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ORGANIC ELECTRO-LUMINESCENCE
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from Japa-
nese application JP2013-243783 filed on Nov. 26, 2013, the
content of which is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic EL dis-
play device.

[0004] 2. Description of the Related Art

[0005] In recent years, organic EL display devices have

been increasingly developed. Moreover, an organic EL dis-
play device for representing a multiple tone to each pixel of
the organic EL display device, and an organic EL display
device for realizing a full-color display are becoming popular.
[0006] JP2005-148306A discloses, in order to represent
multiple tone for each pixel displayed by the organic EL
display device, controlling the magnitude of current flowing
through the light-emitting elements included in each pixel
with the use of a current programming system, and displaying
the tone in a pixel circuit using an area coverage tone method
if the tone is equal to or lower than a given tone level, and
displaying the tone in a pixel circuit using a current program-
ming system if the tone is higher than the given tone level.
[0007] JP2004-226673A discloses, in order to prevent a
change in color balance due to changes in current density,
expressing the tone with use of a pulse width modulation
control or an area coverage tone control.

[0008] Whenacurrent flowingina light emitting element is
reduced for the purpose of expressing a low tone (brightness),
a density of the current flowing in the light emitting element
is reduced. In the organic EL (electro-luminescence) light
emitting element, if the current density drops below a certain
level, the brightness control becomes difficult.

SUMMARY OF THE INVENTION

[0009] The present invention has been made in view of the
above problems, and therefore an object of the present inven-
tion is to more precisely express a brightness corresponding
to the tone of a pixel if the tone to be expressed by the pixel is
low.

[0010] An outline of typical features of the invention dis-
closed in the present application will be described in brief as
follows.

[0011] (1) An organic EL display device including: a first
pixel circuit for displaying a first color, the first pixel circuit
including; a large light emitting element; a small light emit-
ting element smaller in a light emitting area than the large
light emitting element; and a current control circuit that con-
trols whether a current is supplied to the small light emitting
element and the large light emitting element or not respec-
tively, and the amount of the current to be supplied to the
small light emitting element or the large light emitting ele-
ment to which the current is supplied, according to a tone to be
displayed by the first pixel circuit, in which the current con-
trol circuit included in the first pixel circuit supplies the
current to the small light emitting element if the tone to be
displayed by the first pixel circuit is equal to or smaller than
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a threshold value, and supplies the current to at least the large
light emitting element if the tone to be displayed by the first
pixel circuit is larger than the threshold value.

[0012] (2) The organic EL display device according to the
item (1) in which the current control circuit included in the
first pixel circuit supplies the current to the large light emit-
ting element so that the amount of current supplied to the
large light emitting element simply monotonically increases
according to an increase in atone if the tone to be displayed by
the first pixel circuit is larger than the threshold value.
[0013] (3) The organic EL display device according to the
item (1) or (2), in which the current control circuit includes a
drive transistor having a source and a drain, and the drive
transistor regulates the amount of the current to be supplied to
at least one of the small light emitting element and the large
light emitting element to which the current is supplied,
according to the tone to be displayed by the first pixel circuit.
[0014] (4) The organic EL display device according to the
item (3), in which one end of the large light emitting element
is connected to one of the source and the drain of the drive
transistor through a switch.

[0015] (5) The organic EL display device according to any
one of the items (1) to (4) further including: a second pixel
circuit for displaying a second color different from the first
color, the second pixel circuit including: a first light emitting
element; and a current regulator circuit for regulating the
amount of current to be supplied to the one light emitting
element.

[0016] According to the present invention, if the tone to be
expressed by the pixel is low, the brightness corresponding to
the tone of the pixel can be more precisely expressed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1isacircuit diagram illustrating an example of
a configuration of an organic EL display device according to
an embodiment of the present invention;

[0018] FIG. 2 is a diagram illustrating one example of a
pixel;

[0019] FIG. 3isacircuit diagram illustrating an example of
a pixel circuit;

[0020] FIG. 4 is a diagram illustrating an example of a

cross-section of a sub-pixel;

[0021] FIG. 5 is a diagram illustrating relationships
between the tone and the amount of current flowing in a small
light emitting element and a large light emitting element;
[0022] FIG. 6 is a diagram illustrating an example of rela-
tionships between the tone and current densities of current
flowing in a small light emitting element and a large light
emitting element;

[0023] FIG. 7 is a diagram illustrating an example of a
relationship between the intensity of a blue component of
light output by the light emitting element, and a relative
current density;

[0024] FIG. 8 is a diagram illustrating an example of a
relationship between a light emission spectrum of a white
light emitting element and the relative current density;

[0025] FIG. 9 is a diagram illustrating another example of
the pixel,
[0026] FIG. 10 is a diagram illustrating an example of a

pixel circuit forming red and green sub-pixels illustrated in
FIG. 9;

[0027] FIG. 11 is a diagram illustrating an example of a
relationship between tone and a current flowing in a light
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emitting element included in a pixel circuit configuring red
and green sub-pixels illustrated in FIG. 9;

[0028] FIG.12 is a diagram illustrating another example of
the pixel;

[0029] FIG. 13 is a diagram illustrating another example of
the pixel; and

[0030] FIG. 14 is a diagram illustrating another example of
the pixel.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Hereinafter, embodiments of the present invention
will be described with reference to the accompanying draw-
ings. Parts having the same function in components are
denoted by identical reference characters, and their descrip-
tion will be omitted. Hereinafter, the organic EL display
device in which a white organic EL element is combined with
a color filter will be described.

[0032] An organic EL display device according to an
embodiment of the present invention includes an array sub-
strate having a display area DA and a peripheral area, an
integrated circuit package arranged in the peripheral area of
the array substrate, a flexible substrate connected to the
peripheral area, and a color filter substrate that faces the array
substrate, and includes a color filter CF. The peripheral area
on the array substrate surrounds the display area DA.

[0033] FIG.1isacircuit diagramillustrating an example of
a configuration of an organic EL display device according to
an embodiment of the present invention. Plural pixels PX are
arranged in a matrix within a display area DA on an array
substrate. In FIG. 1, only two pixels PX of 1x2 areillustrated,
but a large number of pixels PX such as 1280x720 are
arranged in fact. Each of the pixels PX includes a red pixel
circuit PCR, a green pixel circuit PCG, and a blue pixel circuit
PCB. The red pixel circuit PCR, the green pixel circuit PCG,
and the blue pixel circuit PCB are circuits for displaying a red
sub-pixel PR, a green sub-pixel PG, and a blue sub-pixel PB,
respectively, and in an example illustrated in FIG. 1, the red
pixel circuit PCR, the green pixel circuit PCG, and the blue
pixel circuit PCB are arrayed in a horizontal direction.
[0034] One data line DL and one control line WL are pro-
vided in correspondence with each column of the pixel cir-
cuits PCR, PCG, and PCB. The number of data line DL and
the number of control line WL are each obtained by multi-
plying the number of columns of pixels PX by the number of
sub-pixels PR, PG, and PB (3 in the example of FIG. 1) per
pixel PX. The plural data lines DL extend side by side in a
longitudinal direction within the display area DA, and one
ends of those data lines DL are connected to a data line driver
circuit XDV. Also, the plural control lines WL also extend
side by side in the longitudinal direction within the display
area DA, and one ends of those control lines WL are con-
nected to the data line driver circuit XDV.

[0035] Video data is input to the data line driver circuit
XDV. The data line driver circuit XDV generates video sig-
nals and control signals corresponding to tones of the sub-
pixels PR, PG, and PB included in the video data, and outputs
the video signals and the control signals to the data lines DL
and the control lines WL respectively.

[0036] Also, one scanning line GL is provided in corre-
spondence with each row of the pixel circuits PCR, PCG, and
PCB. The number of scanning lines GL is the number of rows
of the pixels PX. The plural scanning lines GL extend side by
side in a lateral direction within the display area DA, and one
ends of the scanning lines GL are connected to a scanning line

May 28, 2015

driver circuit YDV. Also, each of the pixel circuits PCR, PCG,
and PCB is connected with a power supply line PL. for sup-
plying a supply voltage.

[0037] FIG. 2 is a diagram illustrating an example of a
certain pixel PX. FIG. 2 is a diagram illustrating a layout of
the pixel PX within the display area DA of the organic EL
display device when viewed from the outside. Each of the
pixels PX includes the red sub-pixel PR, the green sub-pixel
PG, and the blue sub-pixel PB. The sub-pixels PR, PG, and
PB include large light emitting areas LR, LG, LB, and small
light emitting areas SR, SG, SB, respectively. On the color
filter substrate are provided the color filters CF of red, green,
and blue for the sub-pixels PR, PG, and PB, and a black
matrix BM that blocks light is disposed in an area correspond-
ing to spaces between the respective sub-pixels PR, PG, and
PB. The large light emitting areas LR, LG, and LB are larger
than the small light emitting areas SR, SG, and SB. For
facilitation of description, any one of the large light emitting
areas LR, LG, and LB is called “large light emitting area LA”,
and any one of the small light emitting areas SR, SG, and SB
is called “small light emitting area SA”. It is preferable that a
size of the small light emitting area SA is ¥ to ¥4 of a size of
the large light emitting area LA.

[0038] FIG. 3isacircuit diagram illustrating an example of
the pixel circuits PCR, PCG, and PCB. Each of the pixel
circuits PCR, PCG, and PCB includes a large light emitting
element LL, a small light emitting element SL, and a current
control circuit CT.

[0039] The current control circuit CT controls whether a
current is allowed to flow into the large light emitting element
LL and the small light emitting element SL or not respec-
tively, on the basis of the video signal and the control signal
input from the data line DL and the control line WL. The
current control circuit CT also controls the amount of current
to be supplied to at least one of the large light emitting
element LL and the small light emitting element SL when the
current is supplied to at least one of those elements, on the
basis of the video signal and the control signal. The current
control circuit CT includes a drive transistor DR, an area
select switch RS, a storage capacitor C1, a pixel switch PS,
and a memory circuit ME. The large light emitting element
LL outputs the lights of the large light emitting areas LR, LG,
and LB, and the small light emitting element SL outputs the
lights of the small light emitting areas SR, SG, and SB. Each
of the large light emitting element LL and the small light
emitting element SL is an organic EL element of the type
which emits the light of white (all of primary colors of red,
green, blue).

[0040] The drive transistor DR regulates the amount of
current to be supplied to at least one of the large light emitting
element LL and the small light emitting element SL to which
the current is to be supplied, according to the video signal.
The drive transistor DR is a p-channel type thin film transis-
tor, and has a source electrode connected to the power supply
line PL, and a drain electrode connected to an anode of the
small light emitting element SL. Also, the drain electrode of
the drive transistor DR is also connected to the large light
emitting element LL through the area select switch RS. The
area select switch RS is configured to select whether the
current is allowed to flow into the large light emitting element
LL, or not. Also, the area select switch RS is a thin film
transistor, and the gate electrode is connected to the memory
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circuit ME. The thin film transistor such as the drive transistor
DR may be configured by an n-channel type thin film tran-
sistor.

[0041] In this example, instead of the drive transistor DR
being connected directly to the small light emitting element
SL, the small light emitting element ST, may be connected to
the drain electrode of the drive transistor DR through a select
switch different from the area select switch RS. In this case,
the select switch is also connected to the memory circuit ME.
[0042] The pixel switch PS is configured by a thin film
transistor, and turns on in a horizontal period where a scan-
ning signal is supplied from the scanning line GL. When the
pixel switch PS turns on, the pixel switch PS supplies the
video signal or the like supplied from the data line DL to the
storage capacitor C1. Also, the storage capacitor C1 stores a
potential difference between the video signal supplied from
the data line DL and the potential of the power supply line PL,
and controls the amount of current allowed to flow by the
drive transistor DR due to the potential difference. The
memory circuit ME stores a potential to be supplied to the
control line WL when the scanning signal is supplied from the
scanning line GL. The memory circuit ME supplies the poten-
tial to the gate electrode of the area select switch RS on the
basis of the potential until the pixel circuits PCR, PCG, and
PCB are scanned in a subsequent frame (after a vertical scan-
ning period elapses) to control the on/off operation of the area
select switch RS. If the select switch for the small light
emitting element SL is provided, for example, the memory
circuit ME may supply a potential obtained by processing the
potential to be sent to the area select switch RS by a NOT
logic circuit. Alternatively, the memory circuit ME may
acquire a signal for controlling the select switch from the data
line driver circuit XDV with the provision of an additional
second control line, store the potential of the signal, sepa-
rately, and supply the stored potential to the gate electrode of
the select switch.

[0043] FIG. 4 is a diagram illustrating an example of one
cross-section of the sub-pixels PR, PG, and PB. The array
substrate includes a glass substrate SUB1, the current control
circuit CT formed on the glass substrate SUBI, a flattening
film FL, a reflection electrode LRE of the large light emitting
element LL, a reflection electrode SRE of the small light
emitting element SL, a bank BN, an organic light emitting
layer EL, and a transparent electrode TE. The reflection elec-
trode LRE, and portions of the organic light emitting layer EL,
and the transparent electrode TE above the reflection elec-
trode LRE correspond to the large light emitting element LL.
The reflection electrode SRE, and portions of the organic
light emitting layer EL and the transparent electrode TE
above the reflection electrode SRE correspond to the small
light emitting element SL. Also, the color filter substrate
includes a glass substrate SUB2, the color filter CF, and the
black matrix BM.

[0044] As is apparent from FIGS. 4 and 2, the black matrix
BM is not formed between the large light emitting area LA
and the small light emitting area SA. Also, in the organic light
emitting layer EL, an area corresponding to the large light
emitting element LL is connected to an area corresponding to
the small light emitting element SL. Even if the organic light
emitting layer EL is not cut off between the large light emit-
ting element LL and the small light emitting element SL, if a
voltage is applied to only the reflection electrode SRE of the
small light emitting element SL, only the small light emitting
area SA emits light. If a voltage is applied to only the reflec-
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tion electrode LRE of the large light emitting element LL,
only the large light emitting area LA emits light. With the
above operation, a rate of the area that emits the light in the
respective sub-pixels PR, PG, and PB can increase.

[0045] Subsequently. a description will be given of a
method of allowing the sub-pixels PR, PG, and PB to express
the brightness corresponding to the tone indicated by image
data with the use of the small light emitting element SL. and
the large light emitting element LL. The tones of the sub-
pixels PR, PG, and PB are input to the data line driver circuit
XDV as video data. The data line driver circuit XDV deter-
mines whether only the small light emitting element SL or the
large light emitting element LL emits light according to the
tone for each of the sub-pixels PR, PG, and PB. The data line
driver circuit XDV determines that only the small light emit-
ting element SL emits the light if the tone is equal to or smaller
than a threshold value D1, and determines that both of the
small light emitting element SL and the large light emitting
element LL emit light if the tone exceeds the threshold value
D1. If a select switch is present between the drive transistor
DR and the small light emitting element SL, the data line
driver circuit XDV allows the current to flow in only the large
light emitting element LL if the tone exceeds the threshold
value D1. Further, if the tone exceeds another threshold value
D2, the drive transistor DR may allow the current to flow into
both of the large light emitting element LL and the small light
emitting element SL.

[0046] The data line driver circuit XDV generates a poten-
tial of the video signal corresponding to the determination
result and the tone, and a control signal for controlling
whether the current is allowed to flow in the large light emit-
ting element LL, or not. The data line driver circuit XDV
supplies the video signal and the control signal thus generated
to the data line DL connected to the pixel circuits PCR, PCG,
and PCB at timing when the pixel circuits PCR, PCG, and
PCB are scanned with the scanning line driver circuit YDV.
The current control circuit CT included in each of the pixel
circuits PCR, PCG, and PCB stores the video signal and the
control signal thus supplied, and controls the amount of cur-
rent flowing in the small light emitting element SL and the
large light emitting element LL. More specifically, the current
control circuit CT turns off the area select switch RS if the
tone is equal to or smaller than the threshold value D1, and
turns on the area select switch RS if the tone exceeds the
threshold value D, according to the control signal.

[0047] FIG. 5 is a diagram illustrating relationships
between the tone and the amount of current flowing in the
small light emitting element SL and the large light emitting
element LL. In a graph illustrated in FIG. 5, a solid line
represents a relationship between the amount of current flow-
ing in the large light emitting element LL and the tone, and a
dashed line represents a relationship between the amount of
current flowing in the small light emitting element SL and the
tone. If the tone is equal to or smaller than the threshold value
D1, the amount of current flowing in the small light emitting
element SL simply monotonically increases according to an
increase in the tone, but no current flows in the large light
emitting element LL. Also, if the tone exceeds the threshold
value D1, the current flows into both of the small light emit-
ting element SL. and the large light emitting element LI, and
the amount of current flowing into each of the large light
emitting element LI and the small light emitting element SL,
simply monotonically increases as the tone increases. In a
subsequent tone of the threshold value D1, the tone of current
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flowing in the small light emitting element SI, decreases
below the tone of the threshold value D1 while the current
flowing into the large light emitting element LL occurs.

[0048] When the current is thus allowed to flow, a reduction
in the current density can be suppressed. FIG. 6 is a diagram
illustrating relationships between the tone and current densi-
ties of current flowing in the small light emitting element SL
and the large light emitting element LL. If the current is
allowed to flow into the large light emitting element LL with
the tone equal to or smaller than the threshold value D1, the
current density simply monotonically increases from 0 to o
while the tone increases from a lowest tone to the threshold
value D1. For that reason, the current density becomes equal
to or smaller than a with the tone equal to or smaller than the
threshold value D1. On the other hand, if the current is
allowed to flow into only the small light emitting element SL
with the tone equal to or smaller than the threshold value D1,
and no current is allowed to flow into the large light emitting
element LL, the current density of current flowing in the small
light emitting element SL. is about ((area of small light emit-
ting element SL+area of large light emitting element LL)
/area of small light emitting element SL.) times as compared
with a case in which the current is allowed to flow into the
large light emitting element LL. Therefore, a reduction in the
current density when the tone is equal to or smaller than the
threshold value D1 is suppressed. As a result, a tone D3 where
the current density is equal to or smaller than o is reduced
below D1.

[0049] FIG. 7 is a diagram illustrating a relationship
between the intensity of a blue component of the light output
by the organic EL element, and a relative current density. FIG.
7 illustrates a ratio of the relative current density which is 100
at the maximum tone, and a ratio of the relative light emitting
intensity when the light emitting intensity of the red compo-
nent is 1. In a range TB where the relative current density
exceeds a certain intensity, a change in the relative light
emitting intensity caused by a change in the current density is
small and linear as compared with a range TA in which the
relative current density is smaller than the range TB. There-
fore, the brightness adjustment by correction or the like is
easy. On the other, in the range TA, the relative light emitting
intensity nonlinearly largely changes with the change in the
current density. In this range TA, a change in the light emitting
intensity per se becomes steeper. For that reason, the adjust-
ment of brightness by correction is very difficult. In this
embodiment, the current density can fall within the range TB
in which the adjustment of brightness is easy even at a lower
tone, and therefore, a precise brightness corresponding to the
tone can be output.

[0050] Also, the organic EL display device can express
more precise color hue. FIG. 8 is a diagram illustrating an
example of a relationship between the light emission spec-
trum of the white organic EL element and the relative current
density. As is apparent from FIG. 8, the magnitude of a
reduction in the relative light emitting intensity caused by a
reduction in the relative current density is different depending
on components of blue, green, and red. When the current
density decreases, the light emitting intensity of a specific
color component largely decreases as compared with the light
emitting intensity of the other color components. For that
reason, for example, if the current density becomes smaller,
the light emitting color becomes yellowish. For that reason,
the color hue of the light output by the light emitting element
changes. In this embodiment, because the reduction in the
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current density is suppressed at the low tone, a change in the
color hue can be also suppressed. The colors likely to be
lowered in the relative light emitting intensity caused by the
reduction in the current density are different depending on
manufacturing methods of the organic EL element. The color
components other than blue may change according to the
current density depending on the type of the light emitting
elements.

[0051] A part of the sub-pixels PR, PG, and PB included in
the pixels PX may be realized by a pixel circuit including the
large light emitting element LL and the small light emitting
element SL, and the remaining sub-pixel maybe realized by a
pixel circuit including one light emitting element IL. FIG. 9 is
a diagram illustrating another example of the pixel PX. In the
example of FIG. 8, the sub-pixels PR and PG of red and green
are small in a reduction of the relative light emitting intensity
caused by the reduction in the current density. In order to use
this characteristic, the red sub-pixel PR and the green sub-
pixel PG include only one light emitting areas IR, and IG,
respectively, and are not divided into the large light emitting
area LB and the small light emitting area SB, unlike the blue
sub-pixel PB.

[0052] FIG. 10 is a diagram illustrating an example of the
pixel circuits PCR and PCG forming red and green sub-pixels
PR and PG illustrated in FIG. 9. The number of the light
emitting elements IL provided in the pixel circuits PCR and
PCG is one, and the light emitting element IL is connected to
the drive transistor DR. The pixel circuits PCR and PCG do
not include the area select switch RS and the memory circuit
ME, and also does not require the control line WL.

[0053] FIG. 11 is a diagram illustrating an example of a
relationship between the tone and the current flowing in the
light emitting element IL included in the pixel circuits PCR
and PCG configuring red and green sub-pixels PR and PG
illustrated in FIG. 9. The amount of current that flows in the
light emitting element IL simply monotonically increases as
the tone increases. Therefore, in the red and green sub-pixels
PR and PG, the relative light emitting intensity has a trend to
be reduced, for example, at the tone lower than the threshold
value D1, but the reduced amount is low as compared with the
blue sub-pixel PB. If the video signal is corrected, for
example, an influence of this reduction on the color hue can be
restricted. Therefore, in the example of the pixel PX illus-
trated in FIG. 9, while the more precise color hue expression
can be conducted, the number of wirings such as the control
lines WL and the number of thin film transistors are reduced
as compared with the example of FIG. 2, and the circuit
configuration of the array substrate can be simplified.
[0054] The example in which each of the pixels PX is
expressed by the three sub-pixels PR, PG, and PB has been
described above. Alternatively, one pixel PX may be config-
ured by four sub-pixels PR, PG, PB, and PW. Similarly, in this
case, the brightness can be more precisely expressed with the
use of the large light emitting element LL and the small light
emitting element S, and the more precise color hue can be
expressed.

[0055] FIG. 12 is a diagram illustrating another example of
the pixels PX. Each of the pixels PX includes four sub-pixels
PR, PG, PB, and PW. In an example of FIG. 13, the white
sub-pixel PW includes a white large light emitting area LW,
and a white small light emitting area SW. Also, the red sub-
pixel PR includes a red large light emitting area LR, and ared
small light emitting area SR, the green sub-pixel PG includes
a green large light emitting area LG, and a green small light
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emitting area SG, and the blue sub-pixel PB includes a blue
large light emitting area LB, and a blue small light emitting
area SB. The white sub-pixel PW is expressed by a white pixel
circuit PCW not shown. The configuration of the white pixel
circuit PCW has the same configuration as that of the pixel
circuits PCR, PCG, and PCB, and the white pixel circuit PCW
controls a current flowing in the large light emitting element
LL and the small light emitting element SL on the basis of the
video signal and the control signal supplied from the data line
driver circuit XDV.

[0056] In the white sub-pixel PW, because light that does
not pass through the color filter CF is output, if a change in the
colorhue described in FIG. 8 occurs, a change in the colorhue
gets to a person who watches the organic EL display device as
it is. In an example of FIG. 12, only the small light emitting
element SL emits light in the white pixel circuit PCW when
the brightness is low, thereby capable of directly suppressing
the change in the color hue.

[0057] FIG.13 is a diagram illustrating another example of
the pixels PX. In the example of FIG. 13, the white sub-pixel
PW has the white large light emitting area LW, and the white
small light emitting area SW, and the blue sub-pixel PB has
the blue large light emitting area LB, and the blue small light
emitting area SB. On the other hand, the red sub-pixel PR and
the green sub-pixel PG include only one light emitting areas
IR and IG, respectively. This is because a need to provide the
small light emitting element SL for blue large in change in the
relative light emitting intensity, and white likely to change in
the color hue is high in the example of FIG. 8. With this
configuration, the circuit can be simplified while more pre-
cisely expressing the brightness and the color hue of the pixel
PX including the four sub-pixels PR, PG, PB, and PW.

[0058] FIG. 14 is a diagram illustrating another example of
the pixel PX. In the example of FIG. 14, the blue sub-pixel PB
includes the blue large light emitting area LB, and the blue
small light emitting area SB. On the other hand, the white
sub-pixel PW, the red sub-pixel PR, and the green sub-pixel
PG include only one light emitting areas IW, IR, and IG,
respectively. Then, the data line driver circuit XDV outputs
the video signal that does not allow the white sub-pixel PW to
emit the light toward the pixel circuit PCW at the tone smaller
than the threshold value D1, and instead outputs the video
signal to emit the light from the red, green, and blue sub-
pixels PR, PG, and PB. With this configuration, the current
that flows in the small light emitting element SL or the light
emitting element I included in the red, green, and blue
sub-pixels PR, PG, and PB can be increased, and the expres-
sion of the brightness or the color hue can be controlled more
precisely than the example of FIG. 13. Also, if the tone is
lower than D1, the low power consumption that is an advan-
tage obtained by using the sub-pixel PW is not obtained.
However, because the effects of a reduction in the power
consumption are small at the low tone, the low power con-
sumption can be sufficiently performed as a whole.
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[0059] While there have been described what are at present
considered to be certain embodiments of the invention, it will
be understood that various modifications may be made
thereto, and it is intended that the appended claims cover all
such modifications as fall within the true spirit and scope of
the invention.

What is claimed is:

1. An organic EL display device comprising: a first pixel
circuit for displaying a first color, the first pixel circuit includ-
ing:

a large light emitting element;

a small light emitting element smaller in a light emitting

area than the large light emitting element; and

a current control circuit that controls whether a current is

supplied to the small light emitting element and the large
light emitting element or not respectively, and the
amount of the current to be supplied to the small light
emitting element or the large light emitting element to
which the current is supplied, according to a tone to be
displayed by the first pixel circuit,

wherein the current control circuit included in the first pixel

circuit supplies the current to the small light emitting
element if the tone to be displayed by the first pixel
circuit is equal to or smaller than a threshold value, and
supplies the current to at least the large light emitting
element if the tone to be displayed by the first pixel
circuit is larger than the threshold value.

2. The organic EL display device according to claim 1,

wherein the current control circuit included in the first pixel

circuit supplies the current to the large light emitting
element so that the amount of current supplied to the
large light emitting element simply monotonically
increases according to an increase in a tone if the tone to
be displayed by the first pixel circuit is larger than the
threshold value.

3. The organic EL display device according to claim 1,

wherein the current control circuit includes a drive transis-

tor having a source and a drain, and

wherein the drive transistor regulates the amount of the

current to be supplied to at least one of the small light
emitting element and the large light emitting element to
which the current is supplied, according to the tone to be
displayed by the first pixel circuit.

4. The organic EL display device according to claim 3,

wherein one end of the large light emitting element is

connected to one of the source and the drain of the drive
transistor through a switch.

5. The organic EL display device according to claim 1,
further comprising: a second pixel circuit for displaying a
second color different from the first color, the second pixel
circuit including:

one light emitting element; and

a current regulator circuit for regulating the amount of

current to be supplied to the one light emitting element.
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