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(57)  The present application discloses a driver for
electroluminescent display having a configuration com-
prising: a drive transistor for supplying a current of the
quantity corresponding to a gate potential, into an elec-
troluminescent element as a driving current; a first
switch installed in the path of the driving current passing
between the element and the drive transistor, for con-
trolling the flow of the driving current; a second switch
for switching between the first state of setting the gate
potential of the drive transistor and the second state of
keeping the set gate potential; a circuit for supplying a
signal for controlling the flow of the driving current in a
restricted state to the first switch, for a predetermined
period in a period after the starting the supply of the po-
tential for driving the drive transistor from a power
source and until start of driving the element in a normal
operation; a circuit for supplying a signal for setting the
second switch at the first state, to the second switch:
and a circuit for interrupting a signal for setting the gate
potential while the second switch is in the first state in
the predetermined period.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a driver.
Related Background Art

[0002] In a flat display structured with the use of an
electroluminescent element or a liquid crystal element,
a matrix drive is popular which makes a selected picture
element in an appropriate row display a predetermined
indication, by connecting each row and each column of
pixel circuits arranged in a plurality of rows by a plurality
of columns in a circuit to respectively a scanning line
and a data line, selecting each scanning line from a row
scanning circuit, and at the same time, applying a pre-
determined display signal to each data line from a col-
umn scanning circuit.

[0003] Forinstance, patent document 1 discloses an
electroluminescent display driven by an active matrix.
[0004] In addition, patent document 2 discloses a dis-
play provided with a plurality of display elements (LED)
to be selectively and simultaneously driven; a memory
device for storing display data to be displayed on the
display elements; a memory control device for produc-
ing a display-inhibiting signal for a certain period after
the power is turned on and before the above described
display data of the above described memory device are
decided; and a display drive control device for interrupt-
ing the supply of a driving current to the above described
display elements, when the memory control device pro-
duces the above described display-inhibiting signal.
[0005] In addition, a display is known which uses an
electron emission element as a display element.
[0006] Furthermore, a drawing device is known which
draws a picture with an electron beam emitted from an
electron emission element.

[0007] A drive circuit has been desired which can sta-
bly drive these elements.

[0008] [Patent Document 1]U.S. Patent No. 6373454
[0009] [Patent Document 2] Japanese Patent Appli-
cation Laid-Open No. 05-158433

SUMMARY OF THE INVENTION

[0010] One of objects of the invention according to the
present application is to realize a drive circuit which can
stably work.

[0011] One of drive circuits according to the present
application is configured as described below.

[0012] A driver for driving an element comprising:

adrive transistor for supplying a current of the quan-
tity corresponding to a gate potential, into the ele-
ment as a driving current;
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a first switch installed in the path of the driving cur-
rent passing between the element and the drive
transistor, for controlling the flow of the driving cur-
rent;

a second switch for switching between the first state
of setting the gate potential of the drive transistor
and the second state of keeping the set gate poten-
tial;

a circuit for supplying a signal for controlling the flow
of the driving current in a restricted state to the first
switch, for a predetermined period in a period after
starting the supply of a potential for driving the drive
transistor from a power source and until a start of
driving the element in a normal operation;

a circuit for supplying a signal for setting the second
switch to the first state, at the second switch: and
a circuit for interrupting a signal for setting the gate
potential while the second switch is in the first state
in the predetermined period.

[0013] Here, the driver can preferably adopt a config-
uration further comprising a plurality of drive circuits ar-
ranged in a matrix form, each of which has a drive tran-
sistor and a first switch. In addition, the driver can pref-
erably adopt a configuration further comprising a plural-
ity of drive circuits arranged in a matrix form, each of
which has the drive transistor and the second switch. In
addition, the driver can preferably adopt a configuration
in which a signal for setting a gate potential is a current
signal having a current value corresponding to a re-
quested driving state of the element. In addition, the
driver can preferably adopt a configuration in which the
drive transistor, the first switch, the second switch, the
circuit for supplying the signal to the first switch, and the
circuit for supplying the signal to the second switch are
arranged on a common insulative substrate. Here, the
driver can preferably adopt a configuration in which a
potential supplied from the power source is also sup-
plied to a circuit for supplying the signal to the first
switch, and a circuit for supplying the signal to the sec-
ond switch.

[0014] In addition, one of drivers according to the
present application is configured as described below.
[0015] A driver for driving an element comprising:

adrive transistor for supplying a current of the quan-
tity corresponding to a gate potential, into the ele-
ment as a driving current;

a first switch installed in the path of the driving cur-
rent between the element and the drive transistor,
for controlling the flow of the driving current;

a second switch for switching between the first state
of setting the gate potential of the drive transistor
and the second state of keeping the set gate poten-
tial;

a circuit for supplying a signal for controlling the flow
of the driving current in a restricted state to the first
switch, for a predetermined period in the period af-
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ter starting the supply of a potential for driving the
drive transistor from a power source and until a start
of driving the element in a normal operation;

a circuit for supplying a signal for keeping the sec-
ond switch in the first state, to the second switch;
and

a circuit for supplying a signal for setting the gate
potential to a potential for supplying the driving cur-
rent so as to control the element to a low level of a
driving state while the second switch is in the first
state for the predetermined period, as the signal for
setting the gate potential.

[0016] In addition, one of drivers of the invention ac-
cording to the present application is configured as de-
scribed below.

[0017] A driver for driving an element comprising:

a plurality of drive circuits arranged in a matrix form
for driving each of the plurality of elements, each of
which has a driving transistor for supplying a driving
current to the element, and a switch installed in the
current path of the driving current between the ele-
ment and the driving transistor, for controlling the
flow of the driving current;

a plurality of hard-wires by which every part of the
plurality of the drive circuits arranged in the matrix
form are each connected; and

a circuit for simultaneously supplying a signal for
controlling the switch to the state of restricting the
flow of the driving current, to each of the switches
in the plurality of the drive circuits arranged in the
matrix form, through the plurality of the hard-wires.

[0018] Thedrivercan preferably adopt a configuration
where the plurality of the drive circuits arranged in the
matrix form has a plurality of data lines by which every
part of the drive circuits is each connected; and the plu-
rality of the hard-wires also serve as hard-wires for sup-
plying a control signal for keeping the flow of the driving
current in the current path between the drive transistor
and the element in the restricted state, to the selected
drive circuit, in the period while the gate potential of the
drive transistor is set according to a modulating signal
supplied from the data line, in the selected drive circuit.
[0019] Specifically, the plurality of the above de-
scribed hard-wires can be used as scanning lines for
connecting a plurality of drive circuits arranged in a ma-
trix form. More specifically, at some point in time (spe-
cifically, when a power source is turned on), signals for
restricting the flow of the driving current in the current
path between a drive transistor and an element are si-
multaneously sent to each of the plurality of the drive
circuits arranged in the matrix form with the use of a
scanning line. On the other hand, during a normal scan-
ning drive, for instance, during displaying, the driver se-
lects one to several scanning lines among a plurality of
scanning lines by scanning, and writes the signal sent
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through data lines on each of drive circuits connected
to the selected scanning line. In the writing operation,
the element driven by the writing drive circuitis desirably
in a non-driven state, so that during the writing opera-
tion, a driving current passing through the current path
between the drive transistor and the element is prefer-
ably kept in a restricted state. In this case, in the drive
circuit connected to the not-selected scanning line, the
elementis driven, specifically, the driving current passes
through the current path between the drive transistor
and the element. Accordingly, during the normal scan-
ning drive, the driver sends control signals for restricting
the flow of the driving current in the current path between
the drive transistor and the element, selectively to the
drive circuit to which data are written (to which the gate
potential of the drive transistor is set). The embodiments
as shown below realize a simple wiring configuration by
using the same wiring in both cases of simultaneously
supplying signals for restricting the flow of a driving cur-
rent through the current path between the drive transis-
tor and the element to the plurality of the drive circuits
arranged in the matrix form through the plurality of the
hard-wires, and supplying the signals while scanning
during the normal scanning drive.

[0020] In addition, one of drivers according to the
present application is configured as described below. A
driver for driving an element comprising:

a plurality of drive circuits arranged in a matrix form
for driving each of a plurality of elements, each of
which has a driving transistor for supplying a driving
current to the element, and a switch for switching
between the first state of setting a gate potential of
the drive transistor to the potential in which the drive
transistor can pass a predetermined driving current
and the second state of keeping the set gate poten-
tial;

a plurality of hard-wires by which every part of the
plurality of the drive circuits arranged in the matrix
form are each connected; and

a circuit for simultaneously supplying a signal for
controlling the switch to the first state, to each of the
switches in the plurality of the drive circuits ar-
ranged in the matrix form, through the plurality of
the hard-wires.

[0021] Thedriver can preferably adopt a configuration
further comprising a plurality of data lines by which every
part of the plurality of the drive circuits arranged in the
matrix form is connected; and a circuit for interrupting a
supply path of supplying a modulating signal to the plu-
rality of the drive circuits from each of the plurality of the
data lines, when simultaneously supplying the signals
to each of the switches in the plurality of the drive circuits
arranged in the matrix form, through the plurality of the
hard-wires.

[0022] In addition, the driver can preferably adopt a
configuration in which the plurality of the drive circuits



5 EP 1 538 593 A2 6

arranged in the matrix form have a plurality of data lines
by which every part of the drive circuits is each connect-
ed; and the plurality of the hard-wires serve as scanning
lines for selecting the drive circuits for setting the gate
potential of the drive transistor according to a modulat-
ing signal supplied from the data lines during a scanning
drive.

[0023] In addition, one of drivers according to the
present application is configured as described below.
[0024] A driver for driving a display element compris-

ing:

a plurality of drive circuits arranged in a matrix form
for driving each of a plurality of display elements,
each of which has a driving transistor for supplying
a driving current to the display element, and a first
switch installed in the current path of the driving cur-
rent between the display element and the driving
transistor, for controlling the flow of the driving cur-
rent; and

a circuit for supplying a signal for controlling the flow
of the driving current in a restricted state to the first
switch, for a predetermined period after starting
supply of the potential for driving the drive transistor
and until a start of driving the plurality of the display
elements in a normal operation.

[0025] Here, the elements arranged in a matrix form
or the drive circuits arranged in a matrix form in the
present application is not limited only to a configuration
in which each element or each drive circuit is precisely
lined on a plurality of straight lines that are parallel each
other, and a plurality of straight lines that are perpendic-
ular to them, but means the arrangement enabling a ma-
trix drive (a drive for selecting an object to be selected
on every part and supplying corresponding modulating
signals to the selected element or a drive circuit). Spe-
cifically, a plurality of drive circuits have only to logically
configure a matrix, and can adopt a configuration in
which each circuit is not precisely lined on a plurality of
straight lines parallel each other and a plurality of
straight lines perpendicular to them, such as delta ar-
rangement, as a physical arrangement.

[0026] In addition, the present application includes
the invention of the display which specifically comprises
the above described driver and the above described el-
ement as a display element. Here, the usable display
includes an electroluminescent element such as an or-
ganic electroluminescent element, light emitting diode
and an electron emission element such as an electrol-
ysis emission element. (In the case of using an electron
emission element as a display element, it is recom-
mended to combine it with a luminous body such as a
fluorescent substance which emits light by emitted elec-
trons.)

[0027] In addition, the present application includes
the invention of the recorder which specifically compris-
es a recording device for recording image information
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in a recording medium, and the display for displaying
pictorial images based on the image information record-
ed in the recording medium.

[0028] Specifically, a display according to the present
application can be preferably used in potable informa-
tion instruments such as a digital camera, a video re-
corder, a mobile telephone and PDA. These information
instruments can record image information in a built-in
recording medium such as a semiconductor memory
and a hard disk, and a removable recording medium
such as a semiconductor memory and a hard desk. A
display according to the present application can be pref-
erably used for a display for displaying the pictorial im-
ages based on the image information.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

FIG. 1 is a block diagram in one embodiment of an
electroluminescent display according to the present
invention;

FIG. 2 is a configuration example for a row shift reg-
ister of an electroluminescent display in FIG. 1;
FIG. 3 is a time chart of the operation of a row shift
register in FIG. 2;

FIG. 4 is a block diagram in one example of an elec-
troluminescent display;

FIG. 5 is a configuration example of a pixel circuit
in an electroluminescent display;

FIG. 6 is a time chart of operation of a pixel circuit
in FIG. 5;

FIG. 7 is another configuration example of a pixel
circuit in an electroluminescent display;

FIG. 8 is a configuration example for a row shift reg-
ister of an electroluminescent display in FIG. 4;
FIG. 9 is a time chart of the operation of a row shift
register in FIG. 8;

FIG. 10is a configuration example for a column shift
register of an electroluminescent display in FIG. 4;
FIG. 11 is a time chart of the operation of a column
shift register in FIG. 10; and

FIG. 12 is a drawing showing a configuration of a
digital camera of a recorder according to the
present application.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0030] In the following, specific configuration exam-
ples of a display which employs a display element, par-
ticularly an electroluminescent element for an element
to be driven, will be described.

[0031] FIG. 4 shows a block diagram for one example
of an EL display of a matrix drive. Here, FIG. 4 shows a
basic configuration of a display for describing problems
considered in the present embodiment, and a specific
example of a display according to the present embodi-
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ment is shown in FIG. 1.

[0032] In the figure, reference numeral 1 denotes an
external control circuit, 2 a display panel, 3, 8 and 12
level conversion circuits, 4 a column shift register, 5 a
column control circuit, 6 an image display section, 7 a
row shift register, 10 a column drive circuit, 11 a pixel
circuit, 14 a row drive circuit, 15 a scanning line and 16
a data line.

[0033] An EL display is provided with, for instance, an
external control circuit 1 and a display panel 2, and the
display panel 2 is provided with an image display section
6, a column drive circuit 10 and a row drive circuit 7. In
the image display section 6, pixel circuits 11 are ar-
ranged to form a plurality of columns by a plurality of
columns (m rows by n columns in FIG. 4), the pixel cir-
cuits 11 in each row are connected to a scanning line 15
in common, and the pixel circuits 11 of each column are
connected to a data line 16 in common.

[0034] Inthe above described configuration, a timing
signal LK1, a clock signal LK2 and a start signal LS are
input to a row shift register 7 from an external control
circuit 1, and scanning line signals P1(r) and P2(r) (r=1
to m) are output to each scanning line 15. In addition, a
column shift register 4 outputs a sampling signal sp(q)
(9=1 to n) to a column control circuit 5, by a clock signal
K and a start signal SP input from the external control
circuit 1, and the column control circuit 5 samples the
picture signal of the appropriate picture element from a
picture signal Video input from the external control cir-
cuit 1 by the input of a sampling signal sp(q), and outputs
a current signal i(data) to a data line 16.

[0035] FIG. 5 shows a configuration example of a pix-
el circuit 11. The pixel circuit 11 includes an electrolumi-
nescent element 51, transistors M1 to M4, a capacitor
C1 and a power source VDD . A pixel circuit is consti-
tuted by an electroluminescent element 51 of an ele-
ment to be driven, and a drive circuit for driving the el-
ement. A drive circuit is constituted by a drive transistor
M1, a capacitor C1 for keeping the gate potential of the
drive transistor, a transistor M4 of a switch for controlling
the flow of a driving current in a current path between
the drive transistor M1 and the element 51, and a tran-
sistor M2 which is a switch for switching the state be-
tween the state of setting the gate potential of the drive
transistor M1 and the state of keeping the set gate po-
tential. In addition, in the embodiment, a transistor M3
of a switch for passing a modulating signal to a drive
transistor M1 when the gate potential of the drive tran-
sistor M1 is set, and prevents the modulating signal from
being input to the drive transistor M1 after the gate po-
tential has been set, is arranged in the drive circuit. As
the transistor for use in the present invention, a conven-
tional transistor formed from a monocrystalline semi-
conductor may be selected. While, a thin film transistor
(TFT) formed from non-monocrystalline semiconductor
such as polycrystalline silicon and amorphous silicon
may be suitable. Referring to a time chart in FIG. 6, the
operation of a pixel circuit 11 in FIG. 5 will be now de-
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scribed.

In the following description, a source , a drain and a gate
of a transistor will be respectively described as /S, /D
and /G.

[0036] A scanning signal P1(r) which is input into a
scanning line 15 of an appropriate row ris "L" and P2(r)
is "H", before the time t0. Accordingly, both of M2 and
M3 are in an "off" state, M4 is in an "on" state, and the
electroluminescent element 51 emits light by a current
poured into the electroluminescent element 51 by M1/G
voltage which is determined by a charged voltage held
by the capacitor C1 and the gate capacitor of M1. At the
time t0, the scanning line signal P1(r) in the appropriate
row r is changed to "H" and P2(r) to "L", and then the
current signal i(r) of the row r is simultaneously deter-
mined. Then, both of M2 and M3 are turned on and M4
is turned off, which stops the pouring of the current into
the electroluminescent element 51 of the picture ele-
ment, and turns off the light of the electroluminescent
element 51. At the same time, the current signal i(r) is
supplied to M1 and M2 through M3, thereby the M1/G
voltage is set, and the capacitor C1 and the gate capac-
itor of M1 are charged. At the time t1 when the current
signal i(r) is decided, P2(r) is again changed to "H" and
M2 is turned off, which finishes the setting operation of
the M1/G voltage and shifts to the holding operation of
the current signal i(m). At the time t2, P1(r) is changed
to "L" and stops the supply of the current signal i(data)
to M1, and M4 is simultaneously turned on to pour a
drain current of M1 set by the M1/G voltage into the elec-
troluminescent element 51, which emits light according
to the level of the current signal i(r).

[0037] FIG. 7 shows another configuration example
of a pixel circuit 11 in FIG. 4. In the figure, reference
character M denotes TFT, and the other reference char-
acters denote the same members as in FIGS. 4 and 5.
Referring to a time chart in FIG. 6, the operation of a
pixel circuit in FIG. 5 will be now described.

[0038] Before the time t0, a scanning signal P1(r) in
an appropriate row ris "L" and P2(r) is "H", so that both
of M3 and M4 are turned off, and M5 is turned on. Then,
by an M1/G voltage determined by the charged voltage
held in the capacitor C1 and the gate capacitors of M1
and M2, a current is poured into an electroluminescent
element 51, and the electroluminescent element 51
emits light according to the value of the current. At the
time t0, P1(r) is changed to "H" and P2(r) to "L", and
simultaneously the current signal i(r) of the row r is de-
cided. Thereby, both of M3 and M4 are turned on and
M5 is turned off, the current signal i(r) is supplied to M2
through M4, the M2/G voltage is set according to the
value of the current, the capacitor C1 and the gate ca-
pacitors of M1 and M2 are charged, and the pouring of
the current into the electroluminescent element 51 is
stopped. At the time t1 when the current signal i(r) is
decided, P2(r) is changed to "H" and M3 is turned off,
which finishes the setting operation of M1/G voltage and
shifts to the holding operation. At the time t2, P1(r) is
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changed to "L" to stop the supply of the current signal i
(data) to M2, but the M1/G and M2/G voltages set by
the current signal i(r) remains held, and M5 is turned on
to pour the drain current of M1 set by the M1/G voltage
into the electroluminescent element 51 which emits light
according to the level of the current signal i(r).

[0039] FIG. 8 shows a configuration example of a shift
register 7 for describing problems considered in the
present embodiment, and a shift register 7 actually ac-
cording to the present embodiment is configured as in
FIG. 2. In FIG. 8, LK2b is a polarity-reversed differential
signal of a clock signal LK2. FIG. 9 shows a time chart
of an appropriate row shift register 7.

[0040] A row shift register 7 in FIG. 8 allows a timing
signal LK1, a clock signal LK2 and a start signal LS in-
put, sequentially produces control signals through a re-
sistor configuration by flip-flop of a clocked inverter con-
figuration, further produces timing signals necessary for
the pixel circuit operation by a gate circuit, and outputs
scanning signals P1(r) and P2(r) to each scanning line
15.

[0041] FIG. 10 shows a configuration example of a
column shift register 4 in FIG. 4. In the figure, reference
character Kb denotes a polarity-reversed differential
signal of a clock signal K. FIG. 11 shows a time chart of
an appropriate shift register 4.

[0042] A column shift register 4 in FIG. 10 allows a
clock signal K and a start signal SP to be input, sequen-
tially produces control signals through a resistor config-
uration by flip-flop of a clocked inverter configuration,
further produces timing signals necessary for the pixel
circuit operation by a gate circuit, and outputs sampling
signals sp(q) to each data line 16.

[0043] If a basic configuration shown in FIG. 4 or FIG.
8 is adopted for an EL display as described above, and
if the configuration has scanning line signals P1(r) and
P2(r) for controlling the operation of the pixel circuit un-
stable at the time of turning the power source of the dis-
play on, for instance, if it has P1(r) of "L" and P2(r) of
"L"in the pixel circuit 11 in FIGS. 5 and 7, when the pow-
er source is turned on, the configuration has a state in
which a current is supplied to an electroluminescence
element 51. At this moment, a gate/source voltage of
M1 which determines the EL driving current of the pixel
circuit 11, is not set and indefinite when the power
source is turned on, and cannot control the current flow-
ing into the electroluminescent element 51, so that the
configuration can supply an excessive current to the
electroluminescent element 51 leading to destruction of
the element.

[0044] In addition, even if the voltage held by the ca-
pacitor C1 and M1/G in the circuit in FIGS. 5and 7 is in
such a level as not to supply a current to the electrolu-
minescent element 51, in a waiting state of no image
displayed but the power turned on, the voltage can be
changed to such a level as to be able to supply an ex-
cessive current to the electroluminescent element 51 by
a leakage current after a lapse of a long time, and can
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damage the electroluminescent element 51.

[0045] In order to solve such problems, the present
embodiment adopts a configuration described below.
[0046] Specifically, the configuration controls a driv-
ing current flowing through a current path between a
drive transistor and an element so as to be restricted, in
order to realize stable operation when a power source
is turned on, and sets the gate potential of the drive tran-
sistor in the state equivalent to a state of non-receiving
an input signal causing a current flow into the element,
when the power source is turned on.

[0047] FIG. 1 shows a block diagram of one preferred
embodiment of an EL display according to the present
invention. In the figure, reference numeral 9 denotes a
level conversion circuit, 13 denotes a switching circuit,
and the same reference numerals and characters as
those in FIG. 4 denote the same member. In the present
embodiment, a pixel circuit 11 employs the circuitin FIG.
5 or 7 described previously.

[0048] An EL display according to the present inven-
tion has a switch control signal EN input into a row shift
register 7 from an external control circuit 1, and has
scanning signals P1(r) and P2(r) output to a scanning
line 15 from the row shift register 7, controlled according
to the polarity of the electric switch control signal EN.
[0049] Specifically, in the operation of the pixel circuit
11, a period between t0 and t2 in a time chart in FIG. 6
is named as a first period in which the pixel circuit 11
retains a holding voltage corresponding to the current
signal i (data), and a period between t2 and next t0 is
named as a second period in which the pixel circuit 11
supplies a current corresponding to the holding voltage
to the electroluminescent element 51, to make the elec-
troluminescent element 51 emit light. Then, in a period
in which the electroluminescent element 51 is desired
to be prevented from being damaged, such as a time of
turning a power source on and a stand-by state, the
switch control signal EN of the first polarity forcibly sets
the all pixel circuits 11 arranged in a matrix to the first
period and interrupts the supply of the current to the
electroluminescent element 51, whereas in the normal
display drive period, the switch control signal EN having
been changed to the second polarity sequentially sets
the pixel circuit 11 in each row to the first and second
periods similarly to the conventional way, and holds the
current signal i (data) to make the electroluminescent
element 51 emit light.

[0050] The EL display in FIG. 1 is an example of fur-
ther installing a switching circuit 13 therein. To the
switching circuit 13 as well, the above described switch
control signal EN is input, and controls the transfer and
interruption of the current signal sent from a column con-
trol circuit 5 to the pixel circuit 11 by changing its polarity.
The switching circuit 13 is constituted by an n-type TFT
forinstance, and has a configuration in which the source
(or a drain) is connected to the row control circuit 5 side
of the data line 16, the drain (or the source) is connected
to the pixel circuit 11 side of the data line 15, and the
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switch control signal EN is input to the gate.

[0051] FIG. 2 shows a configuration example of a row
shift register 7 in FIG. 1. In the figure, reference charac-
ter ENb denotes a polarity-reversed differential signal of
EN and is generated in a display panel by reversing the
polarity of EN. Reference character VDD denotes a
power source.

[0052] The circuit in FIG. 2 has a p-type TFT for re-
setting a shift register controlled by the switch control
signal EN, and an "OR" gate and an "AND" gate, to
which the switch control signal EN and ENb are input,
in addition to the circuit having a configuration shown in
FIG. 8. By the configuration, when the switch control sig-
nal EN is in the first polarity, or equivalently, "L" in the
present embodiment, the row shift register 7 outputs the
scanning line signal P1(r) of "H" and P2(r) of "L".
[0053] The operation of a circuit in FIG. 2 will be now
described with reference to a time chart in FIG. 3.
[0054] Thetimets1is defined as the time when a pow-
er source has started the supply of a potential for driving
each factor such as a drive transistor. Time ts2 is the
time when the circuit starts driving the elements into a
normal operation. Time t0 is defined the time when an
enabled state is canceled. A period before t0 is defined
as the enabled period. In the period before the time t0,
a switch control signal EN=L is input into the row shift
register 7, and the scanning signal P1(r) of "H" and P2
(r) of "L" are output to the all scanning lines 15. Then,
in the period, in the all pixel circuits 11, TFT (M4 in FIG.
5 and M5 in FIG. 7) for supplying a current to the elec-
troluminescent element 51 is turned off, so that the cur-
rent is not supplied to the electroluminescent element
51. In addition, because P2(r) is "L", M1 is turned to a
diode-connected state.

[0055] In addition, the switch control signal EN=L is
also input into the switching circuit 13, so that the n-type
TFT constituting the circuit is turned off, and the current
between the column control circuit 5 and the pixel circuit
11 is interrupted. Consequently, in the pixel circuit 11,
even if the voltage between a gate and a source of M1
is in a ready state of outputting a current, because a
current-supplying target is interrupted, the drain current
charges the capacitor C1 connected to its own gate, and
increases a gate voltage until a drain current becomes
so small as to be equal to zero or considerably close to
zero.

[0056] After this, the control signal EN is simply set to
"H" to make the switching circuit 13 to be in a state ca-
pable of transferring a current signal to the pixel circuit
11 from the column control circuit 5. Then, even when
the current supply path between the pixel circuit 11 and
the electroluminescent element 51 is turned on, be-
cause the voltage of M1/G in the pixel circuit 11 is raised
to such a level as not to output a current, the current is
not supplied to the electroluminescent element 51.
[0057] After the time t0, when the circuit enters a nor-
mal display drive period, the switch control signal EN is
turned to "H", and then the row shift register 7 is oper-
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ated as in the case of the row shift register in FIG. 8,
and waveforms between t0 and t2 in FIG. 6 are sequen-
tially output to the scanning line 15 of each row. In ad-
dition, in the switching circuit 13, the current signal out-
put from the column control circuit 5 by the input of
EN=H is transferred to the pixel circuit 11. Thereby, the
pixel circuit 11 shown in FIGS. 5 and 7 is sequentially
operated at each row pursuantly to the time chartin FIG.
6, sets the MI/G voltage according to the current signal
i (data), and makes the electroluminescent element 51
emit light according to the level of the current signal i
(data).

[0058] When the power source is turned off, the ena-
bling signal EN is turned to a low level at first. Subse-
quently, LS, LK1 and LK2 are stopped. And then, the
supply of the potential from the power source is stopped.
Here, LS, LK1 and LK2 may be stopped before turning
the enabling signal EN to a low level.

[0059] Inaddition, the presentembodiment shows the
configuration of interrupting the modulating signal to be
supplied to the element by a switching circuit 13, but
instead of installing such an interruption circuit, the con-
figuration of supplying such signals from the outside as
to make the pixel circuit in a low level of a driving state
such as a black level or a low gradation level, in the pe-
riod in which signals are interrupted by the switching cir-
cuit 13 in the embodiment described above, can be
adopted. Specifically, it is recommended to make the
video signal given from the external control circuit 1 to
be in alow level. The low level of a driving state referred
here means a half or lower level (including a 0 level) of
the maximum drive level (when a display element dis-
plays gradation, the drive level capable of exhibiting the
maximum gradation value).

[0060] Inaddition, the presentembodiment shows the
configuration of supplying a current signal having the
current value corresponding to a requested driving state
of an element as a modulating signal and setting the
gate potential of a drive transistor to a potential corre-
sponding to the current signal, but can show the config-
uration of supplying the modulating signal as a voltage
signal, or equivalently, a signal having an electric poten-
tial corresponding to the requested driving state of the
element. The configuration of supplying the voltage sig-
nal as a signal for setting the gate potential of the drive
transistor can adopt either a configuration of interrupting
a signal by using a switching circuit as described in the
above embodiment, or a configuration of applying such
a signal as to set an electric potential of passing a driving
current which causes a low level of a driving state. Here,
in the configuration of supplying the voltage signal as a
signal for setting the gate potential of the drive transistor,
a configuration of applying such a signal as to set an
electric potential of passing a driving current which
causes a low level of a driving state can be preferably
adopted.

[0061] FIG. 12 shows the configuration in a digital
camera 1201 which is a recorder using a display accord-
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ing to the present invention. A CMOS sensor 1202 is an
optical sensor for receiving a light taken from the outside
and converting it to an electrical signal. The signal out-
put from the CMOS sensor 1202 is contouring-highlight-
treated in a signal processing circuit 1203. When an im-
mediate display is desired, the signal from the signal
processing circuit 1203 is temporarily recorded in a buff-
er memory 1204, then is output to a display 1205 of a
display shown in FIG. 1, and is visualized by the display
1205. On the other hand, when the signals are to be
recorded in the memory card, the signal is output from
the signal processing circuit 1203 to the memory card
driver 1206, and recorded in the inserted memory card.
[0062] Here, adigital camera is shown as an example
of a recorder using a display according to the present
application, but a display according to the present ap-
plication is applicable to a recorder such as a video cam-
era, PDA and a portable telephone as elsewhere. In
these portable devices, the power source of a display is
frequently turned on and off in order to save a power
consumption. Accordingly, in these portable devices, a
display using a driver according to the present applica-
tion can be particularly preferably adopted.

[0063] The presentapplication discloses a driver hav-
ing a configuration comprising: a drive transistor for sup-
plying a current of the quantity corresponding to a gate
potential, into the element as a driving current; a first
switch installed in the path of the driving current passing
between the element and the drive transistor, for con-
trolling the flow of the driving current; a second switch
for switching between the first state of setting the gate
potential of the drive transistor and the second state of
keeping the set gate potential; a circuit for supplying a
signal for controlling the flow of the driving current in a
restricted state to the first switch, for a predetermined
period in a period after the starting the supply of the po-
tential for driving the drive transistor from a power
source and until start of driving the element in a normal
operation; a circuit for supplying a signal for setting the
second switch at the first state, to the second switch:
and a circuit for interrupting a signal for setting the gate
potential while the second switch is in the first state in
the predetermined period.

Claims
1. A driver for driving an element comprising:

a drive transistor for supplying a current of the
quantity corresponding to a gate potential, into
the element as a driving current;

a first switch installed in the path of the driving
current passing between the element and the
drive transistor, for controlling the flow of the
driving current;

a second switch for switching the state between
the first state of setting the gate potential of the
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drive transistor and the second state of keeping
the set gate potential;

a circuit for supplying a signal for controlling the
flow of the driving current in a restricted state
to the first switch, for a predetermined period in
a period after starting the supply of the potential
for driving the drive transistor from a power
source and until a start of driving the element
in a normal operation;

a circuit for supplying a signal for setting the
second switch at the first state, to the second
switch: and

a circuit for interrupting a signal for setting the
gate potential while the second switch is in the
first state in the predetermined period.

The driver according to claim 1, further comprising
a plurality of drive circuits arranged in a matrix form,
wherein each drive circuit has the drive transistor
and the first switch.

The driver according to claim 1, further comprising
a plurality of drive circuits arranged in a matrix form,
wherein each drive circuit has the drive transistor
and the second switch.

The driver according to claim 1, wherein the signal
for setting the gate potential is a current signal hav-
ing a current value corresponding to a requested
driving state of the element.

The driver according to claim 1, wherein the drive
transistor, the first switch, the second switch, the cir-
cuit for supplying the signal to the first switch, and
the circuit for supplying the signal to the second
switch are arranged on a common insulative sub-
strate.

A driver for driving an element comprising:

a drive transistor for supplying a current of the
quantity corresponding to a gate potential, into
the element as a driving current;

a first switch installed in the path of the driving
current passing between the element and the
drive transistor, for controlling the flow of the
driving current;

a second switch for switching between the first
state of setting the gate potential of the drive
transistor and the second state of keeping the
set gate potential;

a circuit for supplying a signal for controlling the
flow of the driving current in a restricted state
to the first switch, for a predetermined period in
a period after starting the supply of the potential
for driving the drive transistor from a power
source and until a start of driving the element
in a normal operation;
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a circuit for supplying a signal for setting the
second switch at the first state, to the second
switch: and

a circuit for supplying a signal for setting the
gate potential to a potential for passing the driv-
ing current so as to control the element to a low
level of a driving state while the second switch
is in the first state for the predetermined period,
as the signal for setting the gate potential.

7. Addriver for driving an element comprising:

a plurality of drive circuits arranged in a matrix
form for driving each of the plurality of ele-
ments, each of which has a driving transistor
for supplying the driving current to the element,
and a switch installed in the current path of the
driving current between the element and the
driving transistor, for controlling the flow of the
driving current;

a plurality of hard-wires, wherein each of the
hard-wires connects to a part of the plurality of
the drive circuits arranged in the matrix form;
and

a circuit for simultaneously supplying a signal
for controlling the switch to the state of restrict-
ing the flow of the driving current, to each of the
switches in the plurality of the drive circuits ar-
ranged in the matrix form, through the plurality
of the hard-wires.

The driver for driving the element according to claim
7, further comprising

a plurality of data lines, wherein each of the
data lines connects to a part of the drive circuits ar-
ranged in the matrix form; and

the plurality of the hard-wires also serve as
the hard-wires for supplying the control signal for
keeping the flow of the driving current in the current
path between the drive transistor and the element
in the restricted state, to the selected drive circuit,
in the period while the gate potential of the drive
transistor is set according to a modulating signal
supplied from the data line, in the selected drive cir-
cuit.

A driver for driving an element comprising:

a plurality of drive circuits arranged in a matrix
form for driving each of a plurality of elements,
each of which has a driving transistor for sup-
plying a driving current to the element, and a
switch for switching between a first state of set-
ting a gate potential of the drive transistor to the
potential in which the drive transistor can pass
a predetermined driving current and a second
state of keeping the set gate potential;

a plurality of hard-wires, wherein each of the
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hard-wires connects to a part of the plurality of
the drive circuits arranged in the matrix form;
and

a circuit for simultaneously supplying a signal
for controlling the switch to the first state, to
each of the switches of the plurality of the drive
circuits arranged in the matrix form, through the
plurality of the hard-wires.

10. Thedriver for driving the element according to claim

11.

9, further comprising

a plurality of data lines, wherein each of the
data lines connects to a part of the plurality of the
drive circuits arranged in the matrix form; and

a circuit for interrupting a supply path of sup-
plying a modulating signal to the plurality of the drive
circuits from each of the plurality of the data lines,
when simultaneously supplying the signals to each
of the switches in the plurality of the drive circuits
arranged in the matrix form, through the plurality of
the hard-wires.

The driver for driving the element according to claim
9, further comprising

a plurality of data lines, wherein each of the
data lines connects to a part of the drive circuits ar-
ranged in the matrix form; and

the plurality of the hard-wires also serve as
scanning lines for selecting the drive circuits for set-
ting the gate potential of the drive transistor accord-
ing to a modulating signal supplied from the data
lines during a scanning drive.

12. A driver for driving a display element comprising:

a plurality of drive circuits arranged in a matrix
form for driving each of a plurality of display el-
ements, each of which has a driving transistor
for passing a driving current to the display ele-
ment, and a first switch installed in the current
path of the driving current between the display
element and the driving transistor, for control-
ling the flow of the driving current; and

a circuit for supplying a signal for controlling the
flow of the driving current in a restricted state
to the first switch, for a predetermined period in
a period after starting supply of the potential for
driving the drive transistor and until start of driv-
ing the plurality of the display elements in a nor-
mal operation.

13. A display comprising:

a driver according to claim 1; and
the element driven by the drive circuit,

wherein the element conducts a displaying
operation when the driving current is supplied to it.
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A display comprising:

a driver according to claim 6; and
the element driven by the drive circuit,

wherein the element conducts a displaying
action when the driving current is supplied to it.

A display comprising:

a driver according to claim 7; and
the element driven by the drive circuit,

wherein the element conducts a displaying
action when the driving current is supplied to it.

A display comprising:

a driver according to claim 9; and
the element driven by the drive circuit,

wherein the element conducts a displaying
action when the driving current is supplied to it.

A display comprising:

a driver according to claim 9; and
the element driven by the drive circuit.

A recorder comprising:

arecording device for recording image informa-
tion in a recording medium; and

the display according to claim 13, for displaying
pictorial images based on the image informa-
tion recorded in the recording medium.

A recorder comprising:

arecording device for recording image informa-
tion in a recording medium; and

the display according to claim 14, for displaying
pictorial images based on the image informa-
tion recorded in the recording medium.

A recorder comprising:

arecording device for recording image informa-
tion in a recording medium; and

the display according to claim 15, for displaying
pictorial images based on the image informa-
tion recorded in the recording medium.

A recorder comprising:
arecording device for recording image informa-

tion in a recording medium; and
the display according to claim 16, for displaying
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pictorial images based on the image informa-
tion recorded in the recording medium.

22. A recorder comprising:

arecording device for recording image informa-
tion in a recording medium; and

the display according to claim 17, for displaying
pictorial images based on the image informa-
tion recorded in the recording medium.
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