en by the method shown in FIG. 4;

FIG. 7 is a graph showing an example of an effect
obtained by the method according to the first em-
bodiment of the present invention;

FIG. 8 is a plan view schematically showing a dis-
play according to the second embodiment of the
present invention;

FIG. 9 is a plan view schematically showing a dis-
play according to the third embodiment of the
present invention;

FIG. 10 is a timing chart schematically showing an
example of the method of driving the display shown
in FIG. 9;

FIG. 11 is a plan view schematically showing a dis-
play according to the fourth embodiment of the
present invention;

FIG. 12 is an equivalent circuit diagram of a video
signal line driver and a voltage/current source,
which can be used in the display shown in FIG. 11;
FIG. 13 is a timing chart schematically showing an
example of the method of driving the display shown
in FIG. 11;

FIG. 14 is a plan view schematically showing a dis-
play according to the fifth embodiment of the
present invention;

FIG. 15 is a plan view schematically showing a dis-
play according to the sixth embodiment of the
present invention;

FIG. 16 is a plan view schematically showing a dis-
play according to the seventh embodiment of the
present invention;

FIG. 17 is a plan view schematically showing a dis-
play according to the eighth embodiment of the
present invention;

FIG. 18 is a plan view schematically showing a dis-
play according to the ninth embodiment of the
present invention; and

FIG. 19 is a plan view schematically showing a dis-
play according to the 10th embodiment of the
present invention.

Best Mode for Carrying Out the Invention

[0023] Several embodiments of the present invention
will be described below in detail with reference to the
accompanying drawings. The same reference numerals
denote the same or similar constituent elements
throughout the drawings, and a repetitive description
thereof will be omitted.

[0024] FIG. 3 is a plan view schematically showing a
display according to the first embodiment of the present
invention. A display 1 is, e.g., an organic EL display and
includes a plurality of pixels 2. The pixels 2 are arranged
in a matrix on a substrate 3.

[0025] A scan signal line driver 4 and video signal line
driver 5 are also arranged on the substrate 3. The video
signal line driver 5 constitutes at least part of a current
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signal supply circuit. The video signal line driver 5 also
constitutes at least part of a voltage signal supply circuit.
In this example, the video signal line driver 5 incorpo-
rates, as the current signal supply circuit, a constant cur-
rent circuit which outputs a predetermined current, i.e.,
a reset current.

[0026] Scan signal lines 6 to 8 connected to the scan
signal line driver 4 run on the substrate 3 in the row di-
rection of the pixels 2. A scan signal is supplied from the
scan signal line driver 4 to the scan signal lines 6 to 8
as a voltage signal.

[0027] Voltage signal lines 9 which are connected to
the video signal line driver 5 and receive a voltage signal
and current signal lines 10 which are connected to the
video signal line driver 5 and receive a current signal
run on the substrate 3 in the column direction of the pix-
els 2. In this example, the voltage signal lines 9 are video
signal lines to which a video signal is supplied from the
video signal line driver 5. On the other hand, in this ex-
ample, the current signal lines 10 are the reset signal
lines 10 connected to the constant current circuit incor-
porated in the video signal line driver 5.

[0028] A power supply line 11 is also formed on the
substrate 3.

[0029] Each pixel 2 includes a drive transistor Tr, a
selection switch Sw1, an output control switch Sw2, cor-
rection signal supply control switches Sw5a and Sw5b,
capacitors C1 and C2, and a display element 20. The
switches Sw1, Sw2, Swba, and Sw5b are, e.g., thin film
transistors (TFTs). The capacitors C1 and C2 are, e.g.,
thin film capacitors. The drive transistor Tr is assumed
toinclude a TFT.

[0030] The display element 20 includes an anode and
a cathode, which face each other, and an active layer
whose optical characteristics change depending on the
current that flows between the anode and the cathode.
For example, the display element 20 is an organic EL
elementincluding a light-emitting layer as the active lay-
er. For example, the anode is arranged as a lower elec-
trode and connected to the drive transistor Tr via the
output control switch Sw2. On the other hand, the cath-
ode is arranged as, €.g., an upper electrode which faces
the lower electrode via the active layer.

[0031] The drive transistor Tr is, e.g., a p-channel
TFT. The gate is connected to one electrode of the ca-
pacitor C1. When the drive transistor Tr is a p-channel
TFT, the source is connected to the power supply line
11, and the drain is connected to the lower electrode of
the organic EL element 20 via the output control switch
Sw2.

[0032] The input terminal of the selection switch Sw1
is connected to the video signal line 9. The output ter-
minal is connected to the gate of the drive transistor Tr
via the capacitor C1. The switching operation of the se-
lection switch Sw1 is controlled by a scan signal sup-
plied from the scan signal line 6. The selection switch
Sw1 is, e.g., a p-channel TFT. In this case, the gate is
connected to the scan signal line 6. The source is con-
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nected to the video signal line 9. The drain is connected
to the other electrode of the capacitor C1.

[0033] The output control switch Sw2 is connected
between the drive transistor Tr and the organic EL ele-
ment 20. The switching operation of the output control
switch Sw2 is controlled by a scan signal supplied from
the scan signal line 7. The output control switch Sw2 is,
e.g., ap-channel TFT. In this case, the gate is connected
to the scan signal line 7. The source and drain are con-
nected to the drive transistor Tr and the organic EL el-
ement 20, respectively.

[0034] The correction signal supply control switch
Swba is connected between the reset signal line 10 and
the gate of the drive transistor Tr. The switching opera-
tion of the switch Sw5a is controlled by a scan signal
supplied from the scan signal line 8. The correction sig-
nal supply control switch Swbaiis, e.g., a p-channel TFT.
In this case, the gate is connected to the scan signal line
8. The source and drain are connected to the gate of the
drive transistor Tr and the reset signal line 10, respec-
tively.

[0035] The correction signal supply control switch
Swbb is connected between the reset signal line 10 and
the drain of the drive transistor Tr. The switching oper-
ation of the switch Sw5b is controlled by a scan signal
supplied from the scan signal line 8. The correction sig-
nal supply control switch Swbb is, e.g., a p-channel TFT.
In this case, the gate is connected to the scan signal line
8. The source and drain are connected to the drain of
the drive transistor Tr and the reset signal line 10, re-
spectively.

[0036] The correction signal supply control switches
Swba and Swbb form a correction signal supply control
unit. This correction signal supply control unit may have
a structure other than that shown in FIG. 3 if connection/
disconnection between the drain of the drive transistor
Tr, the gate of the drive transistor Tr, and the reset signal
line 10 can be switched. For example, referring to FIG.
3, the switching operations of the correction signal sup-
ply control switches Sw5a and Swbb are controlled by
one scan signal line 8. Instead, the switching operations
may be controlled by two scan signal lines. Referring to
FIG. 3, the correction signal supply control switch Sw5a
is connected between the reset signal line 10 and the
drain of the drive transistor Tr. Instead, the correction
signal supply control switch Sw5a may be connected
between the drain of the drive transistor Tr and the gate
of the drive transistor Tr.

[0037] The capacitor C1is connected between the se-
lection switch Sw1 and the gate of the drive transistor
Tr. The capacitor C2 is connected between the source
of the drive transistor Tr and the gate of the drive tran-
sistor Tr. The capacitances of the capacitors C1 and C2
need not be equal. However, they are assumed to be
equal here for the sake of simplicity. The capacitor C2
may be connected between, e.g., the gate of the drive
transistor Tr and a constant potential terminal insulated
from the source of the drive transistor Tr instead of be-
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tween the source of the drive transistor Tr and the gate
of the drive transistor Tr. More specifically, the capacitor
C2 need not always be connected between the gate and
source of the drive transistor Tr if the capacitor C2 has
one terminal connected to the gate of the drive transistor
Tr and can hold the gate-to-source voltage of the drive
transistor Tr in correspondence with a video signal.
[0038] In the display 1, the substrate 3, scan signal
lines 6, voltage signal lines 9, current signal lines 10,
power supply line 11, switches Sw1, Sw2, Sw5a, and
Swbb, drive transistors Tr, and capacitors C1 and C2
form an active matrix substrate. This active matrix sub-
strate can also include the scan signal line driver 4 and
video signal line driver 5. This active matrix substrate
can also include one electrode of each display element.
[0039] In this embodiment, the display 1 shown in
FIG. 3isdriven by, e.g., a method to be described below.
[0040] FIG. 4 is a timing chart schematically showing
an example of the driving method of the display 1 shown
in FIG. 3. FIGS. 5 and 6 are views showing the direction
of a current which flows when the display 1 shown in
FIG. 3is driven by the method shown in FIG. 4. Referring
to FIG. 4, assume that all the switches Sw1, Sw2, Sw5a,
and Swbb are p-channel TFTs. "Sw5 gate potential" in-
dicates the gate potential of the switches Sw5a and
Sw5b. "Point D potential” indicates the gate potential of
the drive transistor Tr. Referring to FIGS. 5 and 6, dotted
arrows indicate the flowing directions of currents.
[0041] Inthe driving method shown in FIG. 4, one hor-
izontal period includes a correction period P2 and a write
period P3. One vertical period includes the correction
period P2, the write period P3, and a holding period P4.
A period P1 indicates a holding period one vertical pe-
riod before. At this time, the selection switch Sw1 and
correction signal supply control switches Swba and
Swbb are open. The output control switch Sw2 is closed.
The drive transistor Tr is outputting a drive current cor-
responding to the magnitude of a video signal Vsig writ-
ten one frame before. The organic EL element 20 is
emitting light.

[0042] During the correction period P2, first, the out-
put control switch Sw2 is closed while keeping the se-
lection switch Sw1 and correction signal supply control
switches Sw5a and Sw5b open. Next, the correction sig-
nal supply control switches Sw5a and Sw5b are closed,
and the selection switch Sw1 is closed to supply a reset
signal Vrst to a node E as a voltage signal input terminal.
[0043] In this state, as shown in FIG. 5, a predeter-
mined constant current, i.e., a reset current Irst is sup-
plied between the source and drain of the drive transis-
tor Tr. Accordingly, a current flows between the reset sig-
nal line 10 and the gate of the drive transistor Tr. As a
result, the potential of a node D changes as shown in
FIG. 4. More specifically, a correction signal Vcrct on
which the element characteristics such as the threshold
value, mobility, and dimensions are reflected is supplied
to the node D.

[0044] In this way, charges corresponding to the reset
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signal Vrst and correction signal Vcrct are accumulated
in each electrode of the capacitor C1. Then, the correc-
tion signal supply control switches Sw5a and Sw5b are
opened to end the correction period P2.

[0045] When the magnitude of the video signal Vsig
equals the reset signal Vrst, the drive current output
from the drive transistor Tr equals the reset current Irst.
The effect for correcting the characteristic of the drive
transistor Tr is maximized when the magnitude of the
video signal Vsig equals the reset signal Vrst. Hence,
the reset current Irst may be set to be almost equal to
the drive current corresponding to the gray level at which
the maximum effect should be obtained.

[0046] Duringthe write period P3, the selection switch
Sw1 is continuously kept closed, and the output control
switch Sw2 and correction signal supply control switch-
es Swba and Sw5b are kept open. During the period P3,
first, the video signal Vsig is supplied to the node E as
an input terminal in this state. Accordingly, as shown in
FIG. 4, the potential of the node D changes along with
the change in potential of the node E. Next, the output
control switch Sw2 is closed. Accordingly, a current
flows to the organic EL element 20, as shown in FIG. 6.
The organic EL element 20 emits light at a luminance
corresponding to the video signal Vsig. After that, the
selection switch Sw1 is set in the OFF state to end the
write period P3.

[0047] During the holding period P4, the selection
switch Sw1 and correction signal supply control switch-
es Swba and Sw5b are open, and the output control
switch Sw2 is kept closed. For this reason, the potential
of the node D is maintained almost at a predetermined
level. The organic EL element 20 continuously emits
light at the luminance corresponding to the video signal
Vsig.

[0048] In this method, as described above, the char-
acteristics are corrected by using the correction signal
Vcrct on which the element characteristics of the drive
transistor Tr, i.e., the threshold value, mobility, and di-
mensions of the drive transistor Tr are reflected. Addi-
tionally, in this method, the correction signal Vcrct ob-
tained in association with a given transistor is used to
correct that transistor itself. For this reason, according
to the above method, the influence of the variation in
characteristic of the transistor on the drive current can
very effectively be reduced.

[0049] In this method, the constant current circuit ca-
pable of supplying the constant current Irstis necessary,
though no constant current circuit capable of freely
changing the current value is necessary. For this rea-
son, the above-described method is very advantageous
for cost reduction of the display 1.

[0050] FIG. 7 is a graph showing an example of the
effect obtained by the method according to the first em-
bodiment of the present invention. Referring to FIG. 7,
the abscissa represents the video signal Vsig supplied
to the electrode of the capacitor C1 on the side of the
selection switch Sw1 during the write period. The ordi-
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nate represents the current which flows between the
source and drain of the drive transistor Tr during the
holding period, i.e., the output current or drive current.
Curves 51ato 51cin FIG. 7 indicate data obtained when
the display 1 shown in FIG. 3 is driven by the method
described with reference to FIG. 4. Curves 52a to 52c
in FIG. 7 indicate data obtained when the display 1
shown in FIG. 1 is driven by the method described in
association with it.

[0051] In obtaining the data indicated by the curves
51ato 51c and curves 52a to 52c, the channel width of
the drive transistor Tr was 5 u m, and the channel length
was 20 um. In obtaining the data indicated by the curves
51a and 52a, the mobility of the drive transistor Tr was
100 cm?2/V-S. In obtaining the data indicated by the
curves 51b and 52b, the mobility of the drive transistor
Tr was 150 cm2/V-S. In obtaining the data indicated by
the curves 51c and 52c, the mobility of the drive transis-
tor Tr was 200 cm?/V-S. In obtaining the data indicated
by the curves 51a to 51c and curves 52a to 52c, the
reset potential Vrst was 0V, and the reset current Irst
was 0.5 u A.

[0052] As is apparent from comparison between the
curves 51a to 51c and the curves 52a to 52¢ shown in
FIG. 7, according to the method of this embodiment, the
influence of the variation in mobility of the drive transis-
tor Tr on the output current is suppressed as compared
to the method described with reference to FIG. 1. For
example, consider the video signal corresponding to the
output current of 1.5 i A in the display 1 in which the
mobility of the drive transistor Tr is 150 cm?/V-S. The
influence of the variation in mobility of the drive transis-
tor Tr on the output current is 1/2 or less in the method
of this embodiment as compared to the method de-
scribed with reference to FIG. 1. As described above,
according to this embodiment, the influence of the var-
iation in characteristics of the transistor can very effec-
tively be reduced.

[0053] The second embodiment of the present inven-
tion will be described next.

[0054] In the first embodiment, the characteristics of
the drive transistor Tr are corrected for each pixel row.
More specifically, characteristic correction is executed
simultaneously for all the pixels 2 included in a selected
pixel row during each horizontal period. In the second
embodiment, however, pixels 2 included in a selected
pixel row during each horizontal period are classified in-
to a plurality of groups, and the characteristic correction
operation is done sequentially for the pixel groups. An
example will be described below, in which the correction
operation is sequentially executed for each pixel 2.
[0055] FIG. 8 is a plan view schematically showing a
display according to the second embodiment of the
presentinvention. A display 1 is, e.g., an organic EL dis-
play and includes the plurality of pixels 2. The pixels 2
are arranged in a matrix on a substrate 3.

[0056] A scan signal line driver 4 and video signal line
driver 5 are arranged on the substrate 3. In this example,
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the scan signal line driver 4 incorporates, as a current
signal supply circuit, a constant current circuit which out-
puts a predetermined current, i.e., a reset current.
[0057] Scansignallines 6, 7, and 8a connected to the
scan signal line driver 4 and reset signal lines 10 con-
nected to the constant current circuit incorporated in the
scan signal line driver 4 run on the substrate 3 in the row
direction of the pixels 2. A scan signal is supplied from
the scan signal line driver 4 to the scan signal lines 6,
7, and 8a as a voltage signal. On the other hand, the
reset signal line 10 is a current signal line to which a
reset current is supplied from the scan signal line driver
4.

[0058] Video signal lines 9 and control signal lines 8b,
which are connected to the video signal line driver 5, run
on the substrate 3 in the column direction of the pixels
2. In addition, a power supply line 11 is formed on the
substrate 3. A video signal is supplied from the video
signal line driver 5 to the video signal lines 9 as a voltage
signal. A control signal is supplied from the video signal
line driver 5 to the control signal lines 8b as a voltage
signal.

[0059] Each pixel 2 includes a drive transistor Tr, a
selection switch Sw1, an output control switch Sw2, cor-
rection signal supply control switches Sw5a, Sw5b, and
Swbc, capacitors C1, C2, and C3, and a display element
20. The switches Sw1, Sw2, Swba, Swbb, and Sw5c
are, e.g., TFTs. The capacitors C1, C2, and C3 are, e.
g., thin film capacitors. The drive transistor Tr is as-
sumed to include a TFT.

[0060] The correction signal supply control switch
Swbc is connected between the control signal line 8b
and each gate of the correction signal supply control
switches Swba and Sw5b. The switching operation of
the switch Sw5c is controlled by a scan signal supplied
from the scan signal line 8a. That s, in this embodiment,
the correction signal supply control switches Swb5a,
Swbb, and Swbc form a correction signal supply control
unit. The capacitor C3 is connected between the gates
of the switches Sw5a and Sw5b and a constant voltage
source and, in this example, GND.

[0061] The correction signal supply control switch
Swbc is, e.g., a p-channel TFT. In this case, the gate of
the switch Sw5c is connected to the scan signal line 8a.
The source and drain are connected to the control signal
line 8b and each gate of the switches Sw5a and Sw5b,
respectively. With the correction signal supply control
switches Swb5, pixels to be subjected to the correction
operation can sequentially be selected.

[0062] In the display 1, the substrate 3, scan signal
lines 6, 7, and 8a, control signal lines 8b, voltage signal
lines 9, current signal lines 10, power supply line 11,
switches Sw1, Sw2, Swba, Swbb, and Sw5c, drive tran-
sistors Tr, and capacitors C1, C2, and C3 form an active
matrix substrate. This active matrix substrate can also
include the scan signal line driver 4 and video signal line
driver 5. This active matrix substrate can also include
one electrode of each display element.
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[0063] As described above, in this embodiment, the
reset signal line 10 connected to the constant current
circuit is arranged almost parallel to the scan signal line
6. In addition, with the scan signal line 8a and control
signal line 8b, which run in the horizontal and vertical
directions, and the correction signal supply control
switch Sw5c, the switching operations of the correction
signal supply control switches Sw5a and Sw5b can be
controlled for each pixel 2. For this reason, the same
correction as that described in the first embodiment can
be executed sequentially for the pixels 2 in each row.
Hence, all the pixels 2 included in one row can be cor-
rected by, e.g., one constant current circuit.

[0064] In this method, when an appropriate design is
employed, the constant current circuit used for charac-
teristic correction of the pixels 2 included in a row can
be used even for characteristic correction of the pixels
2 included in another row.

[0065] In this method, all the pixels 2 which are not
performing the correction operation are disconnected
from the reset signal lines 10. Hence, the load on the
constant current circuit or the power consumption of the
constant current circuit does not increase.

[0066] The third embodiment of the present invention
will be described next.

[0067] FIG. 9 is a plan view schematically showing a
display according to the third embodiment of the present
invention. FIG. 10 is a timing chart schematically show-
ing an example of the driving method of a display 1
shown in FIG. 9. Referring to FIG. 10, "Sw5 gate poten-
tial" indicates the gate potential of switches Swb5a,
Sw5b, and Swhd.

[0068] The display 1 is, e.g., an organic EL display
and includes a plurality of pixels 2. The pixels 2 are ar-
ranged in a matrix on a substrate 3.

[0069] A scan signal line driver 4 and video signal line
driver 5 are arranged on the substrate 3. In this example,
the video signal line driver 5 incorporates a constant cur-
rent circuit.

[0070] Scan signallines 6 to 8 and reset signal supply
lines 13, which are connected to the scan signal line
driver 4, run on the substrate 3 in the row direction of
the pixels 2. A control signal line 12 which runs in the
row direction of the pixels 2 is connected to each scan
signal line 8.

[0071] Video signal lines 9 connected to the video sig-
nal line driver 5 run on the substrate 3 in the column
direction of the pixels 2. In addition, a power supply line
11 is formed on the substrate 3.

[0072] The video signal line driver 5 selects one of the
constant current circuit and the circuit which outputs a
video signal as a voltage signal and connects the video
signal line 9 to the selected circuit. That is, in this exam-
ple, the video signal line 9 is a voltage/current signal
line.

[0073] Each pixel 2 includes a drive transistor Tr, a
selection switch Sw1, an output control switch Sw2, the
correction signal supply control switches Sw5a, Sw5b,
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and Swbd, capacitors C1 and C2, and a display element
20. The switches Sw1, Sw2, Swba, Swbb, and Swbd
are, e.g., TFTs. The capacitors C1 and C2 are, e.g., thin
film capacitors. The drive transistor Tr is assumed to in-
clude a TFT.

[0074] The correction signal supply control switch
Swbd is connected between the reset signal supply line
13 and the electrode of the capacitor C1 on the side of
the selection switch Sw1. The switching operation of the
switch Sw5d is controlled by a scan signal supplied from
the scan signal line 8 through the control line 12. In this
embodiment, the correction signal supply control
switches Sw5a, Sw5b, and Swbd form a correction sig-
nal supply control unit.

[0075] The correction signal supply control switch
Swhd is, e.g., a p-channel TFT. In this case, the gate of
the switch Sw5d is connected to the scan signal line 8.
The source and drain are connected to the reset signal
supply line 13 and the electrode of the capacitor C1 on
the side of the selection switch Sw1, respectively.
[0076] In the display 1, the substrate 3, scan signal
lines 6 to 8 and 13, voltage/current signal lines 9, power
supply line 11, control signal lines 12, switches Sw1,
Sw2, Swb5a, Sw5b, and Swhd, drive transistors Tr, and
capacitors C1 and C2 form an active matrix substrate.
This active matrix substrate can also include the scan
signal line driver 4 and video signal line driver 5. This
active matrix substrate can also include one electrode
of each display element.

[0077] In this embodiment, a reset signal Vrst is sup-
plied from the reset signal supply line 13 to a node E
through the correction signal supply control switch
Swbd. In addition, a reset current Irst can flow to the
video signal line 9. That s, the video signal line 9 is used
for both supply of a video signal Vsig and supply of the
reset current Irst. Since the reset signal line 10 formed
independently of the video signal line 9 is unnecessary,
the number of wiring lines which run almost parallel to
the video signal lines 9 can be decreased.

[0078] The fourth embodiment of the present inven-
tion will be described next.

[0079] In the first to third embodiments, a voltage sig-
nal is supplied as a video signal. In the fourth embodi-
ment, however, an arrangement capable of supplying
both a voltage signal corresponding to a video signal
and a current signal corresponding to a video signal is
employed.

[0080] FIG. 11 is a plan view schematically showing
a display according to the fourth embodiment of the
present invention. A display 1 shown in FIG. 11 is, e.g.,
an organic EL display. The display 1 has the same struc-
ture as that of the display 1 shown in FIG. 3 except that
the following arrangement is employed.

[0081] The display 1 shown in FIG. 11 includes a volt-
age/current source 25 connected to a video signal line
driver 5. The voltage/current source 25 incorporates a
voltage source capable of changing the output voltage
and a current source capable of changing the output cur-
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rent. In the display shown in FIG. 11, a correction signal
supply control switch Sw5b is connected between the
gate and drain of a drive transistor Tr. The switch Sw5b
may be connected between a reset signal line 10 and
the gate of the drive transistor Tr.

[0082] Inthedisplay 1, asubstrate 3, scan signal lines
6to 8, voltage signal lines 9, current signal lines 10, pow-
er supply line 11, switches Sw1, Sw2, Sw5a, and Sw5b,
drive transistors Tr, and capacitors C1 and C2 form an
active matrix substrate. This active matrix substrate can
also include a scan signal line driver 4 and the video
signal line driver 5. This active matrix substrate can also
include one electrode of each display element.

[0083] FIG. 12 is an equivalent circuit diagram of the
video signal line driver and the voltage/current source,
which can be used in the display shown in FIG. 11.
[0084] In the circuit shown in FIG. 12, the voltage/cur-
rent source 25 includes a current source CS, voltage
source VS, switch SwC1, and switch SwV1. The switch
SwC1 is connected between the current source CS and
the output terminal of the voltage/current source 25. The
switch SwV1 is connected between the voltage source
VS and the output terminal of the voltage/current source
25.

[0085] The voltage source VS and current source CS
can be formed on one IC (Integrated Circuit) 16. The
switch SwC1 and switch SwV1 can also be formed on
the IC 16. The voltage/current source 25 can include, e.
g., a plurality of ICs 16.

[0086] The video signal line driver 5 includes a con-
stant potential line 14, switch SwV0, switch SwV2, and
switch SwC2. The constant potential line 14 is set to a
predetermined potential of, e.g., OV. The switch SwV0
is connected between the constant potential line 14 and
the voltage signal line 9. The switch SwV2 is connected
between the voltage signal line 9 and the output terminal
of the voltage/current source 25. The switch SwC2 is
connected between the current signal line 10 and the
output terminal of the voltage/current source 25.
[0087] FIG. 13isatiming chartschematically showing
an example of the method of driving the display shown
in FIG. 11. In this driving method, one horizontal period
includes a first write period P3C and a second write pe-
riod P3V. One vertical period includes the first write pe-
riod P3C, second write period P3V, and a holding period
P4.

[0088] Inthe method shown in FIG. 13, an output cur-
rent lout from the current source CS and an output volt-
age Vout from the voltage source VS in the case of dis-
playing a brighter gray level differ from those in the case
of displaying a darker gray level.

[0089] FIG. 13 assumes that, for example, a brighter
gray level is displayed by the pixels 2 of the mth and
(m+2)th rows, and a darker gray level is displayed by
the pixels 2 of the (m+1)th row.

[0090] To display a brighter gray level corresponding
to a drive current larger than, e.g., 100 nA, the display
1 is driven by, e.g., the following method.
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[0091] Forexample, during the period when the pixels
2 of the mth row are selected, i.e., the mth row selection
period, the switch Sw2 is opened first. Within the period
when the switch Sw2 is open, the first write operation
and second write operation are sequentially executed.
[0092] During the first write period P3C when the first
write operation is executed, the switches SwV0, SwC1
and SwC2 are closed, and the switches SwV1 and
SwV2 are opened. More specifically, the voltage source
VS is disconnected from the video signal line driver 5.
In addition, the constant potential line 14 is connected
to the voltage signal line 9, and the current source CS
is connected to the current signal line 10. In this state,
the switches Sw1, Swba, and Swbb are closed to set
the output current lout from the current source CS to a
current signal Isig of, e.g., 500 nA corresponding to the
video signal. Accordingly, the gate-to-source voltage of
the drive transistor Tr is set to a value when the current
Isig flows between the source and drain. The first write
period P3C is ended by opening the switches Swba and
Swbb.

[0093] As described above, during the first write peri-
od P3C, the voltage source VS is disconnected from the
video signal line driver 5. Hence, the potential Vout at
the output terminal of the voltage source VS can have
any value. For example, the potential Vout at the output
terminal of the voltage source VS is set to OV.

[0094] During the second write period P3V next to the
first write period P3C, the gate-to-source voltage of the
drive transistor Tr, which is set during the first write pe-
riod P3C, is held. More specifically, the switch Sw5b is
kept open. For example, during the second write period
P3V, the switches SwV0, SwC1, and SwC2 are opened,
and the switches Sw1, SwV1, and SwV2 are closed. In
this case, for example, the potential Vout at the output
terminal of the voltage source VS is set to a predeter-
mined potential of, e.g., OV. The second write period
P3V is ended by opening the switch Sw1.

[0095] During the holding period P4 next to the sec-
ond write period P3V, the switch Sw2 is closed. Accord-
ingly, a current having a magnitude almost equal to the
current Isig flows to the display element 20. To execute
the write for the next pixel row, the switches SwVO0,
SwC1, and SwC2 are closed, and the switches SwV1
and SwV2 are opened.

[0096] As described above, in the write operation for
displaying a brighter gray level, the current signal Isig is
supplied between the source and drain of the drive tran-
sistor Tr as a video signal. With this operation, the po-
tential of a node D is set to a value corresponding to the
video signal. Since the current Isig is sufficiently large,
the potential of the node D faithfully reflects the charac-
teristic of the drive transistor Tr. More specifically, ac-
cording to this embodiment, not only the influence of a
threshold value Vth of the drive transistor Tr but also the
influence of its mobility and dimensions on the drive cur-
rent can completely be eliminated.

[0097] In the method shown in FIG. 13, to display a
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darker gray level corresponding to a drive current of, e.
g., 100 nA or less, the display 1 is driven by, e.g., the
following method.

[0098] Forexample, during the period when the pixels
2 of the (m+1)th row are selected, i.e., the (m+1)th row
selection period, the switch Sw2 is opened first, as de-
scribed about the mth row selection period. Within the
period when the switch Sw2 is open, the first write op-
eration and second write operation are sequentially ex-
ecuted.

[0099] During the first write period P3C when the first
write operation is executed, the switches SwV0, SwC1
and SwC2 are closed, and the switches SwV1 and
SwV2 are opened, as described about the mth row se-
lection period. More specifically, the voltage source VS
is disconnected from the video signal line driver 5. In
addition, the constant potential line 14 is connected to
the voltage signal line 9, and the current source CS is
connected to the current signal line 10. In this state, the
switches Sw1, Swba, and Sw5b are closed.

[0100] In this case, however, in this state, the output
current lout from the current source CS is set to not the
current Isig corresponding to the video signal but a pre-
determined reset current Irst of, e.g., 100 nA. Accord-
ingly, the gate-to-source voltage of the drive transistor
Tris set to a value Vcrct when the current Irst flows be-
tween the source and drain. The first write period P3C
is ended by opening the switches Sw5a and Sw5b.
[0101] During the second write period P3V, the gate-
to-source voltage of the drive transistor Tr, which is set
during the first write period P3C, is held, as described
about the mth row selection period. More specifically,
the switch Swbb is kept open. During the second write
period P3V, the switches SwV0, SwC1, and SwC2 are
opened, and the switches SwV1 and SwV2 are closed.
[0102] In this case, however, in this state, the voltage
signal Vout output from the voltage source VS is set to
a voltage signal Vsig' of, e.g., 4V corresponding to the
video signal. The voltage signal Vsig' falls within the
range of, e.g., OV to 6V. With this operation, a node E
as a voltage signal input terminal is set to the potential
Vsig'. The second write period P3V is ended by opening
the switch Sw1.

[0103] As described above, at the time when the first
write period P3C is ended, the potential of the node D
is set to the value Vcrct when the current Irst flows be-
tween the source and drain of the drive transistor Tr. For
this reason, when the potential of the node E is changed
from, e.g., OV to Vsig' during the second write period
P3V, the potential of the node D changes from Vcrct to
Vcerct + Vsig". Note that Vsig" is a value determined by
the gate potential of the drive transistor Tr and the ca-
pacitance ratio of the capacitors C1 and C2. Hence,
when design is done to display a certain gray level when
the potential of the node D is Vsig, the voltage signal
Vsig' to display the gray level may be defined to almost
satisfy a relationship given by equation: Vsig = Vsig" +
Vcerct (Av). Note that Verct (Av) is a value expected for
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the potential Vcrct and, for example, the average value
of Vcerct for all pixels.

[0104] The potential Vcrct is affected not only by the
threshold value of the drive transistor Tr but also by its
mobility and dimensions. When the current Irst is suffi-
ciently large, the potential Vcrct faithfully reflects the
characteristic of the drive transistor Tr. Hence, at the
time when the second write period P3V is ended, the
characteristics of the drive transistor Tr are corrected.
[0105] During the holding period P4, the switch Sw2
is closed, as described about the mth row selection pe-
riod. Accordingly, a current having a magnitude almost
corresponding to the potential Vcrct + Vsig' flows to the
display element 20. To execute the write for the next pix-
el row, the switches SwV0, SwC1, and SwC2 are closed,
and the switches SwV1 and SwV2 are opened.

[0106] As described above, in the write operation for
displaying a darker gray level, the sufficiently large reset
current Irst is supplied between the source and drain of
the drive transistor Tr first. With this operation, the cor-
rection signal Vcrct corresponding to the reset current
Irstis supplied to the node D. Accordingly, the variations
of the characteristics, i.e., the threshold value Vth, mo-
bility, and dimensions of the drive transistor Tr are cor-
rected. Next, the voltage signal Vsig' almost corre-
sponding to the video signal is supplied to the node E,
and the potential of the node D is set to Vcrct + Vsig'.
[0107] When the drive current equals the reset current
Irst, the correction signal Vcrct completely eliminates
the influence of the characteristics, i.e., the threshold
value Vth, mobility, and dimensions of the drive transis-
tor Tr on the drive current. On the other hand, when the
drive current is different from the reset current Irst, the
correction signal Vcrct does not completely eliminate
the influence of the characteristics of the drive transistor
Tr on the drive current. In the latter case, the correction
signal Vcrct contains an error corresponding to the dif-
ference between the potential of the node E during the
second write period P3V and the potential of the node
E during the first write period P3C. If the potential differ-
ence is sufficiently small, the error of the correction sig-
nal Vcrct also becomes small. Hence, according to this
embodiment, even when a darker gray level is dis-
played, the influences of the characteristics, i.e., the
threshold value Vth, mobility, and dimensions of the
drive transistor Tr on the drive current can almost com-
pletely be eliminated.

[0108] Only the outputs from the current source CS
and voltage source VS change between the write oper-
ation for displaying a brighter gray level and that for dis-
playing a darker gray level. Thatis, in the above method,
the switching operation of each switch need not be
changed in accordance with the gray level to be dis-
played. For this reason, no long time is required for the
write operation on each pixel row.

[0109] Inthe circuit, shownin FIG. 12, the output from
the voltage source VS or the output from the current
source CS is selected in the voltage/current source 25.
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For this reason, the number of output terminals of the
voltage/current source 25 or the number of the input ter-
minals of the video signal line driver can be one for each
pixel row.

[0110] The fifth embodiment of the present invention
will be described next.

[0111] FIG. 14 is a plan view schematically showing
a display according to the fifth embodiment of the
present invention. A display 1 shown in FIG. 14 is, e.g.,
an organic EL display. The display 1 has the same struc-
ture as that of the display 1 shown in FIG. 11 except that
the following arrangement is employed.

[0112] More specifically, in the display 1, current sig-
nallines 10 are omitted. Instead, in the display 1, voltage
signal lines 9 are used as voltage/current signal lines to
which both a voltage signal and a current signal are sup-
plied. In the display 1, a constant potential line 26 is ar-
ranged.

[0113] In each pixel 2, the drain of a switch Sw1 is
connected to the voltage/current signal line 9. In addi-
tion, a correction signal supply control switch Sw5e con-
nected between the source of the switch Sw1 and the
constant potential line 26 is arranged. For example, a
p-channel transistor is used as the switch Sw5e. For ex-
ample, the source of the switch Sw5e is connected to
the constant potential line 26. The source of the switch
Swbe may be connected to a power supply line 11. In
this case, the constant potential line 26 can be omitted.
[0114] Scansignallines 17 connected to a scan signal
line driver 4 are arranged on a substrate 3. The gate of
the switch Sw5e is connected to the scan signal line 17.
[0115] In the display 1, a video signal line driver 5
shown in FIG. 12 is omitted. Instead, the output termi-
nals of a voltage/current source 25 are connected to the
voltage/current signal lines 9 so that the voltage/current
source 25 is used as the video signal line driver.
[0116] In the display 1, the substrate 3, scan signal
lines 6 to 8 and 17, voltage/current signal lines 9, power
supply line 11, constant potential line 26, switches Sw1,
Sw2, Swba, Swbb, and Sw5e, drive transistors Tr, and
capacitors C1 and C2 form an active matrix substrate.
This active matrix substrate can also include the scan
signal line driver 4 and the like. This active matrix sub-
strate can also include one electrode of each display el-
ement.

[0117] To display a brighter gray level corresponding
to a drive current larger than, e.g., 100 nA, the display
1 is driven by, e.g., the following method.

[0118] Forexample, during the period when the pixels
2 which should display a brighter gray level are selected
and, for example, the mth row selection period, the
switch Sw2 is opened first, as described with reference
to FIG. 13. Within the period when the switch Sw2 is
open, the first write operation and second write opera-
tion are sequentially executed.

[0119] During a first write period P3C when the first
write operation is executed, switches SwV0, SwC1, and
SwC2 are closed, and switches SwV1 and SwV2 are
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opened, as described with reference to FIG. 13. More
specifically, a voltage source VS is disconnected from
the video signal line driver 5. In addition, a constant po-
tential line 14 is connected to the voltage signal line 9,
and a current source CS is connected to the current sig-
nal line 10. In this state, the switches Sw5a, Sw5b, and
Swbe are closed. The switch Sw1 is kept open.

[0120] In this state, an output current lout from the
current source CS is set to a current signal Isig corre-
sponding to a video signal. Accordingly, the gate-to-
source voltage of the drive transistor Tr is set to a value
when the current Isig flows between the source and
drain. The first write period P3C is ended by opening the
switches Swba and Swbb.

[0121] During a second write period P3V next to the
first write period P3C, the switch Swbe is opened. The
switch Sw5e may be opened at this time or simultane-
ously as the switch Sw5b is opened.

[0122] During the second write period P3V, next, the
switch SwC1 is opened, and the switches Sw1 and
SwV1 are closed. In this case, the potential Vout at the
output terminal of the voltage source VS almost equals
a potential VO of the constant potential line 26. After that,
the switch Sw1 is opened. With this operation, the sec-
ond write period P3V is ended.

[0123] During a holding period P4 next to the second
write period P3V, the switch Sw2 is closed. Accordingly,
a current having a magnitude almost equal to the current
Isig flows to a display element 20. To execute the write
for the next pixel row, the switch SwC1 is closed, and
the switch SwV1 is opened.

[0124] In this embodiment, during the period when
pixels which should display a darker gray level and, for
example, the pixels 2 of the (m+1)th row are selected,
the switch Sw2 is opened first, as described with refer-
ence to FIG. 13. Within the period when the switch Sw2
is open, the first write operation and second write oper-
ation are sequentially executed.

[0125] During the first write period P3C when the first
write operation is executed, the switch SwC1 is closed,
and the switch SwV1 is opened, as described about the
mth row selection period. More specifically, the voltage
source VS is disconnected from the voltage/current sig-
nal line 9. In addition, the current source CS is connect-
ed to the voltage/current signal line 9. In this state, the
switches Sw5a, Swbb, and Swbe are closed. The switch
Sw1 is kept open.

[0126] In this case, however, in this state, the output
current lout from the current source CS is set to not the
current Isig corresponding to the video signal but a pre-
determined reset current Irst of, e.g., 100 nA. Accord-
ingly, the gate-to-source voltage of the drive transistor
Tris set to a value Vcrct when the current Irst flows be-
tween the source and drain. The first write period P3C
is ended by opening the switches Sw5a and Swb5b.
[0127] During the second write period P3V, the switch
Swbe is opened, as described about the mth row selec-
tion period. The switch Sw5e may be opened at this time
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or simultaneously as the switch Sw5b is opened.
[0128] During the second write period P3V, the switch
SwC1 is opened, and the switches Sw1 and SwV1 are
closed, as described about the mth row selection period.
[0129] In this case, however, in this state, the voltage
signal Vout output from the voltage source VS is set to
a voltage signal Vsig' almost corresponding to the video
signal. With this operation, a node E is set to the poten-
tial Vsig'. The second write period P3V is ended by
opening the switch Sw1.

[0130] As described in the fourth embodiment, at the
time when the first write period P3C is ended, the po-
tential of a node D is set to the value Vcrct when the
current Irst flows between the source and drain of the
drive transistor Tr. For this reason, when the potential
of the node E is changed from VO to Vsig' during the
second write period P3V, the potential of the node D
changes from Vcrct to Verct + Vsig" - V0. Hence, when
design is done to display a certain gray level when the
potential of the node D is Vsig, the voltage signal Vsig'
to display the gray level may be defined to almost satisfy
a relationship given by equation: Vsig = Vsig" + Vcrct
(Av) - VO.

[0131] During the holding period P4, the switch Sw2
is closed, as described about the mth row selection pe-
riod. A current having a magnitude almost correspond-
ing to the potential Verct + Vsig" - VO flows to the display
element 20. To execute the write for the next pixel row,
the switch SwC1 is closed, and the switch SwV1 is
opened.

[0132] As described above, the driving method ac-
cording to this embodiment is almost the same as in the
fourth embodiment except that the power supply line 11
is used in place of the constant potential line 14. Hence,
the same effect as described in the fourth embodiment
can be obtained even in this embodiment.

[0133] As described above, in this embodiment, the
constant potential line 26 is used in place of the constant
potential line 14 used in the fourth embodiment. Accord-
ingly, the switch Swbe need be arranged in each pixel
2. Instead, the current signal line 10 and the video signal
line driver 5 shown in FIG. 12 can be omitted.

[0134] The sixth embodiment of the present invention
will be described next.

[0135] FIG. 15 is a plan view schematically showing
a display according to the sixth embodiment of the
present invention. A display 1 shown in FIG. 15 s, e.g.,
an organic EL display. The display 1 has the same struc-
ture as that of the display 1 shown in FIG. 14 except that
scan signal lines 17 are omitted, and the gate of a switch
Swhbe is connected to a scan signal line 8.

[0136] Inthedisplay 1 showninFIG. 15, the switching
operation of the switch Sw5e cannot be controlled inde-
pendently of those of switches Sw5a and Sw5b. How-
ever, the display can be driven by the same method as
described in the fifth embodiment. Hence, even in this
embodiment, the same effect as described in the fifth
embodiment can be obtained.
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[0137] Additionally, in this embodiment, the scan sig-
nal lines 17 are omitted. That is, according to this em-
bodiment, the number of wiring lines can be reduced as
compared to the fifth embodiment.

[0138] The seventh embodiment of the presentinven-
tion will be described next.

[0139] FIG. 16 is a plan view schematically showing
a display according to the seventh embodiment of the
present invention. A display 1 shown in FIG. 16 is, e.g.,
an organic EL display. The display 1 has the same struc-
ture as that of the display 1 shown in FIG. 15 except that
the following arrangement is employed.

[0140] More specifically, in the display 1 shownin FIG.
16, correction signal supply control switches Sw5f and
Swbg and scan signal lines 17 are arranged. Each cor-
rection signal supply control switch Sw5f is connected
between the output terminal of a correction signal supply
control switch Sw5b and the gate of a drive transistor
Tr. Switching of the correction signal supply control
switch Swbf is controlled by a scan signal supplied from
a scan signal line 8. The correction signal supply control
switch Sw5g is connected between the output terminal
of a correction signal supply control switch Sw5e and
the electrode of a capacitor C1 on the side of the switch
Swbe. Switching of the correction signal supply control
switch Sw5g is controlled by a scan signal supplied from
the scan signal line 17.

[0141] Inthedisplay 1, a substrate 3, scan signal lines
6 to 8 and 17, voltage/current signal lines 9, power sup-
ply line 11, constant potential line 26, switches Sw1,
Sw2, Swb5a, Swbb, Swbe, Sw5f, and Swbg, drive tran-
sistors Tr, and capacitors C1 and C2 form an active ma-
trix substrate. This active matrix substrate can also in-
clude a scan signal line driver 4 and the like. This active
matrix substrate can also include one electrode of each
display element.

[0142] The display 1 shown in FIG. 16 can be driven
by the same method as described in the sixth embodi-
ment. Hence, even in this embodiment, the same effect
as described in the sixth embodiment can be obtained.
[0143] In some cases, the switches Sw5a and Sw5b
employ identical structures and are formed simultane-
ously. In this case, the switches Sw5a and Sw5b have
the same threshold value in principle. In fact, the thresh-
old value of the switches Swb5a and Sw5b may vary.
[0144] If the switches Sw5a and Sw5b have different
threshold values, the switching operations are not simul-
taneously executed. For example, if the switch Sw5a is
opened before the switch Sw5b is opened, the potential
of a node D varies after the switch Sw5b is opened until
the switch Swba is opened. That is, it may be difficult to
sufficiently correct the characteristics of the drive tran-
sistor Tr.

[0145] In this embodiment, switching of the switch
Swh5f can be controlled independently of switching of the
switch Swbb. Hence, during a first write period P3C, the
switch Sw5f can be opened before the switch Swbb is
opened. For this reason, any undesirable variation of the
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potential of the node D can be prevented. Hence, the
characteristic of the drive transistor Tr can reliably be
corrected. This effect can also be obtained even when
the switches Sw5b and Swbg are not arranged.

[0146] In this embodiment, the switches Sw5f and
Swb5b are connected in series between the gate and
drain of the drive transistor Tr. The switches Sw5g and
Swbe are connected in series between the capacitor C1
and the constant potential line 26. With this structure,
any leakage of charges accumulated in the capacitor C1
during the holding period P4 can be suppressed. More
specifically, any variation of the gate potential of the
drive transistor Tr during the holding period P4 can be
suppressed.

[0147] The eighth embodiment of the present inven-
tion will be described next.

[0148] Inthe fourth to seventh embodiments, the write
method is changed between display of a brighter gray
level and display of a darker gray level. The eighth em-
bodiment employs a method of displaying all gray levels
by using the method of displaying a darker gray level,
which has been described in the fourth to seventh em-
bodiments.

[0149] FIG. 17 is a plan view schematically showing
a display according to the eighth embodiment of the
present invention. A display 1 shown in FIG. 17 is, e.g.,
anorganic EL display. The display 1 has the same struc-
ture as that of the display 1 shown in FIG. 11 except that
the following arrangement is employed.

[0150] More specifically, in the display 1 shownin FIG.
17, a selection switch Sw1, scan signal lines 6, and volt-
age signal lines 9 are omitted, and nodes E are connect-
ed to scan signal lines 8.

[0151] In the display 1, a video signal line driver 5 is
omitted. Additionally, in the display 1, a voltage source
VS and switches SwC1 and SwV1 of a voltage/current
source 25 are omitted. More specifically, the output ter-
minals of the voltage/current source 25 are connected
to the voltage/current signal lines 9 so that the voltage/
current source 25 is used as the video signal line driver.
[0152] Inthedisplay 1, a substrate 3, scan signal lines
7 and 8, current signal lines 10, power supply line 11,
switches Sw2, Swb5a, and Sw5b, drive transistors Tr,
and capacitors C1 and C2 form an active matrix sub-
strate. This active matrix substrate can also include a
scan signal line driver 4 and the like. This active matrix
substrate can also include one electrode of each display
element.

[0153] In this embodiment, the display 1 is driven by,
e.g., the following method independently of the gray lev-
el to be displayed.

[0154] During the period when pixels 2 which should
display a certain gray level are selected, the switch Sw2
is opened first. Within the period when the switch Sw2
is open, the first write operation and second write oper-
ation are sequentially executed.

[0155] During a first write period P3C when the first
write operation is executed, switches Sw5a and Sw5b
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are closed. In this state, an output current lout from a
current source CS is set to a current Isig' almost corre-
sponding to a video signal. At this time, a potential V1
of the node E is constantindependently of the gray level
to be displayed. Accordingly, the gate-to-source voltage
of the drive transistor Tr is set to a value Vsig' when the
current Isig' flows between the source and drain. The
first write period P3C is ended by opening the switches
Swba and Swbhb.

[0156] During a second write period P3V when the
second write operation is executed, the switches Sw5a
and Sw5b are closed. At this time, a potential V2 of the
node E is constant independently of the gray level to be
displayed. The second write period P3V is ended when
the node E stabilizes to the potential V2.

[0157] As described in the fourth embodiment, at the
time when the first write period P3C is ended, the po-
tential of a node D is set to the value Vsig' when the
current Isig' flows between the source and drain of the
drive transistor Tr. For this reason, when the potential
of the node E is changed from V1 to V2 during the sec-
ond write period P3V, the potential of the node D chang-
es from Vsig' to Vsig' - (V1 - V2).

[0158] During a holding period P4, the switch Sw2 is
closed. A current Isig having a magnitude almost corre-
sponding to the potential Vsig' - (V1 - V2) flows to a dis-
play element 20.

[0159] In this example, since p-channel TFTs are
used as the switches Sw5a and Swbb, the potential V2
is higher than the potential V1. For this reason, the po-
tential Vsig is higher than the potential Vsig'. In this ex-
ample, a p-channel TFT is used as the drive transistor
Tr. For this reason, the current Isig' is larger than the
current Isig.

[0160] As described above, in this embodiment, in
each write operation, the current signal Isig' is supplied
between the source and drain of the drive transistor Tr
as a video signal. With this operation, the potential of
the node D is set to the value Vsig' corresponding to the
video signal. As described above, the current Isig' is
larger than the current Isig. Hence, the potential Vsig'
faithfully reflects the characteristics of the drive transis-
tor Tr. More specifically, according to this embodiment,
not only the influence of a threshold value Vth of the
drive transistor Tr but also the influence of its mobility
and dimensions on the drive current can sufficiently be
eliminated.

[0161] The ninth embodiment of the present invention
will be described next.

[0162] FIG. 18 is a plan view schematically showing
a display according to the ninth embodiment of the
present invention. A display 1 shown in FIG. 18 is, e.g.,
an organic EL display. The display 1 has the same struc-
ture as that of the display 1 shown in FIG. 17 except that
the following arrangement is employed.

[0163] More specifically, inthe display 1 shownin FIG.
18, a correction signal supply control switch Sw5f and
scan signal lines 17 are arranged. The correction signal
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supply control switch Sw5f is connected between the
output terminal of a correction signal supply control
switch Sw5b and the gate of a drive transistor Tr. Switch-
ing of the correction signal supply control switch Sw5f
is controlled by a scan signal supplied from the scan sig-
nal line 17.

[0164] Inthedisplay 1, a substrate 3, scan signal lines
7, 8, and 17, current signal lines 10, power supply line
11, switches Sw2, Swb5a, Sw5b, and Sw5f, drive tran-
sistors Tr, and capacitors C1 and C2 form an active ma-
trix substrate. This active matrix substrate can also in-
clude a scan signal line driver 4 and the like. This active
matrix substrate can also include one electrode of each
display element.

[0165] The display 1 shown in FIG. 18 can be driven
by the same method as described in the eighth embod-
iment. Hence, even in this embodiment, the same effect
as described in the eighth embodiment can be obtained.
[0166] In this embodiment, switching of the switch
Sw5f can be controlled independently of switching of the
switch Swbb. Hence, during a first write period P3C, the
switch Sw5f can be opened before the potential of a
node E is changed to open the switch Sw5b. For this
reason, any undesirable variation of the potential of a
node D can be prevented. Hence, the characteristics of
the drive transistor Tr can reliably be corrected. This ef-
fect can also be obtained even when the switch Sw5b
is not arranged.

[0167] In this embodiment, the switches Sw5f and
Swbb are connected in series between the gate and
drain of the drive transistor Tr. With this structure, any
leakage of charges accumulated in the capacitor C1
during a holding period P4 can be suppressed. More
specifically, any variation of the gate potential of the
drive transistor Tr during the holding period P4 can be
suppressed.

[0168] The 10th embodiment of the present invention
will be described next.

[0169] FIG. 19 is a plan view schematically showing
a display according to the 10th embodiment of the
present invention. A display 1 shown in FIG. 19 s, e.g.,
an organic EL display. The display 1 has the same struc-
ture as that of the display 1 shown in FIG. 18 except that
the following arrangement is employed.

[0170] More specifically, in the display 1 shown in FIG.
19, scan signal lines 18 are arranged. Nodes E are con-
nected not to scan signal lines 8 but to the scan signal
lines 18.

[0171] Inthedisplay 1, a substrate 3, scan signal lines
7, 8, 17, and 18, current signal lines 10, power supply
line 11, switches Sw2, Swba, Sw5b, and Sw5f, drive
transistors Tr, and capacitors C1 and C2 form an active
matrix substrate. This active matrix substrate can also
include a scan signal line driver 4 and the like. This ac-
tive matrix substrate can also include one electrode of
each display element.

[0172] The display 1 shown in FIG. 19 can be driven
by almost the same method as described in the ninth
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embodiment. Hence, even in this embodiment, the
same effect as described in the ninth embodiment can
be obtained. Even in this embodiment, the characteristic
of the drive transistor Tr can reliably be corrected even
when the switch Sw5b is not arranged.

[0173] Inthis embodiment, potentials V1 and V2 of the
node E can arbitrarily be set. Additionally, in this embod-
iment, the potential of the node E can be changed inde-
pendently of switching of the switches Swb5a and Sw5b.
[0174] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the spe-
cific details and representative embodiments shown
and described herein. Accordingly, various modifica-
tions may be made without departing from the spirit or
scope of the general inventive concept as defined by the
appended claims and their equivalents.

Claims

1. A display comprising pixels arranged in a matrix,
each of the pixels comprising:

a voltage signal input terminal to which a volt-
age signal is supplied;

a drive control element including a first terminal
connected to a first power supply terminal, a
control terminal, and a second terminal that out-
puts a current corresponding to a voltage be-
tween the first and second terminals;

a first capacitor connected between the voltage
signal input terminal and the control terminal;
acurrentsignal input terminal to which a current
signal is supplied;

a first switch connected between the current
signal input terminal and the control terminal;
a second switch connected between the cur-
rent signal input terminal and the second termi-
nal;

an output control switch whose input terminal
is connected to the second terminal; and
adisplay element connected between a second
power supply terminal and an output terminal
of the output control switch.

2. Adisplay according to claim 1, further comprising:

scan signal lines arrayed in correspondence
with rows of the pixels;

voltage signal lines arrayed in correspondence
with columns of the pixels and each supplying
the voltage signal to the voltage signal input ter-
minal; and

current signal lines arrayed in correspondence
with the rows or columns of the pixels and each
supplying the current signal to the current sig-
nal input terminal,
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wherein each of the pixels further comprises
a selection switch connected between the voltage
signal line and the voltage signal input terminal, a
switching operation of the selection switch being
controlled by a scan signal supplied from the scan
signal line.

A display according to claim 1, further comprising:

scan signal lines arrayed in correspondence
with rows of the pixels; and

voltage/current signal lines arrayed in corre-
spondence with columns of the pixels and each
supplying the voltage signal and the current sig-
nal to the voltage signal input terminal and the
current signal input terminal, respectively;

wherein each of the pixels further comprises
a selection switch connected between the voltage/
current signal line and the voltage signal input ter-
minal, a switching operation of the selection switch
being controlled by a scan signal supplied from the
scan signal line.

A display according to claim 3, wherein each of the
pixels further comprises a third switch connected
between the voltage signal input terminal and a con-
stant voltage source.

A display according to claim 1, wherein a control
terminal of the first switch is connected to the volt-
age signal input terminal.

A display according to claim 1, wherein the first
switch is connected to the current signal input ter-
minal through the second switch.

A display according to claim 1, wherein each of the
pixels further comprises a second capacitor, one
electrode of the second capacitor being connected
to the control terminal and the other electrode of the
capacitor being connected to a constant voltage
source.

A display according to claim 1, wherein the display
element is an organic EL element.

A display comprising pixels arranged in a matrix,
each of the pixels comprising:

a voltage signal input terminal to which a video
signal and a reset signal are supplied as volt-
age signals;

a drive control element including a first terminal
connected to a first power supply terminal, a
control terminal, and a second terminal that out-
puts a current corresponding to a voltage be-
tween the first terminal and the control terminal;
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a first capacitor connected between the voltage
signal input terminal and the control terminal;
an output control switch whose input terminal
is connected to the second terminal;

adisplay element connected between a second
power supply terminal and an output terminal
of the output control switch; and

a correction signal supply control unit that
forms first and second conductive paths during
a period when the output control switch discon-
nects the display element from the second ter-
minal, the first conductive path allowing a reset
current to flow between the first and second ter-
minals, and the second conductive path allow-
ing charges to move between the control termi-
nal and an outside of the pixel.

10. A display comprising pixels arranged in a matrix,

each of the pixels comprising:

a voltage signal input terminal to which a reset
signal is supplied as a voltage signal during a
correction period and a video signal is supplied
as a voltage signal during a write period next to
the correction period;

a drive control element including a first terminal
connected to a first power supply terminal, a
control terminal, and a second terminal that out-
puts a drive current corresponding to the video
signal;

a first capacitor connected between the voltage
signal input terminal and the control terminal;
a display element to which the drive current is
to be supplied;

an output control switch that disconnects the
display element from the second terminal dur-
ing the correction period and the write period
and connects the display element to the second
terminal after the write period; and

a correction signal supply control unit that
forms first and second conductive paths during
the correction period and disconnects the sec-
ond conductive path during the write period, the
first conductive path allowing a reset current to
flow between the first and second terminals,
and the second conductive path allowing
charges to move between the control terminal
and an outside of the pixel,

wherein during the correction period, a first
electrode of the first capacitor that is connected to
the voltage signal input terminal is set to a reset po-
tential corresponding to the reset signal, and a sec-
ond electrode of the first capacitor that is connected
to the control terminal is set to a potential of the con-
trol terminal when the reset current flows between
the first and second terminals, and

during the write period, the first electrode is
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30
set to a potential corresponding to the video signal.

A display according to claim 9 or 10, wherein for-
mation of the first and second conductive paths is
done for each row of the pixels.

A display according to claim 9 or 10, wherein for-
mation of the first and second conductive paths is
done for each pixel.

A display comprising pixels arranged in a matrix,
each of the pixels comprising:

a voltage signal input terminal to which a volt-
age signal is supplied;

a drive control element including a first terminal
connected to a first power supply terminal, a
control terminal, and a second terminal that out-
puts a current corresponding to a voltage be-
tween the first terminal and the control terminal;
a first capacitor connected between the voltage
signal input terminal and the control terminal;
acurrentsignal input terminal to which a current
signal is supplied;

a first switch connected between the current
signal input terminal and the control terminal;
a second switch connected between the cur-
rent signal input terminal and the second termi-
nal;

an output control switch whose input terminal
is connected to the second terminal; and
adisplay element connected between a second
power supply terminal and an output terminal
of the output control switch,

wherein the display changes a write operation
between first and second write operations on the
basis of a gray level to be displayed,

the first write operation includes setting the
voltage signal input terminal to a first potential, and

opening the output control switch and closing
the first and second switches to supply a current as
a video signal between the first and second termi-
nals, and

the second write operation includes setting
the voltage signal input terminal to a second poten-
tial, and opening the output control switch and clos-
ing the first and second switches to supply a current
as a reset signal between the first and second ter-
minals, subsequently opening the first switch, and
then setting the voltage signal input terminal to a
potential corresponding to the video signal.

A display comprising pixels arranged in a matrix,
each of the pixels comprising:

a voltage signal input terminal to which a volt-
age signal is supplied;
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a drive control element including a first terminal
connected to a first power supply terminal, a
control terminal, and a second terminal that out-
puts a current corresponding to a voltage be-
tween the first terminal and the control terminal;
a first capacitor connected between the voltage
signal input terminal and the control terminal;
acurrent signal input terminal to which a current
signal is supplied;

a first switch connected between the current
signal input terminal and the control terminal;
a second switch connected between the cur-
rent signal input terminal and the second termi-
nal;

an output control switch whose input terminal
is connected to the second terminal; and
adisplay element connected between a second
power supply terminal and an output terminal
of the output control switch,

wherein a write operation of the display in-
cludes setting the voltage signal input terminal to a
first potential, and opening the output control switch
and closing the first and second switches to supply
a current as a video signal between the first and
second terminals, subsequently opening the first
switch, and simultaneously or since then setting the
voltage signal input terminal to a second potential
different from the first potential.

An active matrix substrate on which a display ele-
ment is to be formed, comprising:

a voltage signal input terminal to which a volt-
age signal is supplied;

a drive control element including a first terminal
connected to a first power supply terminal, a
control terminal, and a second terminal that out-
puts a current corresponding to a voltage be-
tween the first terminal and the control terminal;
a first capacitor connected between the voltage
signal input terminal and the control terminal;
acurrentsignal input terminal to which a current
signal is supplied;

a first switch connected between the current
signal input terminal and the control terminal;
a second switch connected between the cur-
rent signal input terminal and the second termi-
nal; and

an output control switch including an input ter-
minal connected to the second terminal and an
output terminal to be connected to the display
element.

A method of driving a display comprising pixels ar-
ranged in a matrix, each of the pixels comprising a
drive control element including a first terminal con-
nected to a first power supply terminal, a control ter-
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minal, and a second terminal that outputs a current
corresponding to a voltage between the first termi-
nal and the control terminal, a display element con-
nected between the second terminal and a second
power supply terminal, and a capacitor connected
between the control terminal and the voltage signal
input terminal, comprising:

supplying a current as a reset signal between
the first terminal and the second terminal in a
state that the voltage signal input terminal is set
to a reset potential, the display element is dis-
connected from the second terminal, and the
control terminal is connected to an outside of
the pixel, subsequently disconnecting the con-
trol terminal from the outside of the pixel, and
then setting the voltage signal input terminal to
a potential corresponding to the video signal.

A method of driving a display comprising pixels ar-
ranged in a matrix, each of the pixels comprising a
drive control element including a first terminal con-
nected to a first power supply terminal, a control ter-
minal, and a second terminal that outputs a current
corresponding to a voltage between the first termi-
nal and the control terminal, a display element con-
nected between the second terminal and a second
power supply terminal, and a capacitor connected
between the control terminal and the voltage signal
input terminal, comprising:

changing a write operation between first and
second write operations on the basis of a gray
level to be displayed,

wherein the first write operation includes sup-
plying a current as a video signal between the first
and second terminals in a state that the voltage sig-
nal input terminal is set to a first potential, the dis-
play element is disconnected from the second ter-
minal, and the control terminal is connected to an
outside of the pixel, and

the second write operation includes supplying
acurrent as a reset signal between the first and sec-
ond terminals in a state that the voltage signal input
terminal is set to a second potential, the display el-
ement is disconnected from the second terminal,
and the control terminal is connected to the outside
of the pixel, subsequently disconnecting the control
terminal from the outside of the pixel, and then set-
ting the voltage signal input terminal to a potential
corresponding to the video signal.

A method of driving a display comprising pixels ar-
ranged in a matrix, each of the pixels comprising a
drive control element including a first terminal con-
nected to a first power supply terminal, a control ter-
minal, and a second terminal that outputs a current
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corresponding to a voltage between.the first termi-
nal and the control terminal, a display element con-
nected between the second terminal and a second
power supply terminal, and a capacitor connected
between the control terminal and the voltage signal
input terminal, comprising:

setting the voltage signal input terminal to a first
potential, and opening the output control switch
and closing the first and second switches to
supply a current as a video signal between the
first and second terminals, subsequently open-
ing the first switch, and simultaneously or since
then setting the voltage signal input terminal to
a second potential different from the first poten-
tial.
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