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(54) Self light emitting display device

(57) In order to realize, at a low cost, the function of
an indicator which is brought to a light emitting state dur-
ing a wait state, a panel 1 as a display section is consti-
tuted by self light emitting elements E11-Enm for exam-
ple by organic EL elements, and organic EL elements
which function as the indicator Ei which is brought to the
light emitting state during the wait state are also formed
on the same panel. Meanwhile, an indicator drive circuit
13 which drives and allows the organic EL elements that
function as the indicator Ei to emit light is constructed
by one chip IC together with the data driver 2. By forming
the indicator drive circuit 13 as one chip IC in a data
driver 2, the manufacturing cost can be reduced com-
pared to the case where the indicator drive circuit is pre-
pared separately. The EL elements functioning as the
indicator Ei also can be formed on the same substrate
as that of the respective EL elements E11-Enm consti-
tuting the display section by the same process, thereby
contributing to cost reduction.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a self light emitting display device which is adopted appropriately in electrical
equipment and the like that drives and allows an indicator to emit light in a wait state in which for example a main power
supply is brought to an off state.

Description of the Related Art

[0002] For example, many of household appliances are constructed so that ON/OFF of a main power supply switch
can be controlled employing an infrared type remote control device or the like. In this case, when a video reproduction
equipment or the like including for example television image receiver, display, and the like is brought to a wait mode,
the main power supply switch is brought to an OFF state, and supply of a drive current to main loads (video circuit,
voice circuit, and the like) is stopped. Such a wait mode corresponds to a state in which an ON command from the
remote control device for the main power supply switch is waited, and minimum circuits such as a remote control signal
light-receiving section, a control microprocessor, and the like are in an operation state.
[0003] In electrical equipment which can choose the wait mode in which the ON command for example from the
remote control device is waited as described above and a normal operation mode in which the ON command from the
remote control device is received so that the main power supply switch is in an ON state, specifically an indicator for
indicating the state of the wait mode during the wait mode is disposed on the front side of the equipment. For this
indicator, for example, an LED, a neon tube, or the like is employed, and there are cases where the luminous color of
the indicator which is illuminated during the wait mode is determined depending on a specific nation or region.
[0004] FIG. 1 shows its example by a block diagram. In FIG. 1, reference numeral 1 designates a display panel
mounted in an electrical device, and this display panel 1 is driven to be lit by a data driver 2 and a scan driver 3. As
this display panel 1, a passive matrix type organic EL display panel can be employed as one example, and in this case,
the voltage supplied from a main power supply B1 is boosted to a drive voltage VH by a voltage boost circuit 4 and is
supplied to the data driver 2.
[0005] The drive voltage VH by the voltage boost circuit 4 is series regulated or is regulated in another way to generate
a voltage VM, and this voltage VM is supplied to the scan driver 3 so that a reverse bias is given to EL elements which
are brought to an non-light-emitting-state in the display panel 1, whereby so-called cross talk light emission can be
prevented.
[0006] Meanwhile, reference numeral 11 designates a control microprocessor operating by a wait power supply B2,
and the control microprocessor 11 is constructed such that control signals can be transmitted from this control micro-
processor 11 to the data driver 2 and the scan driver 3 respectively via bus lines. A remote control signal light-receiving
section and an indicator drive circuit designated by reference numerals 12 and 13 are also activated by the wait power
supply B2, and an indicator 14 for example by an LED connected to the indicator drive circuit 13 is driven to emit light
in the wait mode.
[0007] While the remote control signal light-receiving section 12 is in a state in which an ON command for a main
power supply switch from an unillustrated remote control device is waited in a wait mode, when the command is re-
ceived, a control signal is sent from the remote control signal light-receiving section 12 to the control microprocessor
11, and the control microprocessor 11 sets the main power supply switch SW to an ON state. Thus, the display panel
1 is brought to a normal operation mode in which a video signal can be displayed. At this time, the control microprocessor
11 sends a control signal to the indicator drive circuit 13 so that control by which the indicator 14 is extinguished is
performed.
[0008] Disclosed in Japanese Patent Application Laid-Open No. 2003-219314 (for example, paragraph "0004")
shown below is that in this type of electrical equipment, a green color light emission LED is driven to emit light during
the wait mode, and a red color light emission LED is driven to emit light during the normal operation mode.
[0009] Meanwhile, in the above-mentioned conventional electrical equipment, the indicator constituted by an LED
or the like which is driven to emit light in the wait mode is constructed so as to be in an independent circuit structure
together with the indicator drive circuit which drives and allows the indicator to emit light. Accordingly, in order to
construct this circuit, it cannot be avoided that the manufacturing cost inevitably increases. Consumption power by the
indicator constituted by an LED or the like which is driven to emit light in the wait mode and by the indicator drive circuit
which is for driving the indicator cannot be ignored, and improvement of efficiency in these circuit and the like is also
required.
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SUMMARY OF THE INVENTION

[0010] The present invention has been developed as attention to the above-described technical problems has been
paid, and it is an object of the present invention to provide a self light emitting display device in which for example
during a wait state in which a main power supply is brought to an OFF state, an indicator which indicates this wait state
as its function can be driven by low consumption power at a low cost.
[0011] A self light emitting display device according to the present invention which has been developed to solve the
problems is providedwith a display section by self light emitting elements, an indicator which is brought to a light emitting
state during a wait time, a display section light emission drive device for driving and allowing the display section to
emit light, and an indicator light emission drive device for driving and allowing the indicator to emit light, characterized
in that a self light emitting element constituting the indicator and at least a part of the self light emitting elements
constituting the display section are formed on a same substrate and are formed by a same manufacturing process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 is a block diagram showing an example of a circuit structure of a conventional electrical equipment which
drives and allows an indicator to emit light in a wait mode;
FIG. 2 is a connection diagram showing a first embodiment of a self light emitting display device including a passive
matrix type display panel, according to the present invention;
FIG. 3 similarly is a connection diagram showing a second embodiment;
FIG. 4 similarly is a connection diagram showing a third embodiment;
FIG. 5 similarly is a connection diagram showing a fourth embodiment; and
FIG. 6 is a connection diagram showing a fifth embodiment of a self light emitting display device including an active
matrix type display panel, according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] A self light emitting display device according to the present invention will be described below with reference
to the embodiments shown in the drawings. In the self light emitting display device described below, described is an
example in which an organic EL element in which an organic material is employed in the light emitting layer thereof is
adopted as a light emitting element. This organic EL element can be electrically replaced by a structure composed of
a light emitting component having a diode characteristic and a parasitic capacitance component which is connected
in parallel to this light emitting component, and it can be said that the organic EL element is a capacitive light emitting
element.
[0014] Regarding the organic EL element, due to reasons that the voltage-intensity characteristic thereof is unstable
with respect to temperature changes while the current-intensity characteristic thereof is stable with respect to temper-
ature changes, that when the organic EL element receives excess current, degradation of the organic EL element is
considerable so that the light emission lifetime is shortened, and the like, a constant current drive is performed generally.
As the display panel employing such organic EL elements, a passive matrix type display panel in which EL elements
are arranged in a matrix pattern and an active matrix type display panel in which respective EL elements arranged in
a matrix pattern are driven to be lit by respective TFTs (thin film transistors) have been proposed.
[0015] FIG. 2 shows a first embodiment of a self light emitting display device including a passive matrix type display
panel, according to the present invention. In drive methods for organic EL elements in this passive matrix drive system,
there are two methods, that is, cathode line scan/anode line drive and anode line scan/cathode line drive, and the
structure shown in FIG. 2 shows a form of the former cathode line scan/anode line drive. That is, anode lines A1-An
as n drive lines are arranged in a vertical direction (column direction), cathode lines K1-Km as m scan lines are arranged
in a horizontal direction (row direction), and organic EL elements E11-Enm designated by symbols/marks of diodes
are formed at portions at which the anode lines intersect the cathode lines (in total, n 3 m portions) to construct a
display panel 1 as a display section.
[0016] In the embodiment shown in this FIG. 2, an organic EL element which functions as an indicator Ei which is
brought to a light emission state during a later-described wait mode is also formed on the same substrate constituting
the display panel 1. Although the indicator Ei is shown as if it were constituted by one EL element for convenience of
illustration, preferably, the indicator is formed of an assembly of several to several-tens EL elements of the degree by
which this state can be obviously displayed during the later-described wait mode.
[0017] The organic EL elements E11-Enm constituting the display section and organic EL elements constituting the
indicator Ei are formed by the same manufacturing processes on the same substrate as described below. That is, the
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above-mentioned anode lines are formed on a transparent substrate (for example, a glass substrate) in a stripe pattern,
utilizing a photolithographic method or the like. Well-known ITO (Indium Tin Oxide) is employed as these anode lines,
and a film of the same ITO is formed as anode electrodes of the EL elements over an area in which the pixels by the
respective EL elements are formed.
[0018] Subsequently, a film of an insulating layer for which for example high molecular weight polyimide or the like
is employed as a material is formed on the entire surface except for the area on which the respective pixels are formed,
and then scan line partition walls are formed in a stripe pattern in a direction perpendicular to the anode lines. After
these scan line partition walls are formed, a film of an organic EL material is formed over the entire surface including
the area on which the pixels by the above-mentioned ITO are formed. Then, a metal thin film made of an aluminum
material or the like constituting the cathodes is formed for example by resistance heating deposition method.
[0019] Although this metal thin film is also formed over the entire surface, this metal thin film is electrically separated
in the direction of the thickness of the surface by the existence of the scan line partition walls formed in the stripe
pattern. As a result, the metal thin film functions as the cathode side electrodes of the pixels formed by film formation
of the organic EL material, and is formed as the cathode lines which are mutually insulated by the scan line partition
walls.
[0020] As a result, in the respective EL elements E11-Enm constituting the pixels, one ends thereof (anode terminals
in equivalent diodes of EL elements) are connected to the anode lines and the other ends thereof (cathode terminals
in the equivalent diodes of EL elements) are connected to the cathode lines, corresponding to respective intersection
positions between the anode lines A1-An extending along the vertical direction and the cathode lines K1-Km extending
along the horizontal direction, as shown in FIG. 2.
[0021] The respective anode lines A1-An in the display panel 1 formed by the above-described manufacturing proc-
esses are connected to an anode line drive circuit 2 provided as a data driver constituting a display section light emission
drive device, and the respective cathode lines K1-Km are connected to a cathode line scan circuit 3 provided as a scan
driver which similarly constitutes the display section light emission drive device, so that the respective anode and
cathode lines A1-An and K1-Km are driven thereby.
[0022] The anode line drive circuit 2 is provided with constant current sources I1-In which are activated utilizing a
drive voltage VH supplied from a voltage boost circuit 4 in a later-described DC-DC converter and drive switches Sal-
San, and the drive switches Sal-San are connected to the constant current sources I1-In side so that current from the
constant current sources I1-In is supplied to the respective EL elements E11-Enm arranged corresponding to the
cathode lines. Further, in this embodiment, when the current from the constant current sources I1-In is not supplied to
the respective EL elements, the drive switches Sal-San can allow the respective anode lines to be connected to a
ground side provided as a reference potential point.
[0023] The cathode line scan circuit 3 is equipped with scan switches Sk1-Skm corresponding to the respective
cathode lines K1-Km, and these scan switches operate to allow either a reverse bias voltage VM provided from a later-
described reverse bias voltage generation circuit 5 for mainly preventing cross talk light emission or the ground potential
provided as the reference potential point to be connected to corresponding cathode lines. Thus, the constant current
sources I1-In are connected to desired anode lines A1-An while the cathode lines are set at the reference potential
point (ground potential) at predetermined cycles, so that the respective EL elements can be selectively illuminated.
[0024] Meanwhile, the DC-DC converter is constructed to utilize PWM (pulse width modulation) control as the voltage
boost circuit 4 and to generate the drive voltage VH of direct current in the example shown in FIG. 2. This DC-DC
converter also can utilize well-known PFM (pulse frequency modulation) control or PSM (pulse skip modulation) control
instead of the PWM control.
[0025] This DC-DC converter is constructed such that PWM wave outputted from a switching regulator 6 constituting
a part of the voltage boost circuit 4 gives ON control to a MOS type power FET Q1 provided as a switching element
at a predefined duty cycle. That is, by ON operation of the power FET Q1, electrical energy from the main power supply
B1 constituting the primary side is accumulated in an inductor L1, and the electrical energy accumulated in the inductor
L1 accompanied by OFF operation of the power FET Q1 is accumulated in a capacitor C1 via a diode D1. By repeats
of ON and OFF operations of the power FET Q1, a boosted DC output can be obtained as a terminal voltage of the
capacitor C1.
[0026] The DC output voltage is divided by a thermistor TH1 performing temperature compensation and resistances
R11 and R12, is supplied to an error amplifier 7 in the switching regulator 6, and is compared to a reference voltage
Vref in this error amplifier 7. This comparison output (error output) is supplied to the PWM circuit 8, and by controlling
the duty of a signal wave provided from an oscillator 9, the output voltage is feedback controlled so as to be maintained
at a predetermined drive voltage VH. Therefore, the output voltage by the DC-DC converter, that is, the drive voltage
VH, can be shown as the following Equation 1:

VH = Vref 3 [(TH1 + R11 + R12)/R12] (Equation 1)
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[0027] Meanwhile, the reverse bias voltage generation circuit 5 utilized for preventing the cross talk light emission
is constructed by a voltage divider circuit dividing the drive voltage VH. That is, this voltage divider circuit is composed
of resistances R13 and R14 and an npn transistor Q2 functioning as an emitter follower, so that the reverse bias voltage
VM is obtained at the emitter of the transistor Q2. Therefore, where the base-emitter voltage of the transistor Q2 is
denoted by Vbe, the reverse bias voltage VM obtained by the voltage divider circuit can be shown as the following
Equation 2:

[0028] Control buses are connected from a control microprocessor 11 including a CPU to the anode line drive circuit
2 and the cathode line scan circuit 3. Based on a video signal to be displayed, the scan switches Sk1-Skm and the
drive switches Sal-San are operated. Thus, while the cathode scan lines are set at the ground potential at predetermined
cycles based on the video signal, the constant current sources I1-In are connected to desired anode lines. Accordingly,
the respective light emitting elements selectively emit light, and an image based on the video signal is displayed on
the display panel 1.
[0029] The first cathode line K1 is set to the ground potential so that the state shown in FIG. 2 is brought to a scan
state, and at this time the reverse bias voltage VM from the reverse bias voltage generation circuit 5 is applied to the
cathode lines K2-Km of a non-scan state. Accordingly, respective EL elements connected to intersection points between
driven anode lines and cathode lines which are not selected for scanning are prevented from emitting cross talk light.
[0030] In the embodiment shown in FIG. 2, the control microprocessor 11 is activated by a wait power supply B2,
and a remote control signal light-receiving section designated by reference numeral 12 is also activated by the wait
power supply B2. In the state of the wait mode shown in FIG. 2, the remote control signal light-receiving section 12 is
brought to the wait mode in which an ON command for a main power supply switch from an unillustrated remote control
device is waited.
[0031] When the remote control signal light-receiving section 12 receives the command, a control signal is sent from
the remote control signal light-receiving section 12 to the control microprocessor 11, and the control microprocessor
11 allows a switch SW of the main power supply B1 to be in an ON state via a system ON/OFF port which is shown
by a broken line. Thus, driving power is supplied to the anode line drive circuit 2 and the cathode line scan circuit 3
which function as the display section light emission drive device, and the display panel 1 is brought to a normal operation
mode in which the video signal can be displayed.
[0032] Meanwhile, a command signal can be supplied from the control microprocessor 11 to an indicator light emis-
sion drive device, that is, an indicator drive circuit 13 formed in the anode line drive circuit 2 via a control port shown
by a broken line. This indicator drive circuit 13 is activated by the wait power supply B2, and in the wait mode, a drive
current is supplied to the EL elements which function as the indicator Ei formed in the display panel 1 to control the
indicator Ei so that the indicator Ei is in a light emission state. When the indicator drive circuit 13 is brought to the
normal operation mode, the indicator Ei is extinguished.
[0033] In the embodiment shown in FIG. 2, the indicator drive circuit 13 is formed in the anode line drive circuit 2. In
this case, since the constant current sources I1-In, the drive switches Sal-San, and the like in the anode line drive
circuit 2 can be constructed by one chip IC, and since even the indicator drive circuit 13 can be constructed mainly by
an analog switch, they can be made in the substrate of the one chip IC by the same manufacturing processes. In short,
in this embodiment, the indicator drive circuit 13 is formed as a part of the anode line drive circuit 2 as one chip IC.
[0034] There is a case where this one chip IC constituting the anode line drive circuit 2 and the indicator drive circuit
13 is formed on a so-called silicon substrate which is independent of the display panel 1, and this one chip IC may
also be formed for example on a glass substrate used in common with the display panel 1. In the structure shown in
FIG. 2, although the cathode electrode of the EL element which functions as the indicator Ei is connected to a ground
line in the anode line drive circuit 2, this cathode electrode may be connected for example to a ground line in the
cathode line scan circuit 3.
[0035] With the embodiment shown in FIG. 2, since the indicator drive circuit 13 can be formed for example as one
chip IC in the anode line drive circuit 2, the manufacturing cost can be reduced compared to the case where an indicator
drive circuit is prepared separately. Further, the EL element which functions as the indicator Ei can also be formed
through the same process on the same substrate as that of the respective EL elements E11-Enm constituting the
display section, thereby contributing to cost reduction. Moreover, by constituting the light emitting element which func-
tions as the indicator Ei by an organic EL element as in the embodiment shown in FIG. 2, high light emission efficiency
that the organic EL element has can be produced as it is. Therefore, the function of the indicator which informs of the
wait state can be realized with low consumption power.
[0036] FIG. 3 shows a second embodiment of a self light emitting display device including a passive matrix type
display panel, according to the present invention. In the embodiment shown in this FIG. 3, the indicator drive circuit

VM = VH 3 [R14/(R13 + R14)] - Vbe (Equation 2)
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13 is constituted by an IC chip which differs from that of the anode line drive circuit 2 so as to be constructed such that
the indicator drive circuit 13 can be operated independently of the anode line drive circuit, and other structures are the
same as those of the embodiment shown in FIG. 2. Therefore, the same functional parts are designated by the same
reference numerals or characters, and explanation thereof will be omitted.
[0037] In the embodiment shown in this FIG. 3, the EL element which functions as the indicator Ei can be formed by
the same processes on the same substrate as that of the respective EL elements E11-Enm constituting the display
section, thereby contributing to cost reduction. By constituting the light emitting element functioning as the indicator Ei
by the organic EL element, the function of the indicator which informs of the wait state can be realized with low con-
sumption power.
[0038] FIG. 4 shows a third embodiment of a self light emitting display device including a passive matrix type display
panel, according to the present invention. In the embodiment shown in this FIG. 3, the EL element constituting the
indicator is used both as the indicator and a part of the EL elements constituting the display section. In the embodiment
shown in this FIG. 4 also, its basic structure is the same as that of the embodiment shown in FIG. 2, therefore the
same functional parts are designated by the same reference numerals or characters, and explanation thereof will be
omitted.
[0039] In the embodiment shown in FIG. 4, En1 that is a display EL element arranged in the display panel 1 is
constructed so as to be utilized as an EL element constituting the indicator. Although the structure shown in FIG. 4 is
illustrated such that only the EL element En1 is used both as the indicator and the display EL element, preferably, this
is constituted by an assembly of several to several-tens EL elements of the degree by which they can be displayed as
the indicator.
[0040] In order to use display EL elements both as the indicator and the display EL elements, a switch S1 for driving
and allowing the indicator to emit light is provided in addition to the drive switches Sal-San in the anode line drive circuit
2. The drive switches Sal-San and the indicator light emission drive switch S1 shown in FIG. 4 show a state in which
the normal operation mode is selected, that is, a state in which the display panel 1 is driven to emit light.
[0041] In this structure, in the case of the wait mode, the drive switch San is switched to the side of a wait drive circuit
15 which functions as the indicator light emission drive device, and the indicator light emission drive switch S1 is
switched to a state opposite to that shown in the drawing. Therefore, the drive current outputted from the wait drive
circuit 15 during the wait mode flows tracing a path through the drive switch San, the EL element En1 functioning as
the indicator, the indicator light emission drive switch S1, and to the ground provided as the reference potential point,
and the EL element En1 is allowed to emit light. Therefore, in the embodiment shown in this FIG. 4 also, operations
and effects similar to those of the embodiment shown in FIG. 2 can be obtained.
[0042] FIG. 5 shows a fourth embodiment of a self light emitting display device including a passive matrix type display
panel, according to the present invention. In the embodiment shown in this FIG. 5, En1 that is a display EL element
arranged in the display panel 1 is constructed so as to be utilized as an EL element constituting the indicator, similarly
to the embodiment shown in FIG. 4. In the embodiment shown in this FIG. 5 also, its basic structure is the same as
that of the embodiment shown in FIG. 2, therefore the same functional parts are designated by the same reference
numerals or characters, and explanation thereof will be omitted.
[0043] With the embodiment shown in this FIG. 5, in order to use a display EL element both as the indicator and a
display EL element, switches S2, S3 for driving and allowing the indicator to emit light are provided in addition to the
drive switches Sal-San in the anode line drive circuit 2. The drive switches Sal-San and the indicator light emission
drive switches S2, S3 shown in FIG. 5 show a state in which the normal operation mode is selected, that is, a state in
which the display panel 1 is driven to emit light.
[0044] In this structure, in the case of the wait mode, the indicator light emission drive switches S2, S3 are switched
to a state opposite to that shown in the drawing. Therefore, the drive current outputted from the wait drive circuit 15
during the wait mode flows tracing a path through the switch S2, the EL element En1 functioning as the indicator, the
switch S3, and to the ground provided as the reference potential point, and the EL element Enl is allowed to emit light.
[0045] Therefore, in the embodiment shown in this FIG. 5 also, operations and effects similar to those of the embod-
iment shown in FIG. 2 can be obtained. In the embodiment shown in this FIG. 5, although there is a need to dispose
the indicator light emission drive switches S2, S3, the drive switch San need not specifically be a three-terminal select
switch as shown in FIG. 4, whereby the structure can be simplified.
[0046] FIG. 6 shows a fifth embodiment of a self light emitting display device including an active matrix type display
panel, according to the present invention. In a display panel 1 constituting a display section in the embodiment shown
in this FIG. 6, a large number of data electrode lines to which respective data signals corresponding to video data
provided from the data driver 2 are supplied are arranged in the column direction, and a large number of electrical
power supply lines which supply operational power supply provided from a power supply circuit 17 to respective pixels
are arranged in parallel with the data electrode lines. Meanwhile, a large number of scan electrode lines to which a
scan signal provided from the scan driver 3 is supplied are arranged in the row direction, and a large number of ground
lines that are at the reference potential point are also arranged in parallel with the scan electrode lines.
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[0047] In a circuit structure including EL element E1 which corresponds to a unit light emitting pixel, control TFTs, a
drive TFT, and a capacitor are provided. In the form shown in FIG. 6, first and second transistors Tr1, Tr2 are employed
as the control TFTs, and the scan signal for scanning lines is sequentially given from the scan driver 3 to respective
gates thereof via the scan electrode lines.
[0048] In this embodiment, sources and drains of the first and second control transistors Tr1, Tr2 are connected in
series. The source of the first control transistor Tr1 is connected to the data electrode lines, and the drain of the second
control transistor Tr2 is connected to the gate of the drive transistor Tr3 and to one terminal of the capacitor C1.
[0049] The other terminal of the capacitor C1 and the source of the drive transistor Tr3 are connected to the power
supply line, and the drain of the drive transistor Tr3 is connected to the anode terminal of the EL element E1. The
cathode terminal of the EL element E1 is connected to the ground line. Although a structure corresponding to four
pixels are illustrated for convenience of illustration in FIG. 6, the above-described pixel structure are respectively con-
structed similarly, corresponding to the respective organic EL elements E1 arranged in the display panel 1.
[0050] In light emission control operations of a unit pixel of the display panel 1 in which such circuits are arranged
in the row and column directions, an ON voltage is supplied from the scan driver 3 to the gates of the first and second
control transistors Tr1, Tr2 via the scan electrode lines during the address period. In the meantime, a data signal
corresponding to video data is supplied from the data driver 2 to the sources of the control transistors Tr1 of the scan
state via the data electrode lines.
[0051] Thus, current corresponding to the video data signal is allowed to flow in the capacitors C1 via the respective
sources and drains of the transistors Tr1, Tr2 which are connected in series, and by this the capacitors C1 are charged.
The charge voltage thereof is supplied to the gate of the drive transistor Tr3, and the transistor Tr3 allows current
corresponding to the gate voltage thereof to flow in the organic EL element E1, whereby the EL element E1 emits light.
[0052] When the gate voltage of the control transistors Tr1, Tr2 becomes an OFF voltage, the transistors Tr1, Tr2
become so-called cutoff. However, the gate voltage of the drive transistor Tr3 is maintained by electrical charges ac-
cumulated in the capacitor C1. The drive current to the organic EL element E1 by the drive transistor Tr3 is maintained
until a next addressing time, whereby light emission of the EL element E1 is also maintained.
[0053] In the light emitting display panel 1 shown in FIG. 6, in addition to the TFTs and the EL elements constituting
respective pixels as the display section, an organic EL element functioning as the indicator Ei is also formed on the
same substrate constituting the display panel 1. Although the indicator Ei is shown as if it were constituted by one EL
element for convenience of illustration, preferably, the indicator is formed of an assembly of several to several-tens EL
elements of the degree by which this state can be obviously displayed during the wait mode.
[0054] The respective EL elements E1 constituting the display section and the EL element constituting the indicator
Ei are formed by the same manufacturing processes for example on a glass substrate. Summary of this manufacturing
processes is the same as that described in the explanation of the embodiment shown in FIG. 2.
[0055] Meanwhile, the EL element constituting the indicator Ei is constructed so as to be driven to emit light by the
drive current supplied by the indicator light emission drive device, that is, the indicator drive circuit 13 during the wait
mode. The indicator drive circuit 13 is constructed so as to be activated by the wait power supply B2, together with the
control microprocessor 11 and the remote control signal light-receiving section 12, and these respective functions and
operations are the same as those described with reference to FIG. 2.
[0056] Although not shown in FIG. 6, the control microprocessor 11 allows the main power supply switch SW to be
in the OFF state during the wait mode, and the main power supply switch SW is brought to the ON state during the
normal operation mode so that the data driver 2, the scan driver 3, and the power supply circuit 17 are brought to the
operation state as described with reference to FIG. 2.
[0057] With the embodiment shown in FIG. 6, the EL elements functioning as the indicator Ei can be formed on the
same substrate as that of the respective EL elements E1 constituting the display section by the same processes, and
therefore the manufacturing cost can be reduced compared to the structure of a conventional indicator employing an
LED and the like.
[0058] Although the indicator drive circuit 13 is shown in a state in which the circuit 13 is constituted by an IC chip
which is different from that of the data driver 2 in the embodiment shown in FIG. 6, this indicator drive circuit 13 can
be formed as one chip IC for example in the data driver 2 as describedwith reference to FIG. 2. In this case, it becomes
possible to reduce the manufacturing cost, compared to the case where the indicator drive circuit is prepared separately.
[0059] In the embodiments described above, although the examples are shown which respectively utilize organic
EL elements as self light emitting elements that constitute display pixels and self light emitting elements that constitute
the indicator, of course, self light emitting type elements other than organic EL elements can be utilized as the self light
emitting elements.
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Claims

1. A self light emitting display device provided with a display section by self light emitting elements, an indicator which
is brought to a light emitting state during a wait time, a display section light emission drive device for driving and
allowing the display section to emit light, and an indicator light emission drive device for driving and allowing the
indicator to emit light, characterized in that a self light emitting element constituting the indicator and at least a
part of the self light emitting elements constituting the display section are formed on a same substrate and are
formed by a same manufacturing process.

2. The self light emitting display device according to claim 1, characterized in that the self light emitting element
constituting the indicator is used both as the indicator and a part of the light emitting elements constituting the
display section.

3. The self light emitting display device according to claim 1, characterized in that the indicator light emission drive
device is formed on a same substrate as that of the display section light emission drive device by a same manu-
facturing process.

4. The self light emitting display device according to claim 2, characterized in that the indicator light emission drive
device is formed on a same substrate as that of the display section light emission drive device by a same manu-
facturing process.

5. The self light emitting display device according to any one of claims 1 to 4, characterized in that the indicator
light emission drive device is constructed so as to operated independently of the display section light emission
drive device

6. The self light emitting display device according to claims 1 or 2, characterized in that the indicator light emission
drive device is constituted by a part of the display section light emission drive device.

7. The self light emitting display device according to any one of claims 1 to 4, characterized in that the indicator
and at least a part of self light emitting elements constituting the display section are constituted by organic EL
elements in which an organic compound is employed in a light emitting layer.

8. The self light emitting display device according to claim 5, characterized in that the indicator and at least a part
of self light emitting elements constituting the display section are constituted by organic EL elements in which an
organic compound is employed in a light emitting layer.

9. The self light emitting display device according to claim 6, characterized in that the indicator and at least a part
of self light emitting elements constituting the display section are constituted by organic EL elements in which an
organic compound is employed in a light emitting layer.
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摘要(译)

为了以低成本实现在等待状态期间进入发光状态的指示器的功能，作为
显示部分的面板1由例如有机EL的自发光元件E11-Enm构成。在同一面
板上也形成有用作指示器Ei的有机EL元件，该指示器Ei在等待状态期间
进入发光状态。同时，驱动并允许用作指示器Ei的有机EL元件发光的指
示器驱动电路13由一个芯片IC与数据驱动器2一起构成。通过将指示器驱
动电路13形成为一个芯片IC。数据驱动器2与单独准备指示器驱动电路的
情况相比，可以降低制造成本。用作指示器Ei的EL元件也可以通过相同
的工艺形成在与构成显示部分的各个EL元件E11-Enm相同的基板上，从
而有助于降低成本。
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