US 20120320024A1

12 Patent Application Publication o) Pub. No.: US 2012/0320024 A1

a9y United States

EBISUNO et al.

(43) Pub. Date: Dec. 20, 2012

(54) DISPLAY DEVICE

(75) Inventors: Kouhei EBISUNO, Kyoto (JP);

Toshiyuki KATO, Osaka (JP)

(73) Assignee: PANASONIC CORPORATION,
Osaka (IP)
(21) Appl. No.: 13/493,229

(22) Filed: Jun. 11, 2012

Related U.S. Application Data

(63) Continuation of application No. PCT/JP2011/003432,
filed on Jun. 16, 2011.

Publication Classification
(51) Imt.Cl

G09G 3/30 (2006.01)

GOGF 3/038 (2006.01)
(52) USeCL wooooeereeeeresesesr e 345/212; 345/76
(57) ABSTRACT

A display device according to the present disclosure includes:
a variable-voltage source which outputs a high-side output
potential and a low-side output potential; an organic elec-
troluminescence (EL) display unit in which a plurality of
pixels are arranged; a potential difference detecting circuit
which detects a high-side potential of a first pixel and a
low-side potential of a second pixel; and a signal processing
circuit which regulates at least one of the high-side output
potential and the low-side output potential outputted from the
variable-voltage source such that a potential difference
between the high-side potential of the first pixel and the
low-side potential of the second pixel reaches a predeter-
mined potential difference.
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FIG. 2
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FIG. 5
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FIG. /7
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FIG. 12
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FIG. 13
Video data | Required | Required Required
(Gradation voltage voltage voltage
level) | (Red) (Green) (Blue)
Ol 4 4,2 3.5
1 4.1 4.3 3.5
2 4.1 4.4 3.6
3 4.2 4.5 3.6
176 8.3 9.6 6.7
177 8.5 9.9 6.9
253 10.5 11.4 8.2
254 10.8 11.8 8.3
255 11.2 12.2 8.4
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FIG. 17A
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FIG. 19
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DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This is a continuation application of PCT Patent
Application No. PCT/JP2011/003432 filed on Jun. 16, 2011,
designating the United States of America. The entire disclo-
sure of the above-identified application, including the speci-
fication, drawings and claims is incorporated herein by ref-
erence in its entirety.

TECHNICAL FIELD

[0002] Devices consistent with exemplary embodiments
relate to active-matrix display devices which use current-
driven luminescence elements represented by organic elec-
troluminescence (EL) elements, and more particularly to a
display device having excellent power consumption reducing
effect.

BACKGROUND ART

[0003] Ingeneral, the luminance of an organic electrolumi-
nescence (EL) element is dependent upon the drive current
supplied to the element, and the luminance of the lumines-
cence of the element increases in proportion to the drive
current. Therefore, the power consumption of displays made
up of organic EL elements is determined by the average of
display luminance. Specifically, unlike liquid crystal dis-
plays, the power consumption of organic EL displays varies
significantly depending on the displayed image.

[0004] For example, in an organic EL display, the highest
power consumption is required when displaying an all-white
image, whereas, in the case of a typical natural image, power
consumption which is approximately 20 to 40% that for all-
white is considered to be sufficient.

[0005] However, because power source circuit design and
battery capacity entail designing which assumes the case
where the power consumption of a display becomes highest,
it is necessary to consider power consumption that is 3 to 4
times that for the typical natural image, and thus becoming a
hindrance to the lowering of power consumption and the
miniaturization of devices.

[0006] Consequently, there is conventionally proposed a
technique which suppresses power consumption with practi-
cally no drop in display luminance, by detecting the peak
value of video data and adjusting the cathode voltage of the
organic EL elements based on such detected data so as to
reduce power source voltage (for example, see Patent Litera-
ture 1).

CITATION LIST
Patent Literature

[0007] [Patent Literature 1] Japanese Unexamined Patent
Application Publication No. 2006-065148

SUMMARY OF INVENTION
Technical Problem

[0008] Now, since an organic EL, element is a current-
driven element, current flows through a power source wire
and a voltage drop which is proportionate to the wire resis-
tance occurs. As such, the power supply voltage to be sup-
plied to the display is set by adding a voltage drop margin for

Dec. 20,2012

compensating for a voltage drop. In the same manner as the
previously described power source circuit design and battery
capacity, since the power drop margin for compensating for a
voltage drop is set assuming the case where the power con-
sumption of the display becomes highest, unnecessary power
is consumed for typical natural images.

[0009] In asmall-sized display intended for mobile device
use, panel current is small and thus, compared to the voltage
to be consumed by pixels, the power drop margin for com-
pensating for a voltage drop is negligibly small. However,
when current increases with the enlargement of panels, the
voltage drop occurring in the power source wire no longer
becomes negligible.

[0010] However, in the conventional technique in the
above-mentioned Patent Literature 1, although power con-
sumption in each of the pixels can be reduced, the power drop
margin for compensating for a voltage drop cannot be
reduced, and thus the power consumption reducing effect for
household large-sized display devices of 30-inches and above
is insufficient.

[0011] One or more exemplary embodiments are conceived
in view of the aforementioned problem and provide a display
device having excellent power consumption reducing effect.

Solution to Problem

[0012] Inone general aspect, the techniques disclosed here
feature a display device which includes: a power supplying
unit configured to output a high-side output potential and a
low-side output potential; a display unit in which a plurality
of pixels are arranged and which receives power supply from
the power supplying unit; a voltage detecting unit configured
to detect a high-side applied potential applied to a first pixel in
the display unit and a low-side applied potential applied to a
second pixel in the display unit, the second pixel being dif-
ferent from the first pixel; and a voltage regulating unit con-
figured to regulate at least one of the high-side output poten-
tial and the low-side output potential outputted from the
power supplying unit such that a potential difference between
the high-side applied potential and the low-side applied
potential reaches a predetermined potential difference.

Advantageous Effects of Invention

[0013] Oneor more exemplary embodiments of the present
disclosure enable the implementation of a display device
having excellent power consumption reducing effect.

BRIEF DESCRIPTION OF DRAWINGS

[0014] These and other aspects will become apparent from
the following description thereof taken in conjunction with
the accompanying drawings that illustrate a specific embodi-
ment of the present disclosure. In the Drawings:

[0015] FIG. 1is a block diagram showing an outline con-
figuration of a display device according to Embodiment 1 of
the present disclosure;

[0016] FIG. 2 is a perspective view schematically showing
a configuration of an organic EL. display unit according to
Embodiment 1;

[0017] FIG. 3A is a diagram of the circuit configuration of
a pixel connected to a high-side potential monitor wire;
[0018] FIG. 3B is a diagram of the circuit configuration of
a pixel connected to a low-side potential monitor wire;
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[0019] FIG. 4 is a block diagram showing an example of a
specific configuration of a variable-voltage source according
to Embodiment 1;

[0020] FIG. 5 is a flowchart showing the operation of the
display device according to Embodiment 1 of the present
disclosure;

[0021] FIG. 6 is a chart showing an example of a required
voltage conversion table according to Embodiment 1;
[0022] FIG. 7 is a chart showing an example of a voltage
margin conversion table;

[0023] FIG. 8is a timing chart showing the operation of the
display device from an Nth frame to an N+2th frame;

[0024] FIG. 9 is diagram schematically showing images
displayed on the organic EL display unit;

[0025] FIG. 10 is a block diagram showing an outline con-
figuration of a display device according to Embodiment 2 of
the present disclosure;

[0026] FIG.11 is ablock diagram showing an example of a
specific configuration of a variable-voltage source according
to Embodiment 2;

[0027] FIG. 12 is a flowchart showing the operation of the
display device according to Embodiment 2 of the present
disclosure;

[0028] FIG. 13 is a chart showing an example of a required
voltage conversion table according to Embodiment 2;
[0029] FIG. 14 is a block diagram showing an outline con-
figuration of a display device according to Embodiment 3 of
the present disclosure;

[0030] FIG. 11 is ablock diagram showing an example of a
specific configuration of a variable-voltage source according
to Embodiment 3;

[0031] FIG. 16 is a timing chart showing the operation of
the display device from an Nth frame to an N+2th frame;
[0032] FIG.17A is an outline diagram of a configuration of
a display panel included in a display device according to the
present disclosure;

[0033] FIG. 17B is perspective diagram schematically
showing the vicinity of the periphery of the display panel
included in the display device according to the present dis-
closure;

[0034] FIG. 18 is a block diagram showing an outline con-
figuration of a display device according to Embodiment 4 of
the present disclosure;

[0035] FIG.19 is adiagram showing potential distributions
and a detection point arrangement for the display device
according to Embodiment 4 of the present disclosure;
[0036] FIG. 20 is a graph showing pixel luminance of a
normal pixel and pixel luminance of a pixel having the moni-
tor wire, which correspond to the gradation levels of video
data;

[0037] FIG. 21 is a diagram schematically showing an
image in which line defects occur;

[0038] FIG. 22 is a graph showing together current-voltage
characteristics of a driving transistor and current-voltage
characteristics of an organic EL element; and

[0039] FIG. 23 is an external view of a thin flat-screen TV
incorporating the display device according to the present
disclosure.

DESCRIPTION OF EMBODIMENT(S)

[0040] The display device according to an exemplary
embodiment disclosed here includes: a power supplying umit
configured to output a high-side output potential and a low-
side output potential; a display unit in which a plurality of

Dec. 20,2012

pixels are arranged and which receives power supply from the
power supplying unit; a voltage detecting unit configured to
detect a high-side applied potential applied to a first pixel in
the display unit and a low-side applied potential applied to a
second pixel in the display unit, the second pixel being dif-
ferent from the first pixel; and a voltage regulating unit con-
figured to regulate at least one of the high-side output poten-
tial and the low-side output potential outputted from the
power supplying unit such that a potential difference between
the high-side applied potential and the low-side applied
potential reaches a predetermined potential difference.
[0041] Accordingly, by regulating at least one of the high-
side output potential of the power supplying unit and the
low-side output potential of the power supplying unit in
accordance with the amount of voltage drop occurring from
the power supplying unit to at least one pixel, power con-
sumption can be reduced. Furthermore, when the voltage
drop distribution of the high-side potential power source line
and the voltage drop (rise) distribution of the low-side poten-
tial power source line are different, the output potential of the
power supplying unit can be regulated based on potential
information from different pixels, and thus power consump-
tion can be reduced more effectively.

[0042] Furthermore, for example, at least one of (i) the
number of pixels for which the voltage detecting unit detects
the high-side applied potential and (ii) the number of pixels
for which the voltage detecting unit detects the low-side
applied potential may be plural.

[0043] Furthermore, for example, the voltage regulating
unit may be configured to: select at least one applied potential
from among: a lowest applied potential among high-side
applied potentials detected by the voltage detecting unit; and
ahighest applied potential among low-side applied potentials
detected by the voltage detecting unit; and regulate the power
supplying unit based on the selected at least one applied
potential.

[0044] Accordingly, when one of the high-side potential
and the low-side potential that are detected is plural in num-
ber, it is possible to select the lowest or highest potential
among the plural detected potentials. Therefore, the output
potential from the power supplying unit can be more accu-
rately regulated. Therefore, power consumption can be effec-
tively reduced even when the size of the display unit is
increased.

[0045] Furthermore, for example, a display device accord-
ing to an exemplary embodiment may further include at least
one of: a high-side potential detecting line having one end
connected to the first pixel and the other end connected to the
voltage detecting unit, for transmitting the high-side applied
potential to the voltage detecting unit; and a low-side poten-
tial detecting line having one end connected to the second
pixel and the other end connected to the voltage detecting
unit, for transmitting the low-side applied potential to the
voltage detecting unit.

[0046] Accordingly, the voltage detecting unit can measure
at least one of the high-side potential applied to the first pixel
and the low-side potential applied to the second pixel.
[0047] Furthermore, for example, the voltage detecting unit
may be further configured to detect at least one of the high-
side output potential and the low-side output potential which
are outputted by the power supplying unit, and the voltage
regulating unit may be configured to receive inputs of a power
source potential difference which is a potential difference
between the high-side output potential and the low-side out-
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putpotential and a pixel potential difference which is a poten-
tial difference between the high-side applied potential and the
low-side applied potential, and regulate at least one of the
high-side output potential and the low-side output potential in
accordance with a potential difference between the power
source potential difference and the pixel potential difference,
the high-side output potential and the low-side output poten-
tial being outputted by the power supplying unit, the high-
side applied potential being applied to the first pixel, and the
low-side applied potential being applied to the second pixel.
[0048] Accordingly, since the voltage detecting unit can
actually measure the voltage drop amount from the power
supplying unit up to a predetermined pixel, at least one of the
high-side output potential of the power supplying unit and the
low-side output potential of the power supplying unit can be
set to an optimal potential that is in accordance with the
voltage drop amount measured by the voltage detecting unit.
[0049] Furthermore, for example, the voltage regulating
unit may be configured to regulate the power supplying unit
so that (i) the potential difference between the power source
potential difference and the pixel potential difference and (ii)
the power source potential difference are in an increasing
function relationship.

[0050] Furthermore, for example, the voltage detecting unit
may be further configured to detect at least one of (i) a poten-
tial in a high-side potential current path connecting the power
supplying unit and a high potential side of the pixels and (ii)
a potential in a low-side potential current path connecting the
power supplying unit and the low potential side of the pixels;
and the voltage regulating unit may be configured to regulate
at least one of the high-side output potential and the low-side
output potential that are outputted from the power supplying
unit, in accordance with a first potential difference which is at
least one of (i) a potential difference between the potential in
the high-side potential current path and the high-side applied
potential applied to the first pixel and (ii) a potential differ-
ence between the potential in the low-side potential current
path and the low-side applied potential applied to the second
pixel.

[0051] Accordingly, the output voltage from the power sup-
plying unit can be regulated in accordance with the voltage
drop amount within the display region only, by detecting the
potential difference between the voltage applied to the pixels
and the voltage in the wiring path outside the display region.
[0052] Furthermore, for example, the voltage regulating
unit may be configured to regulate the power supplying unit
so that the power source potential difference and the first
potential difference are in an increasing function relationship.
[0053] Furthermore, for example, each of the pixels may
include: a driving element having a source electrode and a
drain electrode; and a luminescence element having a first
electrode and a second electrode, the first electrode being
connected to one of the source electrode and the drain elec-
trode of the driving element, the high-side applied potential
may be applied to one of the second electrode and the other of
the source electrode and the drain electrode, and the low-side
applied potential may be applied to the other of the second
electrode and the other of the source electrode and the drain
electrode.

[0054] Furthermore, for example, the pixels may be
arranged in rows and columns; the display device may further
include a first power source line and a second power source
line, the first power source line connecting the others of the
source electrode and the drain electrode of the respective
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driving elements of adjacent pixels in at least one of the row
direction and the column direction, and the second power
source line connecting the second electrodes of the respective
luminescence elements of adjacent pixels in the row direction
and the column direction; and the pixels may receive the
power supply from the power supplying unit via the first
power source line and the second power source line.

[0055] Furthermore, for example, the second electrode and
the second power source line may be part of a common
electrode that is common to the pixels, and may be electri-
cally connected to the power supplying unit so that a potential
is applied to the common electrode from a periphery of the
common electrode.

[0056] Accordingly, although the voltage drop amount
becomes larger towards the vicinity of the center of the dis-
play unit, the high-side output potential of the power supply-
ing unit and the low-side output potential of the power sup-
plying unit can be appropriately regulated particularly when
the size of the display unit is increased, and thus power
consumption can be further reduced.

[0057] Furthermore, for example, the second electrode may
comprise a transparent conductive matetial including a metal
oxide.

[0058] Furthermore, for example, the luminescence ele-
ment may be an organic electroluminescence (EL) element.
[0059] Accordingly, since heat generation can be sup-
pressed through the reduction of power consumption, the
deterioration of the organic EL element can be suppressed.
[0060] Hereinafter, exemplary embodiments of the present
disclosure shall be described based on the Drawings. Itis to be
noted that, in all the figures, the same reference numerals are
given to the same or corresponding elements and redundant
description thereof shall be omitted.

Embodiment 1

[0061] A display device according to this embodiment
includes: a variable-voltage source which outputs a high-side
output potential and a low-side output potential; an organic
electroluminescence (EL) display unit in which a plurality of
pixels are arranged and which receives power supply from the
variable-voltage source; a voltage detecting unit which
detects a high-side applied potential applied to a first pixel in
the organic EL display unit and a low-side applied potential
applied to a second pixel in the display unit that is different
from the first pixel; and a signal processing circuit which
regulates at least one of the high-side output potential and the
low-side output potential outputted from the variable-voltage
source such that a potential difference between the high-side
applied potential of the first pixel and the low-side applied
potential of the second pixel reaches a predetermined poten-
tial difference.

[0062] Accordingly, the display device according to this
embodiment realizes excellent power consumption reducing
effect.

[0063] Hereinafter, Embodiment 1 ofthe present disclosure
shall be specifically described with reference to the Draw-
ings.

[0064] FIG. 1is a block diagram showing an outline con-
figuration of the display device according to Embodiment 1 of
the present disclosure.

[0065] A display device 50 shown in the figure includes an
organic electroluminescence (EL) display unit 110, a data
line driving circuit 120, a write scan driving circuit 130, a
control circuit 140, a signal processing circuit 165, a potential
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difference detecting circuit 170, a voltage margin setting unit
175, a variable-voltage source 180, and monitor wires 190
and 190B.

[0066] FIG. 2 is a perspective view schematically showing
a configuration of the organic EL display unit 110 according
to Embodiment 1. It is to be noted that the lower portion of the
figure is the display screen side.

[0067] As shown in the figure, the organic EL display unit
110 includes pixels 111, a first power source wire 112, and a
second power source wire 113.

[0068] Each pixel 111 is connected to the first power source
wire 112 and the second power source wire 113, and produces
luminescence at a luminance that is in accordance with a pixel
current that flows to the pixel 111. At least one predetermined
pixel out of the pixels 111 is connected to the monitor wire
190A at a high-side potential detecting point M. Further-
more, at least one predetermined pixel out of the pixels 111 is
connected to the monitor wire 190B at a low-side potential
detecting point M. Hereinafter, the pixel 111 that is directly
connected to the monitor wire 190A shall be denoted as the
monitor pixel 111M 4, and the pixel 111 that is directly con-
nected to the monitor wire 1908 shall be denoted as the
monitor pixel 111Mj,.

[0069] The first power source wire 112 is arranged in a
net-like manner to correspond to pixels 111 that are arranged
in a matrix (in rows and columns), and is electrically con-
nected to the variable-voltage source 180 disposed at the
periphery of the organic EL display unit 110. Through the
outputting of a high-side power source potential from the
variable-voltage source 180, a potential corresponding to the
high-side power source potential outputted from the variable-
voltage source 180 is applied to the first power source wire
112. On the other hand, the second power source wire 113 is
formed in the form of a continuous film on the organic EL
display unit 110, and is electrically connected to the variable-
voltage source 180. Through the outputting of a low-side
power source potential from the variable-voltage source 180,
apotential corresponding to the low-side power source poten-
tial outputted from the variable-voltage source 180 is applied
to the second power source wire 113. In FIG. 2, the first power
source wire 112 and the second power source wire 113 are
schematically illustrated in mesh-form in order to show the
resistance components of the first power source wire 112 and
the second power source wire 113. It is to be noted that the
second power source wire 113 may be grounded to, for
example, acommon grounding potential of the display device
50, at the periphery of the organic EL display unit 110.
[0070] A horizontal first power source wire resistance R1%
and a vertical first power source wire resistance R1v are
present in the first power source wire 112. A horizontal sec-
ond power source wire resistance R2/ and a vertical second
power source wire resistance R2v are present in the second
power source wire 113. It is to be noted that, although not
illustrated, each of the pixels 111 is connected to the write
scan driving circuit 130 and the data line driving circuit 120,
and is also connected to a scanning line for controlling the
timing at which the pixel produces luminescence and stops
producing luminescence, and to a data line for supplying
signal voltage corresponding to the luminescence luminance
of the pixel 111.

[0071] The optimal position of the monitor pixels 111M,,
and 111Mj; is determined depending on the wiring method of
the first power source wire 112 and the second power source
wire 113, the respective values of the first power source wire
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resistances R1% and R1v, and the respective values of the
second power source wire resistances R2/. and R2v. In this
embodiment, the high-side potential detecting point M, and
the low-side potential detecting point My are disposed in
mutually different pixels. This allows optimization of the
detection points and eliminates the need for disposing a
detection point at an unnecessary location, and thus enabling
the total number of detection points to be reduced. For
example, the pixel 111M_, is disposed in a luminescence
producing region in which there is a tendency for a large
high-side potential voltage drop, and the pixel 111My is dis-
posed in a luminescence producing region in which there is a
tendency for a large low-side potential voltage drop (rise).

[0072] FIG. 3A is a diagram of the circuit configuration of
the pixel 111M,, connected to the high-side potential monitor
wire 190A, and FIG. 3B is a diagram of the circuit configu-
ration of the pixel 111M, connected to the low-side potential
monitor wire 190A. Each of the pixels arranged in a matrix
includes a driving element and a luminescence element. The
driving element includes a source electrode and a drain elec-
trode. The luminescence element includes a first electrode
and a second electrode. The first electrode is connected to one
of the source electrode and the drain electrode of the driving
element. The high-side potential is applied to one of (i) the
other of the source electrode and the drain electrode and (ii)
the second electrode, and the low-side potential is applied to
the other of (i) the other of the source electrode and the drain
electrode and (ii) the second electrode. Specifically, each of
the pixels 111 includes an organic EL element 121, a data line
122, a scanning line 123, a switch transistor 124, a driving
transistor 125, and a holding capacitor 126. Furthermore, in
the monitor pixel 111M_,, the monitor wire 190A is addition-
ally connected to the other of the source electrode and the
drain electrode of the drive element. In monitor pixel 111Mj,
the monitor wire 190B is additionally connected to the second
electrode of the luminescence element. At least one each of
the pixels 111M, and 111M;; are disposed in the organic EL
display unit 110.

[0073] The organic EL element 121 is a luminescence ele-
ment having an anode electrode, which is a first electrode,
connected to the drain electrode of the driving transistor 125
and a cathode electrode, which is a second electrode, con-
nected to the second power source wire 113, and produces
luminescence with a luminance that is in accordance with the
pixel current i, flowing between the anode electrode and the
cathode electrode. The cathode electrode of the organic EL
element 121 forms part of a common electrode provided in
common to the plural pixels 111, and potential is applied to
the common electrode from the periphery of the common
electrode. Specifically, the common electrode functions as
the second power source wire 113 in the organic EL display
unit 110. Furthermore, the cathode electrode is formed from
a transparent conductive material made of a metallic oxide.

[0074] The data line 122 is connected to the data line driv-
ing circuit 120 and one of the source electrode and the drain
electrode of the switch transistor 124, and signal voltage
corresponding to video data is applied to the data line 122 by
the data line driving circuit 120.

[0075] The scanning line 123 is connected to the write scan
driving circuit 130 and the gate electrode of the switch tran-
sistor 124, and switches between conduction and non-con-
duction of the switch transistor 124 according to the voltage
applied by the write scan driving circuit 130.
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[0076] The switch transistor 124 has one of a source elec-
trode and a drain electrode connected to the data line 122, the
other of the source electrode and the drain electrode con-
nected to the gate electrode of the driving transistor 125 and
one end of the holding capacitor 126, and is, for example, a
P-type thin-film transistor (TFT).

[0077] The driving transistor 125 is a driving element hav-
ing a source electrode connected to first power source wire
112, a drain electrode connected to the anode electrode of the
organic EL element 121, and a gate electrode connected to the
one end of the holding capacitor 126 and the other of the
source electrode and the drain electrode of the switch transis-
tor 124, and is, for example, a P-type TFT. With this, driving
transistor 125 supplies the organic EL element 121 with cur-
rent that is in accordance with the voltage held in the holding
capacitor 126. Furthermore, in the monitor pixel 111M ,, the
source electrode of the driving transistor 125 is connected to
the monitor wire 190A. On the other hand, in the monitor
pixel 111M, the cathode electrode of the organic EL element
121 is the cathode electrode of the pixel 111M and is con-
nected to the monitor wire 190B.

[0078] Theholding capacitor 126 has one end connected to
the other of the source electrode and the drain electrode of the
switch transistor 124, and the other end connected to the first
power source wire 112, and holds the potential difference
between the potential of the first power source wire 112 and
the potential of the gate electrode of the driving transistor 125
when the switch transistor 124 becomes non-conductive.
Specifically, the holding capacitor 126 holds a voltage corre-
sponding to the signal voltage.

[0079] The functions of the respective constituent elements
shown in FIG. 1 shall be described below with reference to
FIG. 2, FIG. 3A, and FIG. 3B.

[0080] Thedata line driving circuit 120 outputs signal volt-
age corresponding to video data, to the pixels 111 via the data
lines 122.

[0081] The write scan driving circuit 130 sequentially
scans the pixels 111 by outputting a scanning signal to scan-
ning lines 123. Specifically, the switch transistors 124 are
switched between conduction and non-conduction on a per
row basis. With this, the signal voltages outputted to the data
lines 122 are applied to the pixels 111 in the row selected by
the write scan driving circuit 130. Therefore, the pixels 111
produce luminescence with a luminance that is in accordance
with the video data.

[0082] The control circuit 140 instructs the drive timing to
each of the data line driving circuit 120 and the write scan
driving circuit 130.

[0083] Thesignal processing circuit 165 outputs, to the data
line driving circuit 120, a signal voltage corresponding to
inputted video data.

[0084] The potential difference detecting circuit 170,
which in this embodiment is the voltage detecting unit, mea-
sures the high-side potential applied to the monitor pixel
111M,, and the low-side potential applied to the monitor pixel
111Mj. Specifically, the potential difference detecting circuit
170 measures, via the monitor wire 190A, the high-side
potential applied to the monitor pixel 111M ,, and measures,
via the monitor wire 190B, the low-side potential applied to
the monitor pixel 111M. Subsequently, the potential differ-
ence detecting circuit 170 calculates the inter-pixel potential
difference which is the potential difference between the high-
side potential of the monitor pixel 111M, and the low-side
potential of the monitor pixel 111Mj, that were measured. In
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addition, the potential difference detecting circuit 170 mea-
sures the output voltage of the variable-voltage source 180,
and measures the potential difference AV between such out-
put voltage and the calculated inter-pixel potential difference.
Subsequently, the potential difference detecting circuit 170
outputs the measured potential difference AV to the voltage
margin setting unit 175.

[0085] The voltage margin setting unit 175, which in this
embodiment is the voltage regulating unit, regulates, based on
a voltage (VEL+VTFT) at a peak gradation level and the
potential difference AV detected by the potential difference
detecting circuit 170, the variable-voltage source 180 so that
the inter-pixel potential difference, which is the potential
difference between the high-side potential of the monitor
pixel 111M, and the low-side potential of the monitor pixel
111Mj, is set to a predetermined potential difference. Spe-
cifically, the voltage margin setting unit 175 calculates a
voltage drop margin Vdrop based on the potential difference
detected by the potential difference detecting circuit 170.
Subsequently, the voltage margin setting unit 175 sums up the
voltage (VEL+VTFT) at the peak gradation level and the
voltage drop margin Vdrop, and outputs the summation result
VEL+VTFT+Vdrop, as the potential of a first reference volt-
age Vrefl A, to the variable-voltage source 180.

[0086] The variable-voltage source 180, which in this
embodiment is the power supplying unit, outputs at least one
of the high-side potential and the low-side potential to the
organic EL display unit 110. The variable-voltage source 180
outputs an output voltage Vout for setting the inter-pixel
potential difference detected from the monitor pixels 111M,,
and 111M;,; to the predetermined potential (VEL+VTFT),
according to the first reference voltage Vrefl A outputted by
the voltage margin setting unit 175.

[0087] The monitor wire 190A is a high-side potential
detecting wire which has one end connected to the monitor
pixel 111M, and the other end connected to the potential
difference detecting circuit 170, and transmits the high-side
potential applied to the monitor pixel 111M,, to the potential
difference detecting circuit 170.

[0088] The monitor wire 190B is a low-side potential
detecting wire which has one end connected to the monitor
pixel 111M;; and the other end connected to the potential
difference detecting circuit 170, and transmits the low-side
potential applied to the monitor pixel 111Mj, to the potential
difference detecting circuit 170.

[0089] Next, a detailed configuration of the variable-volt-
age source 180 shall be briefly described.

[0090] FIG. 4 is a block diagram showing an example of a
specific configuration of a variable-voltage source according
to Embodiment 1. It is to be noted that the organic EL display
unit 110 and the voltage margin setting unit 175 which are
connected to the variable-voltage source are also shown inthe
figure.

[0091] The variable-voltage source 180 shown in the figure
includes a comparison circuit 181, a pulse width modulation
(PWM) circuit 182, a drive circuit 183, a switching element
SW, a diode D, an inductor L, a capacitor C, and an output
terminal 184, and converts an input voltage Vin into an output
voltage Vout which is in accordance with the first reference
voltage Vrefl A, and outputs the output voltage Vout from the
output terminal 184. It is to be noted that, although not illus-
trated, an AC-DC converter is provided in a stage ahead of an
input terminal to which the input voltage Vin is inputted, and
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it is assumed that conversion, for example, from 100V AC to
20V DC is already carried out.

[0092] The comparison circuit 181 includes an output
detecting unit 185 and an error amplifier 186, and outputs a
voltage that is in accordance with the difference between the
output voltage Vout and the first reference voltage VreflA, to
the PWM circuit 182.

[0093] The output detecting unit 185, which includes two
resistors R1and R2 provided between the output terminal 184
and a grounding potential, voltage-divides the output voltage
Vout in accordance with the resistance ratio between the
resistors R1 and R2, and outputs the voltage-divided output
voltage Vout to the error amplifier 186.

[0094] The error amplifier 186 compares the Vout that has
been voltage-divided by the output detection unit 185 and the
first reference voltage Vref1A outputted by the voltage mar-
gin setting unit 175, and outputs, to the PWM circuit 182, a
voltage that is in accordance with the comparison result.
Specifically, the error amplifier 186 includes an operational
amplifier 187 and resistors R3 and R4. The operational ampli-
fier 187 has an inverting input terminal connected to the
output detecting unit 185 via the resistor R3, a non-inverting
input terminal connected to the voltage margin setting unit
175, and an output terminal connected to the PWM circuit
182. Furthermore, the output terminal of the operational
amplifier 187 is connected to the inverting input terminal via
the resistor R4. With this, the error amplifier 186 outputs, to
the PWM circuit 182, a voltage that is in accordance with the
potential difference between the voltage inputted from the
output detecting unit 185 and the first reference voltage
VreflA inputted from the voltage margin setting unit 175.
Stated differently, the error amplifier 186 outputs, to the
PWM circuit 182, a voltage that is in accordance with the
potential difference between the output voltage Vout and the
first reference voltage VreflA.

[0095] The PWM circuit 182 outputs, to the drive circuit
183, pulse waveforms having different duties depending on
the voltage outputted by the comparison circuit 181. Specifi-
cally, the PWM circuit 182 outputs a pulse waveform having
along ON duty when the voltage outputted by the comparison
circuit 181 is large, and outputs a pulse waveform having a
short ON duty when the outputted voltage is small. Stated
differently, the PWM circuit 182 outputs a pulse waveform
having along ON duty when the potential difference between
the output voltage Vout and the first reference voltage Vrefl1A
is big, and outputs a pulse waveform having a short ON duty
when the potential difference between the output voltage Vout
and the first reference voltage Vref1A is small. Itis to be noted
that the ON period of a pulse waveform is a period in which
the pulse waveform is active.

[0096] The drive circuit 183 turns ON the switching ele-
ment SW during the period in which the pulse waveform
outputted by the PWM circuit 182 is active, and turns OFF the
switching element SW during the period in which the pulse
waveform outputted by the PWM circuit 182 is inactive.

[0097] The switching element SW is switched between
conduction and non-conduction by the drive circuit 183. The
input voltage Vin is outputted, as the output voltage Vout, to
the output terminal 184 via the inductor [ and the capacitor C
only while the switching element is the state of conduction.
Accordingly, from 0V, the output voltage Vout gradually
approaches 20 V (Vin). At this time the inductor L and the
capacitor C are charged. Since voltage is applied (charged) to

Dec. 20,2012

both ends of the inductor L, the output voltage Vout becomes
a potential which is lower than the input voltage Vin by such
voltage.

[0098] As the output voltage Vout approaches the first ref-
erence voltage VreflA, the voltage inputted to the PWM
circuit 182 becomes smaller, and the ON duty of the pulse
signal outputted by the PWM circuit 182 becomes shorter.
[0099] Then, the time in which the switching element SW is
ON also becomes shorter, and the output voltage Vout gently
converges with the first reference voltage VreflA.

[0100] The potential of the output voltage Vout, while hav-
ing slight voltage fluctuations, eventually settles to a potential
in the vicinity of Vout=Vrefl.

[0101] Inthis manner, the variable-voltage source 180 gen-
erates the output voltage Vout which becomes the first refer-
ence voltage VreflA outputted by the voltage margin setting
unit 175, and supplies the output voltage Vout to the organic
EL display unit 110.

[0102] Next, the operation of the aforementioned display
device 50 shall be described using FIG. 5 to FIG. 7.

[0103] FIG. 5 is a flowchart showing the operation of the
display device 50 according to the present disclosure.
[0104] First, the voltage margin setting unit 175 reads, from
amemory, the preset voltage (VEL+VTFT) corresponding to
the peak gradation level (step S10). Specifically, the voltage
margin setting unit 175 determines the VIFT+VEL corre-
sponding to the gradation levels for each color, using a
required voltage conversion table indicating the required volt-
age VIFT+VEL corresponding to the peak gradation level for
each color.

[0105] FIG. 6 is a chart showing an example of a required
voltage conversion table which is referenced by the voltage
margin setting unit 175. As shown in the figure, required
voltages VIFT+VEL respectively corresponding to the peak
gradation level (gradation level 255) are stored in the required
voltage conversion table. For example, the required voltage at
the peak gradation level of R is 11.2'V, the required voltage at
the peak gradation level of G is 12.2 V, and the required
voltage at the peak gradation level of B is 8.4 V. Among the
required voltages at the peak gradation levels of the respective
colors, the largest voltage is the 12.2 V of G. Therefore, the
voltage margin setting unit 175 determines VIFT+VEL to be
122V.

[0106] Meanwhile, the potential difference detecting cir-
cuit 170 detects the respective potentials at the detecting
points M, and M, via the monitor wires 190A and 190B, and
calculates the inter-pixel potential difference which is the
difference between the potentials at the detecting points M,
and My, (step S14)

[0107] Next, the potential difference detecting circuit 170
detects the potential difference AV between the output volt-
age of the output terminal 184 of the variable-voltage source
180 and the inter-pixel potential difference (step S15). Sub-
sequently, the potential difference detecting circuit 170 out-
puts the detected potential difference AV to the voltage mar-
gin setting unit 175. [t is to be noted that the steps S10 to S15
up to this point correspond to the potential measuring process
according to the present disclosure.

[0108] Next, thevoltage margin setting unit 175 determines
a voltage drop margin Vdrop corresponding to the potential
difference AV detected by the potential difference detecting
circuit 170, based on a potential difference signal outputted
by the potential difference detecting circuit 170 (step S16).
Specifically, the voltage margin setting unit 175 has a voltage
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margin conversion table indicating the voltage drop margin
Vdrop corresponding to the potential difference AV, and
determines the voltage drop margin Vdrop with reference to
the conversion table.

[0109] FIG. 7 is a chart showing an example of the voltage
margin conversion table that is referenced by the voltage
margin setting unit 175.

[0110] As shown in the figure, voltage drop margins Vdrop
respectively corresponding to the potential differences AV
are stored in the voltage margin conversion table. For
example, when the potential difference AV is 3.4 V, the volt-
age drop margin Vdrop is 3.4 V. Therefore, the voltage margin
setting unit 175 determines the voltage drop margin Vdrop to
be3.4V.

[0111] Now, as shown in the voltage margin conversion
table, the potential difference AV and the voltage drop margin
Vdrop have an increasing function relationship. Furthermore,
the output voltage Vout of the variable-voltage source 180
rises with a bigger voltage drop margin Vdrop. In other
words, the potential difference AV and the output voltage
Vout have an increasing function relationship.

[0112] Next, the voltage margin setting unit 175 determines
the output voltage Vout that the variable-voltage source 180 is
to be made to output in the next frame period (step S17).
Specifically, the output voltage Vout that the variable-voltage
source 180 is to be made to output in the next frame period is
assumed to be VIFT+VEL+Vdrop which is the sum value of
(1) VTFT+VEL determined in the determination (step S13) of
the voltage required by the organic EL element 121 and the
driving transistor 125 and (ii) the voltage drop margin Vdrop
determined in the determination (step S15) of the voltage
margin corresponding to the potential difference AV.

[0113] Lastly, the voltage margin setting unit 175 regulates
the variable-voltage source 180 by setting the first reference
voltage Vref1A as VTFT+VEL+Vdrop at the beginning of the
next frame period (step S18). With this, in the next frame
period, the variable-voltage source 180 supplies
Vout=VTFT+VEL+Vdrop to the organic EL display unit 110.
It is to be noted that step S16 to step S18 correspond to the
voltage regulating process according to the present disclo-
sure.

[0114] In this manner, the display device 50 according to
this embodiment includes: the variable-voltage source 180
which outputs at least one of the high-side potential and the
low-side potential; the potential difference detecting circuit
170 which detects the inter-pixel potential difference from the
potentials applied to the two different monitor pixels 111M
and 111Mj and measures the output voltage Vout of the vari-
able-voltage source 180; and the voltage margin setting unit
175 which regulates the variable-voltage source 180 so that
the inter-pixel potential difference is set to the predetermined
potential (VTFT+VEL). Furthermore, the potential differ-
ence detecting circuit 170, in addition, detects the potential
difference between the measured high-side potential output
voltage Vout and the inter-pixel potential difference, and the
voltage margin setting unit 175 regulates the variable-voltage
source 180 in accordance with the potential difference
detected by the potential difference detecting circuit 170.
[0115] With this, the display device 50 can reduce excess
voltage and reduce power consumption by detecting (i) the
voltage drop caused by the horizontal first power source wire
resistance R1% and the vertical first power source wire resis-
tance R1vand (ii) the voltage rise due to the horizontal second
power source wire resistance R2% and the vertical second
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power source wire resistance R2v, and giving feedback to the
variable-voltage source 180 regarding the degree of such
voltage drop and voltage rise.

[0116] In addition, compared to when the high-side poten-
tial and the low-side potential applied to the pixels are
detected from the same monitor pixel, the display device 50
according to this embodiment is able to reduce power con-
sumption more effectively when the wire resistance distribu-
tion of the high-side potential power source wire and the wire
resistance distribution of the low-side potential power source
wire are different.

[0117] Furthermore, since heat generation by the organic
EL element 121 is suppressed through the reduction of power
consumption, the deterioration of the organic EL element 121
can be prevented.

[0118] Next, the display pattern transition in the case where
the video data inputted up to the Nth frame changes from the
N+1th frame onward, in the display device 50 described
above, shall be described using FIG. 8 and FIG. 9.

[0119] Initially, the video data that is assumed to have been
inputted in the Nth frame and the N+1th frame shall be
described.

[0120] First, it is assumed that, up to the Nth frame, the
video data corresponding to the central part of the organic EL
display unit 110 is a peak gradation level (R:G:B=255:255:
255) in which the central part of the organic EL display unit
110 is seen as being white. On the other hand, it is assumed
that the video data corresponding to a part of the organic EL
display unit 110 other than the central part is a gray gradation
level (R:G:B=50:50:50) in which the part of the organic EL
display unit 110 other than the central part is seen as being
gray.

[0121] Furthermore, from the N+1th frame onward, it is
assumed that the video data corresponding to the central part
of the organic EL display unit 110 is the peak gradation level
(R:G:B=255:255:255) as in the Nth frame. On the other hand,
it is assumed that the video data corresponding to the part of
the organic EL display unit 110 other than the central part is
a gray gradation level (R:G:B=150:150:150) that can be seen
as a brighter gray than in the Nth frame.

[0122] Next, the operation of the display device 50 in the
case where video data as described above is inputted in the
Nth frame and the N+1th frame shall be described.

[0123] FIG. 8isa timing chart showing the operation of the
display device 50 from the Nth frame to the N+2th frame.
[0124] The potential difference AV detected by the poten-
tial difference detecting circuit 170, the output voltage Vout
from the variable-voltage source 180, and the pixel luminance
of the monitor pixels 111M, and 111Mj are shown in the
figure. Furthermore, a blanking period is provided at the end
of each frame period.

[0125] FIG. 9 is diagram schematically showing images
displayed on the organic EL display unit.

[0126] In a t=T10, the signal processing circuit 165
receives input of the video data of the Nth frame. The voltage
margin setting unit 175 uses the required voltage conversion
table and sets the 12.2 V required voltage at the peak grada-
tion level of G to the voltage (VIFT+VEL).

[0127] Meanwhile, the potential difference detecting cir-
cuit 170 detects the respective potentials at the detecting
points M, and M, via the monitor wires 190A and 190B, and
detects the potential difference AV between the inter-pixel
potential difference, which is the difference between the
aforementioned potentials, and the output voltage Vout out-
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putted from the variable-voltage source 180. For example, in
time t=T10, the potential difference detecting circuit 170
detects AV=1V. Subsequently, the voltage margin setting unit
175 uses the voltage margin conversion table and determines
the voltage drop margin Vdrop for the N+1th frame to be 1 V.
[0128] A time t=T10 to T11 is the blanking period of the
Nth frame. In this period, an image which is the same as that
in the time t=T10 is displayed in the organic EL display unit
110.

[0129] (a) in FIG. 9 schematically shows an image dis-
played on the organic EL display unit 110 in time t=T10 to
T11. In this period, the image displayed on the organic EL
display unit 110 corresponds to the image data of the Nth
frame, and thus the central part is white and the part other than
the central part is gray.

[0130] In time t=T11, the voltage margin setting unit 175
sets the voltage of the first reference voltage VreflA as the
sum VTFT+VEL+Vdrop (for example, 13.2 V) of the afore-
mentioned voltage (VIFT+VEL) and the voltage drop mar-
gin Vdrop.

[0131] Overatimet=T11 to T16, the image corresponding
to the video data of the N+1th frame is gradually displayed on
the organic EL display unit 110 ((b) to () in FIG. 9). At this
time, the output voltage Vout from the variable-voltage source
180 is, at all times, the VIFT+VEL+Vdrop that is set to the
voltage of the first reference voltage VreflA in the time
t=T11. However, the video data corresponding to the part of
the organic EL display unit 110 other than the central part is
a gray gradation level that can be seen as a gray that is brighter
than that in the Nth frame. Therefore, the amount of current
supplied by the variable-voltage source 180 to the organic EL
display unit 110 gradually increases over a time t=T11to T16,
and the voltage drop in the first power source wire 112 and the
voltage rise in the second power source wire 113 gradually
increase following this increase in the amount of current.
With this, there is a shortage of power source voltage for the
pixels 111 in the central part of the organic EL display unit
110, which are the pixels 111 in a brightly displayed region.
Stated differently, luminance drops below the image corre-
sponding to the video data R:G:B=255:255:255 of the N+1th
frame. Specifically, over the time t=T11 to T16, the lumines-
cence luminance of the pixels 111 at the central part of the
organic EL display unit 110 gradually drops.

[0132] In a time t=T16, the signal processing circuit 165
receives input of the video data of the N+1th frame. The
voltage margin setting unit 175 uses the required voltage
conversion table and continues to set the 12.2 V required
voltage at the peak gradation level of G to the voltage (VIFT+
VEL).

[0133] Meanwhile, the potential difference detecting cir-
cuit 170 detects the potential at the detecting point M, via the
monitor wire 1904, detects the potential at the detecting point
M,, via the monitor wire 190B, and detects the potential
difference AV between the inter-pixel potential difference
between both detecting points and the output voltage Vout
outputted by the variable-voltage source 180. For example, in
time t=T16, the potential difference detecting circuit 170
detects AV=3 V. Subsequently, the voltage margin setting unit
175 uses the voltage margin conversion table and determines
the voltage drop margin Vdrop for the N+1th frame to be 3 V.
[0134] Next, in time =117, the voltage margin setting unit
175 sets the voltage of the first reference voltage Vrefl A to
the sum VIFT+VEL+Vdrop (for example, 15.2 V) of the
aforementioned voltage (VIFT+VEL) and the voltage drop
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margin Vdrop. Therefore, from the time t=17 onward, the
potential difference between the detecting point M, and the
detecting point My, reaches VIFT+VEL which is the prede-
termined potential.

[0135] In this manner, in the display device 50, although
luminance temporarily drops in the N+1th frame, thisisa very
short period and thus has practically no impact on the user.

Embodiment 2

[0136] Compared to the display device according to
Embodiment 1, a display device according to this embodi-
ment is different in that the reference voltage that is inputted
to a variable-voltage source not only changes depending on a
change in the potential difference AV detected by a potential
difference detecting circuit, but also changes depending on a
peak signal detected, for each frame, from the inputted video
data. Hereinafter, description shall not be repeated for points
which are the same as in Embodiment 1 and shall be centered
on the points of difference from Embodiment 1. Furthermore,
the figures applied to Embodiment 1 shall be used for figures
that would otherwise overlap with those in Embodiment 1.

[0137] Hereinafter, Embodiment 2 of the present disclosure
shall be specifically described with reference to the Draw-
ings.

[0138] FIG. 10 is a block diagram showing an outline con-

figuration of the display device according to Embodiment 2 of
the present disclosure.

[0139] A display device 100 shown in the figure includes
the organic EL display unit 110, the data line driving circuit
120, the write scan driving circuit 130, the control circuit 140,
apeak signal detecting circuit 150, a signal processing circuit
160, the potential difference detecting circuit 170, the vari-
able-voltage source 180, and the monitor wires 190A and
190B.

[0140] Theconfiguration of the organic EL display unit 110
is the same as that shown in FIG. 2, FIG. 3A, and FIG. 3B in
Embodiment 1.

[0141] As shown in the figure, the organic EL display unit
110 includes the pixels 111, the first power source wire 112,
and the second power source wire 113.

[0142] The peak signal detecting circuit 150 detects the
peak value of the video data inputted to the display device
100, and outputs a peak signal representing the detected peak
value to the signal processing circuit 160. Specifically, the
peak signal detecting circuit 150 detects, as the peak value,
data of the highest gradation level out of the video data. High
gradation level data corresponds to an image that is to be
displayed brightly by the organic EL display unit 110.
[0143] The signal processing circuit 160, which in this
embodiment is the voltage regulating unit, regulates the vari-
able-voltage source 180 so that the inter-pixel potential dif-
ference, which is the potential difference between the high-
side potential of the monitor pixel 111M , and the low-side
potential of the monitor pixel 111Mj, is set to a predeter-
mined potential, based on the peak signal outputted by the
peak signal detecting circuit 150 and the potential difference
AV detected by the potential difference detecting circuit 170.
Specifically, the signal processing circuit 160 determines the
voltage required by the organic EL element 121 and the
driving transistor 125 when causing the pixels 111 to produce
luminescence according to the peak signal outputted by the
peak signal detecting circuit 150. Furthermore, the signal
processing circuit 160 calculates a voltage margin based on
the potential difference detected by the potential difference



US 2012/0320024 Al

detecting circuit 170. Subsequently, the signal processing
circuit 160 sums up a voltage VEL required by the organic EL
element 121, a voltage VTFT required by the driving transis-
tor 125, and the voltage drop margin Vdrop, and outputs the
summation result VEL+VTFT+Vdrop, as the potential of a
first reference voltage Vrefl, to the variable-voltage source
180.

[0144] Furthermore, the signal processing circuit 160 out-
puts, to the data line driving circuit 120, a signal voltage
corresponding to the video data inputted via the peak signal
detecting circuit 150.

[0145] The potential difference detecting circuit 170,
which in this embodiment is the voltage detecting unit, mea-
sures the high-side potential applied to the monitor pixel
111M,, and the low-side potential applied to the monitor pixel
111M;,. Specifically, the potential difference detecting circuit
170 measures, via the monitor wire 190A, the high-side
potential applied to the monitor pixel 111M ,, and measures,
via the monitor wire 190B, the low-side potential applied to
the monitor pixel 111Mj. Subsequently, the potential differ-
ence detecting circuit 170 calculates the inter-pixel potential
difference which is the potential difference between the high-
side potential of the monitor pixel 111M , and the low-side
potential of the monitor pixel 111M, that were measured. In
addition, the potential difference detecting circuit 170 mea-
sures the output voltage of the variable-voltage source 180,
and measures the potential difference AV between such out-
putvoltage and the calculated inter-pixel potential difference.
Subsequently, the potential difference detecting circuit 170
outputs the measured potential difference AV to the signal
processing circuit 160.

[0146] The variable-voltage source 180, which in this
embodiment is the power supplying unit, outputs at least one
of the high-side potential and the low-side potential to the
organic EL display unit 110. The variable-voltage source 180
outputs an output voltage Vout for setting the inter-pixel
potential difference detected from the monitor pixels 111M
and 111Mj, to the predetermined potential (VEL+VTFT),
according to the first reference voltage Vrefl outputted by the
signal processing circuit 160.

[0147] The monitor wire 190A is a high-side potential
detecting wire which has one end connected to the monitor
pixel 111M, and the other end connected to the potential
difference detecting circuit 170, and transmits the high-side
potential applied to the monitor pixel 111M,, to the potential
difference detecting circuit 170.

[0148] The monitor wire 190B is a low-side potential
detecting wire which has one end connected to the monitor
pixel 111M;; and the other end connected to the potential
difference detecting circuit 170, and transmits the low-side
potential applied to the monitor pixel 111M to the potential
difference detecting circuit 170.

[0149] Next, a detailed configuration of the variable-volt-
age source 180 shall be briefly described.

[0150] FIG.11 is ablock diagram showing an example of a
specific configuration of a variable-voltage source according
to Embodiment 2. It is to be noted that the organic EL display
unit 110 and the signal processing circuit 160 which are
connected to the variable-voltage sourceare also shownin the
figure.

[0151] The variable-voltage source 180 shown in the figure
is the same as the high-side potential variable-voltage source
180 described in Embodiment 1.
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[0152] The error amplifier 186 compares the Vout that has
been voltage-divided by the output detection unit 185 and the
first reference voltage Vrefl outputted by the signal process-
ing circuit 160, and outputs, to the PWM circuit 182, a voltage
that is in accordance with the comparison result. Specifically,
the error amplifier 186 includes an operational amplifier 187
and resistors R3 and R4. The operational amplifier 187 has an
inverting input terminal connected to the output detecting unit
185 via the resistor R3, a non-inverting input terminal con-
nected to the signal processing circuit 160, and an output
terminal connected to the PWM circuit 182. Furthermore, the
output terminal of the operational amplifier 187 is connected
to the inverting input terminal via the resistor R4. With this,
the error amplifier 186 outputs, to the PWM circuit 182, a
voltage that is in accordance with the potential difference
between the voltage inputted from the output detecting unit
185 and the first reference voltage Vrefl inputted from the
signal processing circuit 160. Stated differently, the error
amplifier 186 outputs, to the PWM circuit 182, a voltage that
is in accordance with the potential difference between the
output voltage Vout and the first reference voltage Vrefl.
[0153] The PWM circuit 182 outputs, to the drive circuit
183, pulse waveforms having different duties depending on
the voltage outputted by the comparison circuit 181. Specifi-
cally, the PWM circuit 182 outputs a pulse waveform having
along ON duty when the voltage outputted by the comparison
circuit 181 is large, and outputs a pulse waveform having a
short ON duty when the outputted voltage is small. Stated
differently, the PWM circuit 182 outputs a pulse waveform
having along ON duty when the potential difference between
the output voltage Vout and the first reference voltage Vrefl is
big, and outputs a pulse waveform having a short ON duty
when the potential difference between the output voltage Vout
and the first reference voltage Vrefl is small. It is to be noted
that the ON period of a pulse waveform is a period in which
the pulse waveform is active.

[0154] As the output voltage Vout approaches the first ref-
erence voltage Vrefl, the voltage inputted to the PWM circuit
182 decreases, and the ON duty of the pulse signal outputted
by the PWM circuit 182 becomes shorter.

[0155] Then, the time in which the switching element SW is
ON becomes shorter, and the output voltage Vout gently con-
verges with the first reference voltage Vrefl.

[0156] The potential of the output voltage Vout, while hav-
ing slight voltage fluctuations, eventually settles to a potential
in the vicinity of Vout=Vrefl.

[0157] Inthis manner, the variable-voltage source 180 gen-
erates the output voltage Vout which approximates the first
reference voltage Vrefl outputted by the signal processing
circuit 160, and supplies the output voltage Vout to the
organic EL display unit 110.

[0158] Next, the operation of the aforementioned display
device 100 shall be described using F1G. 12, FIG. 13, and
FIG. 7.

[0159] FIG. 12 is a flowchart showing the operation of the
display device 100 according to the present disclosure.
[0160] First, the peak signal detecting circuit 150 obtains
the video data for one frame period inputted to the display
device 100 (step S11). For example, the peak signal detecting
circuit 150 includes a buffer and stores the video data for one
frame period in such buffer.

[0161] Next, the peak signal detecting circuit 150 detects
the peak value of the obtained video data (step S12), and
outputs a peak signal representing the detected peak value to
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the signal processing circuit 160. Specifically, the peak signal
detecting circuit 150 detects the peak value of the video data
for each color. For example, for each of red (R), green (G),
and blue (B), the video data is expressed using the 256 gra-
dation levels from 0 to 255 (luminance being higher with a
larger value). Here, when part of the video data of the organic
EL display unit 110 has R:G:B=177:124:135, another part of
the video data of the organic EL display unit 110 has R:G:
B=24:177:50, and yet another part of the video data of the
organic EL display unit 110 has R:G:B=10:70:176, the peak
signal detecting circuit 150 detects 177 as the peak value of R,
177 for the peak value of G, and 176 as the peak value of B,
and outputs, to the signal processing circuit 160, a peak signal
representing the detected peak value of each color.

[0162] Next, the signal processing circuit 160 determines
the voltage VTFT required by the driving transistor 125 and
the voltage VEL required by the organic EL element 121
when causing the organic EL element 121 to produce lumi-
nescence according to the peak values outputted by the peak
signal detecting circuit 150 (step S13). Specifically, the signal
processing circuit 160 determines the VIFT+VEL corre-
sponding to the gradation levels for each color, using a
required voltage conversion table indicating the required volt-
age VIFT+VEL corresponding to the gradation levels for
each color.

[0163] FIG. 13 is a chart showing an example of the
required voltage conversion table provided in the signal pro-
cessing circuit 160.

[0164] As shown in the figure, required voltages VIFT+
VEL respectively corresponding to the gradation levels of
each color are stored in the required voltage conversion table.
For example, the required voltage corresponding to the peak
value 177 of R 15 8.5V, the required voltage corresponding to
the peak value 177 of G is 9.9 V, and the required voltage
corresponding to the peak value 176 of B 1s 6.7 V. Among the
required voltages corresponding to the peak values of the
respective colors, the largest voltage 1s 9.9V corresponding to
the peak value of G. Therefore, the signal processing circuit
160 determines VIFT+VEL to be 9.9V,

[0165] Meanwhile, the potential difference detecting cir-
cuit 170 detects the respective potentials at the detecting
points M, and M, via the monitor wires 190A and 190B, and
calculates the inter-pixel potential difference which is the
difference between the potentials at the detecting points M,
and My, (step S14).

[0166] Next, the potential difference detecting circuit 170
detects the potential difference AV between the output volt-
age of the output terminal 184 of the variable-voltage source
180 and the inter-pixel potential difference (step S15). Sub-
sequently, the potential difference detecting circuit 170 out-
puts the detected potential difference AV to the signal pro-
cessing circuit 160. It is to be noted that the steps S11 to S15
up to this point correspond to the potential measuring process
according to the present disclosure.

[0167] Next, the signal processing circuit 160 determines a
voltage drop margin Vdrop corresponding to the potential
difference AV detected by the potential difference detecting
circuit 170, based on a potential difference signal outputted
by the potential difference detecting circuit 170 (step S16).
Specifically, the signal processing circuit 160 has a voltage
margin conversion table indicating the voltage drop margin
Vdrop corresponding to the potential difference AV, and
determines the voltage drop margin Vdrop with reference to
the conversion table.
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[0168] As shown in FIG. 7, voltage drop margins Vdrop
respectively corresponding to the potential differences AV
are stored in the voltage margin conversion table. For
example, when the potential difference AV is 3.4V, the volt-
age drop margin Vdrop is 3.4 V. Therefore, the signal pro-
cessing circuit 160 determines the voltage drop margin Vdrop
tobe34V.

[0169] Now, as shown in the voltage margin conversion
table, the potential difference AV and the voltage drop margin
Vdrop have an increasing function relationship. Furthermore,
the output voltage Vout of the variable-voltage source 180
rises with a bigger voltage drop margin Vdrop. In other
words, the potential difference AV and the output voltage
Vout have an increasing function relationship.

[0170] Next, the signal processing circuit 160 determines
the output voltage Vout that the variable-voltage source 180 is
to be made to output in the next frame period (step S17).
Specifically, the output voltage Vout that the variable-voltage
source 180 is to be made to output in the next frame period is
assumed to be VIFT+VEL+Vdrop which is the sum value of
(1) VTFT+VEL determined in the determination (step S13) of
the voltage required by the organic EL element 121 and the
driving transistor 125 and (ii) the voltage drop margin Vdrop
determined in the determination (step S15) of the voltage
margin corresponding to the potential difference AV.

[0171] Lastly, the signal processing circuit 160 regulates
the variable-voltage source 180 by setting the first reference
voltage Vrefl as VIFT+VEL+Vdrop at the beginning of the
next frame period (step S18). With this, in the next frame
period, the variable-voltage source 180 supplies
Vout=VTFT+VEL+Vdrop to the organic EL display unit 110.
It is to be noted that step S16 to step S18 correspond to the
voltage regulating process according to the present disclo-
sure.

[0172] In this manner, the display device 100 according to
this embodiment includes: the variable-voltage source 180
which outputs at least one of the high-side potential and the
low-side potential; the potential difference detecting circuit
170 which detects the inter-pixel potential difference fromthe
potentials applied to the two different monitor pixels 111M,
and 111M;; and measures the output voltage Vout of the vari-
able-voltage source 180; and the signal processing circuit 160
which regulates the variable-voltage source 180 so that the
inter-pixel potential difference is set to the predetermined
potential (VTFT+VEL). Furthermore, the potential differ-
ence detecting circuit 170, in addition, detects the potential
difference between the measured high-side potential output
voltage Vout and the inter-pixel potential difference, and the
signal processing circuit 160 regulates the variable-voltage
source 180 in accordance with the potential difference
detected by the potential difference detecting circuit 170.
[0173] With this, the display device 100 can reduce excess
voltage and reduce power consumption by detecting (i) the
voltage drop caused by the horizontal first power source wire
resistance R1% and the vertical first power source wire resis-
tance R1vand (ii) the voltage rise due to the horizontal second
power source wire resistance R2% and the vertical second
power source wire resistance R2v, and giving feedback to the
variable-voltage source 180 regarding the degree of such
voltage drop and voltage rise.

[0174] In addition, compared to when the high-side poten-
tial and the low-side potential applied to the pixels are
detected from the same monitor pixel, the display device 100
according to this embodiment is able to reduce power con-
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sumption more effectively when the wire resistance distribu-
tion of the high-side potential power source wire and the wire
resistance distribution of the low-side potential power source
wire are different.

[0175] Furthermore, since heat generation by the organic
EL element 121 is suppressed through the reduction of power
consumption, the deterioration of the organic EL element 121
can be prevented.

[0176] Next, the display pattern transition in the case where
the video data inputted up to the Nth frame changes from the
N+1th frame onward, in the display device 100 described
above, shall be described using FIG. 8 and FIG. 9.

[0177] Initially, the video data that is assumed to have been
inputted in the Nth frame and the N+1th frame shall be
described.

[0178] First, it is assumed that, up to the Nth frame, the
video data corresponding to the central part of the organic EL
display unit 110 is a peak gradation level (R:G:B=255:255:
255) in which the central part of the organic EL display unit
110 is seen as being white. On the other hand, it is assumed
that the video data corresponding to a part of the organic EL,
display unit 110 other than the central part is a gray gradation
level (R:G:B=50:50:50) in which the part of the organic EL
display unit 110 other than the central part is seen as being
gray.

[0179] Furthermore, from the N+1th frame onward, it is
assumed that the video data corresponding to the central part
of the organic EL display unit 110 is the peak gradation level
(R:G:B=255:255:255) as in the Nth frame. On the other hand,
it is assumed that the video data corresponding to the part of
the organic EL display unit 110 other than the central part is
a gray gradation level (R:G:B=150:150:150) that can be seen
as a brighter gray than in the Nth frame.

[0180] Next, the operation of the display device 100 in the
case where video data as described above is inputted in the
Nth frame and the N+1th frame shall be described.

[0181] FIG. 8 shows the potential difference AV detected
by the potential difference detecting circuit 170, the output
voltage Vout from the variable-voltage source 180, and the
pixel luminance of the monitor pixels 111M, and 111Mj,.
Furthermore, a blanking period is provided at the end of each
frame period.

[0182] Intime t=T10, the peak signal detecting circuit 150
detects the peak value of the video data of the Nth frame. The
signal processing circuit 160 determines VIFT+VEL from
the peak value detected by the peak signal detecting circuit
150. Here, since the peak value of the video data of the Nth
frame is R:G:B=255:255:255, the signal processing circuit
160 uses the required voltage conversion table and deter-
mines the required voltage VIFT+VEL for the N+1th frame
to be, for example, 12.2V.

[0183] Meanwhile, the potential difference detecting cir-
cuit 170 detects the respective potentials at the detecting
points M, and M, via the monitor wires 190A and 190B, and
detects the potential difference AV between the inter-pixel
potential difference, which is the difference between the
aforementioned potentials, and the output voltage Vout out-
putted from the variable-voltage source 180. For example, in
time t=T10, the potential difference detecting circuit 170
detects AV=1 V. Subsequently, the signal processing circuit
160 uses the voltage margin conversion table and determines
the voltage drop margin Vdrop for the N+1th frame to be 1 V.
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[0184] A time t=T10 to T11 is the blanking period of the
Nth frame. In this period, an image which is the same as that
in the time t=T10 is displayed in the organic EL display unit
110.

[0185] (a) in FIG. 9 schematically shows an image dis-
played on the organic EL display unit 110 in the time t=T10
to T11. In this period, the image displayed on the organic EL
display unit 110 corresponds to the image data of the Nth
frame, and thus the central part is white and the part other than
the central part is gray.

[0186] Intime t=T11, the signal processing circuit 160 sets
the voltage of the first reference voltage Vrefl as the sum
VTFT+VEL+Vdrop (for example, 13.2 V) of the determined
required voltage VIFT+VEL and the voltage drop margin
Vdrop.

[0187] Overatimet=T11 to T16, the image corresponding
to the video data of the N+1th frame is gradually displayed on
the organic EL display unit 110 ((b) to (f) in FIG. 9). At this
time, the output voltage Vout from the variable-voltage source
180 is, at all times, the VTFT+VEL+Vdrop set to the voltage
of the first reference voltage Vrefl in time t=T11. However,
the video data corresponding to the part of the organic EL
display unit 110 other than the central part is a gray gradation
level that can be seen as a gray that is brighter than that in the
Nth frame. Therefore, the amount of current supplied by the
variable-voltage source 180 to the organic EL display unit
110 gradually increases over a time t=T11 to T16, and the
voltage drop in the first power source wire 112 and the voltage
rise in the second power source wire 113 gradually increase
following this increase in the amount of current. With this,
there is a shortage of power source voltage for the pixels 111
in the central part of the organic EL display unit 110, which
are the pixels 111 in a brightly displayed region. Stated dif-
ferently, luminance drops below the image corresponding to
the video data R:G:B=255:255:255 of the N+1th frame. Spe-
cifically, over the time t=T11 to T16, the luminescence lumi-
nance of the pixels 111 at the central part of the organic EL
display unit 110 gradually drops.

[0188] Next, in time t=T16, the peak signal detecting cir-
cuit 150 detects the peak value of the video data of the N+1th
frame. Here, since the detected peak value of the video data of
the N+1th frame is R:G:B=255:255:255, the signal process-
ing circuit 160 determines the required voltage VITFT+VEL
for the N+2th frame to be, for example, 12.2'V.

[0189] Meanwhile, the potential difference detecting cir-
cuit 170 detects the potential at the detecting point M, via the
monitor wire 1904, detects the potential at the detecting point
M via the monitor wire 190B, and detects the potential
difference AV between the inter-pixel potential difference
between both detecting points and the output voltage Vout
outputted by the variable-voltage source 180. For example, in
time t=T16, the potential difference detecting circuit 170
detects AV=3 V. Subsequently, the signal processing circuit
160 uses the voltage margin conversion table and determines
the voltage drop margin Vdrop for the N+1th frame tobe 3 V.

[0190] Next, in time t=T17, the signal processing circuit
160 sets the voltage of the first reference voltage Vrefl to the
sum VIFT+VEL+Vdrop (for example, 15.2 V) of the deter-
mined required voltage VIFT+VEL and the voltage drop
margin Vdrop. Therefore, from the time t=17 onward, the
potential difference between the detecting point M, and the
detecting point M, reaches VIFT+VEL which is the prede-
termined potential.
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[0191] In this manner, in the display device 100, although
luminance temporarily drops in the N+1th frame, this isa very
short period and thus has practically no impact on the user.

Embodiment 3

[0192] A display device according to this embodiment is
nearly the same as the display device 100 according to
Embodiment 1 but is different in not including the potential
difference detecting circuit 170 and including an inter-pixel
potential difference calculating circuit that calculates the
potential difference between the detecting point M, and the
detecting point My, and in having the calculated potential
difference inputted to the variable-voltage source. Further-
more, the signal processing circuit is different in setting the
voltage to be outputted to the variable-voltage source to the
required voltage VITFT+VEL. With this, in the display device
according to this embodiment, the output voltage Vout of the
variable-voltage source can be regulated in real-time in accor-
dance with the voltage drop amount, and thus, compared with
Embodiment 1, the temporary drop in pixel luminance can be
prevented.

[0193] FIG. 14 is a block diagram showing an outline con-
figuration of the display device according to Embodiment 3 of
the present disclosure.

[0194] A display device 200 according to this embodiment
shown in the figure is different compared to the display device
100 according to Embodiment 1 shown in FIG. 10 in not
including the potential difference detecting circuit 170, and in
including an inter-pixel potential difference calculating cit-
cuit 171 that calculates the potential difference between the
detecting point M , and the detecting point Mg, a signal pro-
cessing circuit 260 in place of the signal processing circuit
160, and a variable-voltage source 280 in place of the vari-
able-voltage source 180.

[0195] The signal processing circuit 260 determines a sec-
ond reference voltage Vref2 to be outputted to the variable-
voltage source 280, from the peak signal outputted by the
peak signal detecting circuit 150. Specifically, the signal pro-
cessing circuit 260 uses the required voltage conversion table
and determines the sum VIFT+VEL of the voltage VEL
required by the organic EL element 121 and the voltage VTFT
required by the driving transistor 125. Subsequently, the sig-
nal processing circuit 260 sets the determined VIFT+VEL as
the voltage of the second reference voltage Vref2.

[0196] In such manner, the second reference voltage Vref2
that is outputted to the variable-voltage source 280 by the
signal processing circuit 260 of the display device 200
according to this embodiment is different from the first ref-
erence voltage Vrefl that is outputted to the variable-voltage
source 180 by the signal processing circuit 160 of the display
device 100 according to Embodiment 1, and is a voltage
determined in accordance with the video data only. Specifi-
cally, the second reference voltage Vref2 is not dependent on
the potential difference AV between the potential of the out-
put voltage Vout of the variable-voltage source 280 and the
inter-pixel potential difference. The inter-pixel potential dif-
ference calculating circuit 171 measures, via the monitor wire
190A, the high-side potential applied to the monitor pixel
111M,,, and measures, via the monitor wire 190B, the low-
side potential applied to the monitor pixel 111M. Subse-
quently, the inter-pixel potential difference calculating circuit
171 calculates the inter-pixel potential difference which is the
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potential difference between the potential of the monitor pixel
111M,, and the potential of the monitor pixel 111M that were
measured.

[0197] The variable-voltage source 280 receives the input
of the inter-pixel potential difference from the inter-pixel
potential difference calculating circuit 171. Subsequently, the
variable-voltage source 280 regulates the output voltage Vout
in accordance with the inputted inter-pixel potential differ-
ence and the second reference voltage Vref2 outputted by the
signal processing circuit 260.

[0198] The monitor wire 190A has one end connected to
the detecting point M, and the other end connected to the
inter-pixel potential difference calculating circuit 171, and
transmits the potential at the detecting point M, to the inter-
pixel potential difference calculating circuit 171.

[0199] Themonitor wire 190B has one end connected to the
detecting point M and the other end connected to the inter-
pixel potential difference calculating circuit 171, and trans-
mits the potential at the detecting point M}, to the inter-pixel
potential difference calculating circuit 171.

[0200] FIG. 151s ablock diagram showing an example of a
specific configuration of the variable-voltage source 280 in
Embodiment 3. It is to be noted that the organic EL display
unit 110 and the signal processing circuit 260 which are
connected to the variable-voltage source are also shown in the
figure.

[0201] The variable-voltage source 280 shown in the figure
has nearly the same configuration as the variable-voltage
source 180 shown in FIG. 11 but is different in including, in
place of the comparison circuit 181, a comparison circuit 281
which compares the inter-pixel potential difference outputted
by the inter-pixel potential difference calculating circuit 171
and the second reference voltage Vref2.

[0202] Here, assuming that the output voltage of the vari-
able-voltage source 280 is Vout, and the voltage drop amount
from the output terminal 184 of the variable-voltage source
280 to the detecting points M, and M is AV, the inter-pixel
potential difference between the detecting points M, and M,
becomes Vout-AV. Specifically, in this embodiment, the
comparison circuit 281 compares Vref2 and Vout-AV. As
described above, since Vref2=VTFT+VEL, it can be said that
the comparison circuit 281 is comparing VIFT+VEL and
Vout-AV.

[0203] On the other hand, in Embodiment 2, the compari-
son circuit 181 compares Vrefl and Vout. As described above,
since Vref1=VTFT+VEL+AYV, it can be said that, in Embodi-
ment 2, the comparison circuit 181 is comparing VIFT+
VEL+AV and Vout.

[0204] Therefore, although the comparison circuit 281 has
different comparison subjects as the comparison circuit 181,
the comparison result is the same. Specifically, when the
voltage drop amount from the output terminal 184 of the
variable-voltage source to the detecting points M, and M, is
the same between Embodiment 2 and Embodiment 3, the
voltage outputted by the comparison circuit 181 to the PWM
circuit and the voltage outputted by the comparison circuit
281 to the PWM circuit are the same. As a result, the output
voltage Vout of the variable-voltage source 180 and the output
voltage Vout of the variable-voltage source 280 become the
same. Furthermore, the potential difference AV and the out-
put voltage Vout also have an increasing function relationship
in Embodiment 3.

[0205] Compared to the display device 100 according to
Embodiment 1, the display device 200 configured in the
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above manner can regulate the output voltage Vout in accor-
dance with the potential difference AV between output volt-
age of the output terminal 184 and the inter-pixel potential
difference between the detecting points M, and M, in real-
time. This is because, in the display device 100 according to
Embodiment 2, the signal processing circuit 160 changes the
first reference voltage Vrefl for a frame only at the beginning
of each frame period. In contrast, in the display device 200
according to this embodiment, Vout can be regulated inde-
pendently of the control by the signal processing circuit 260,
by inputting the voltage that is dependent on the AV, that is,
Vout-AV directly to the comparison circuit 281 of the vari-
able-voltage source 280 without passing through the signal
processing circuit 260.

[0206] Next, the operation of the display device 200 con-
figured in the above manner, in the case where the video data
inputted up to the Nth frame changes from the N+1th frame
onward, as in Embodiment 2, shall be described. It is to be
noted that, as in Embodiment 2, it is assumed that, up to the
Nth frame, the inputted video data is R:G:B=255:255:255 for
the central part of the organic EL display unit 110 and is
R:G:B=50:50:50 for the part other than the central part, and,
from the N+1th frame onward, the inputted video data is
R:G:B=255:255:255 for the central part of the organic EL
display unit 110 and is R:G:B=150:150:150 for the part other
than the central part.

[0207] FIG. 16 is a timing chart showing the operation of
the display device 200 from the Nth frame to the N+2th frame.
[0208] Intime t=T20, the peak signal detecting circuit 150
detects the peak value of the video data of the Nth frame. The
signal processing circuit 260 determines VIFT+VEL from
the peak value detected by the peak signal detecting circuit
150. Here, since the peak value of the video data of the Nth
frame is R:(G:B=255:255:255, the signal processing circuit
260 uses the required voltage conversion table and deter-
mines the required voltage VIFT+VEL for the N+1th frame
to be, for example, 12.2V.

[0209] Meanwhile, the output detecting unit 185 constantly
detects the inter-pixel potential difference from the inter-
pixel potential difference calculating circuit 171.

[0210] Next, in time t=121, the signal processing circuit
260 sets the voltage of the second reference voltage Vref2 to
the determined required voltage VIFT+VEL (for example,
122V).

[0211] Over atime t=T21 to T22, the image corresponding
to the video data of the N+1th frame is gradually displayed on
the organic EL display unit 110. At this time, the amount of
current supplied by the variable-voltage source 280 to the
organic EL display unit 110 gradually increases, as described
in Embodiment 1. Therefore, following the increase in the
amount of current, the voltage drop in the first power source
wire 112 and the voltage rise in the second power source wire
113 gradually increase. In other words the inter-pixel poten-
tial difference between the detecting points M, and M,
gradually increases. Stated differently, the potential differ-
ence AV gradually increases.

[0212] Here, since the error amplifier 186 outputs, in real-
time, a voltage that is in accordance with the potential differ-
ence between VIFT+VEL and Vout-AY, the error amplifier
186 outputs a voltage that causes Vout to rise in accordance
with the increase in the potential difference AV.

[0213] Therefore, with the variable-voltage source 280,
Vout rises in real-time in accordance with the potential dif-
ference AV.
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[0214] This resolves the shortage of power source voltage
for the pixels 111 in the central part of the organic EL display
unit 110 which are the pixels 111 in the brightly displayed
region. In other words, the drop in pixel luminance is
resolved.

[0215] As described above, in the display device 200
according to this embodiment, the signal processing circuit
260, and the error amplifier 186, PWM circuit 182, and drive
circuit 183 of the variable-voltage source 280, detect the
potential difference between inter-pixel potential difference
from the inter-pixel potential difference calculating circuit
171 and the predetermined voltage, and regulate the switch-
ing element SW in accordance with the detected potential
difference. Accordingly, compared with the display device
100 according to Embodiment 1, the display device 200
according to this embodiment is able to regulate the output
voltage Vout of the variable-voltage source 280 in real-time in
accordance with the voltage drop amount, and thus compared
to Embodiment 1, the temporary drop in pixel luminance can
be prevented.

[0216] Itisto benoted that, in this embodiment, the organic
EL display unit 110 is the display unit; the inter-pixel poten-
tial difference calculating circuit 171 and the output detecting
unit 185 are the voltage detecting unit; the signal processing
circuit 260, and the error amplifier 186, PWM circuit 182, and
drive circuit 183 of the variable-voltage source 280 which are
surrounded by the dashed-and-single-dotted line in FIG. 15
are the voltage regulating unit; and the switching element SW,
the diode D, the inductor L, and the capacitor C which are
surrounded by the dashed-and-double-dotted line in FIG. 15
are the power supplying unit.

[0217] It is to be noted that in Embodiments 1 to 3, the
output voltage from the variable-voltage source is regulated
based on the potential difference between the voltage applied
to the pixels and the voltage outputted by the variable-voltage
source. In this case, the current path from the variable-voltage
source to the pixels includes a wiring path outside the display
region and a wiring path inside the display region in which the
pixels are disposed. Specifically, in Embodiments 1 to 3, the
output voltage from the variable-voltage source is regulated
in accordance with the voltage drop amount both inside the
display region and outside the display region, by detecting the
potential difference between the voltage applied to the pixels
and the voltage outputted from the variable-voltage source. In
contrast, the output voltage from the variable-voltage source
can be regulated in accordance with the voltage drop amount
inside the display region only, by detecting the potential dif-
ference between the voltage applied to the pixels and the
voltage in the wiring path outside the display region. This
shall be described below using FIG. 17A and FIG. 17B.
[0218] FIG. 17A is an outline diagram of a configuration of
a display panel included in a display device according to the
present disclosure. Furthermore, FIG. 17B is perspective dia-
gram schematically showing the vicinity of the periphery of
the display panel included in the display device according to
the present disclosure. In FIG. 17A, drivers such as write scan
driving circuits and data line driving circuits, high-side poten-
tial power source lines, low-side potential power source lines,
and flexible pads, which are interfaces for electrical connec-
tion with outside devices, are disposed in the periphery of the
display panel in which pixels 111 are arranged in a matrix (in
rows and columns). Each of the variable-voltage sources is
connected to the display panel via (i) a high-side potential
power source line and a flexible pad or (i1) a low-side potential
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power source line and a flexible pad. As shown in FIG. 17B,
resistance components are also present outside the display
region, and such resistance components are due to the afore-
mentioned flexible pads, high-side potential power source
lines and low-side potential power source lines.

[0219] In Embodiments 1 to 3 described earlier, (i) the
inter-pixel potential difference between the potential at the
detecting point M, and the potential at the detecting point M,
and (ii) the power source potential difference between the
voltage of high-side potential output point Z , and the voltage
of the low-side potential output point Z; of the variable-
voltage source, and the output voltage of the variable-voltage
source is regulated according to the potential difference AV
between the inter-pixel potential difference and the power
source potential difference.

[0220] In contrast, for purposes of regulating the output
voltage from the variable-voltage source in accordance with
the voltage drop amount inside the display region only, it is
also acceptable to detect the potential difference between (i)
the inter-pixel potential difference between the detecting
points M, and M and (ii) a current path potential difference
which is the difference of the potentials of the connection
pointY , between the display panel and the high-side potential
power source line and the connection point Yz between the
display panel and the low-side potential power source line.
With this, the output voltage of the variable-voltage source
can regulated in accordance with the voltage drop amount
within the display region only.

Embodiment 4

[0221] This embodiment describes a display device that
monitors the high-side potentials of plural pixels to thereby
regulate, to a predetermined potential difference, the poten-
tial difference between a high-side potential specified from
among the monitored high-side potentials.

[0222] Hereinafter, Embodiment 4 of the present disclosure
shall be specifically described with reference to the Draw-
ings.

[0223] FIG. 18 is a block diagram showing an outline con-
figuration of the display device according to Embodiment 4 of
the present disclosure. A display device 300 shown in the
figure includes an organic EL display unit 310, the data line
driving circuit 120, the write scan driving circuit 130, the
control circuit 140, the peak signal detecting circuit 150, the
signal processing circuit 160, the potential difference detect-
ing circuit 170, the variable-voltage source 180, monitor
wires 191A,191B, 192A, and 193 A, and a potential compari-
son circuit 370.

[0224] Compared to the display device 100 according to
Embodiment 2, the display device 300 according to this
embodiment is different in including monitor wires for
detecting the high-side potentials of the pixels, and the poten-
tial comparison circuit 370. Description of points identical to
those in Embodiment 2 shall not be repeated, and only the
points of difference shall be described hereafter.

[0225] The organic EL display unit 310 is nearly the same
as the organic EL display unit 110, but is different compared
to the organic EL display unit 110 in the placement of the
monitor wires 191A to 193A for measuring the high-side
potential at detecting points M1 ,, M2, and M3 respectively,
and the monitor wire 191B for measuring the low-side poten-
tial at a detecting point M1 . Itis to be noted that the detecting
points M1, and M1y are potential measuring points for the
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high potential side and the low potential side in the same
monitor pixel 111M1 for example.

[0226] Theoptimal position of the monitor pixels 111M1 to
111M3 is determined depending on the wiring method of the
first power source wire 112 and the second power source wire
113, and the respective values of the first power source wire
resistances R1/% and R1v and the second power source wire
resistances R2/ and R2v.

[0227] Each of the monitor wires 191A, 191B, 192A, and
193A is connected to the corresponding one of the detecting
points M1 ,, M1, M2, and M3, and to the potential compari-
son circuit 370, and transmits the potential of the correspond-
ing detecting point to the potential comparison circuit 370.
[0228] The potential comparison circuit 370 measures, via
each of the monitor wires 191A, 191B, 192A, and 193A, the
potential of the corresponding detecting point. Stated differ-
ently, the potential comparison circuit 370 measures the high-
side potential applied to the monitor pixels 111M1 to 111M3
and the low-side potential applied to the monitor pixel
111M1. In addition, the potential comparison circuit 370
selects the lowest potential among the measured high-side
potentials at the detecting points M1,, M2, and M3, and
outputs the selected potential to the potential difference
detecting circuit 170. It is to be noted that, when there are
plural low-side potentials measured, the potential compari-
son circuit 370 selects the highest one of such potentials, and
outputs the selected potential to the potential difference
detecting circuit 170. In this embodiment, there is one mea-
sured low-side potential, and thus that potential is directly
outputted to the potential difference detecting circuit 170.
[0229] The potential difference detecting circuit 170,
which in the this embodiment is the voltage detecting unit,
receives, from the potential comparison circuit 370, the low-
est potential from among the measured high-side potentials at
the detecting points M1,, M2, and M3 and the low-side
potential at the detecting point M1 ;. Subsequently, the poten-
tial difference detecting circuit 170 calculates the inter-pixel
potential difference between the lowest potential from among
the measured high-side potentials at the detecting points
M1 ,, M2, and M3 and the low-side potential at the detecting
point Ml1,. In addition, the potential difference detecting
circuit 170 measures the output voltage of the variable-volt-
age source 180, and measures the potential difference LW
between such output voltage and the calculated inter-pixel
potential difference. Subsequently, the potential difference
detecting circuit 170 outputs the measured potential differ-
ence AV to the signal processing circuit 160.

[0230] The signal processing unit 160 regulates the vari-
able-voltage source 180 based on the potential difference AV.
As a result, the variable-voltage source 180 provides, to the
organic EL display unit 310, an output voltage Vout with
which dropping of luminance does not occur in any of the
monitor pixels 111M1 to 111M3.

[0231] As described above, in the display device 300
according to this embodiment, the potential comparison cir-
cuit 370 measures the high-side potential applied to each of
the pixels 111 inside the organic EL display unit 310, and
selects the lowest potential among the measured high-side
potentials. Furthermore, the potential comparison circuit 370
measures the low-side potential applied to each of the pixels
111 inside the organic EL display unit 310, and selects the
highest potential among the measured low-side potentials. In
addition, the potential difference detecting circuit 170 detects
the potential difference AV between (i) the inter-pixel poten-
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tial difference between the lowest high-side potential and the
highest low-side potential which are selected by the potential
comparison circuit 370 and (ii) the output voltage Vout of the
variable-voltage source 180. Then, the signal processing cir-
cuit 160 regulates the variable-voltage source 180 in accor-
dance with the potential difference AV.

[0232] With this, the output voltage Vout of the variable-
voltage source 180 can be more appropriately regulated.
Therefore, power consumption can be effectively reduced
even when the size of the organic EL display unit is increased.
[0233] It is to be noted that, in the display device 300
according to this embodiment: the variable-voltage source
180 is the power supplying unit; the organic EL display unit
310 is the display unit; one part of the potential comparison
circuit 370 is the voltage detecting unit; and the other part of
the potential comparison circuit 370, the potential difference
detecting circuit 170, and the signal processing circuit 160 are
the voltage regulating unit.

[0234] Furthermore, although the potential comparison cir-
cuit 370 and the potential difference detecting circuit 170 are
provided separately in the display device 300, a potential
comparison circuit which compares the output voltage Vout
of the variable-voltage source 180 and the potential at each of
the detecting points M1, M2, and M3 may be provided in
place of the potential comparison circuit 370 and the potential
difference detecting circuit 170.

[0235] Next, the advantageous effects produced by the dis-
play device 300 according to this embodiment shall be
described.

[0236] FIG.19 is adiagram showing potential distributions
and the detection point arrangement for the display device in
Embodiment 4 of the present disclosure. The diagrams on the
left side of FIG. 19 show the potential distributions when the
15V is applied as the high-side potential power source output
and 0V, which is a grounding potential, is applied as the
low-side potential power source output. Since a 1:10 ratio is
assumed between the first power source wire resistance R1%
and the first power source resistance R1V, the high-side
potential distribution shows a severe potential change in the
vertical direction of the display panel. In contrast, sincea 10:1
ratio is assumed between the second power source wire resis-
tance R2/ and the second power source resistance R2V, the
low-side potential distribution shows a small potential change
over the entire display panel. In other words, the low-side
potential distribution has a tendency to be approximately
uniform within the display screen. Furthermore, it is assumed
that the voltage required to saturate the pixels is 10 V.
[0237] With such display tendencies, consider, for
example, the case of regulating the output voltage of the
variable-voltage source by detecting the potential difference
between the high-side potential and the low-side potential of
only a pixel A0 disposed at the center of the display panel.
[0238] Inthe diagrams on the left side of FIG. 19, the places
at which the potential difference between the high-side poten-
tial and the low-side potential is smallest are the positions
close to the upper and lower edges of the display panel, and
the potential difference in these positions is approximately
10.5V (12V-1.5V). Therefore, ideally, the voltage that can be
reduced is 0.5 V (10.5 V-required voltage 10 V).

[0239] However, when the detecting point is only the pixel
A0 located at the center point of the display panel, the inter-
pixel potential to be measured is detected as 12.5V (14 V-1.5
V). As aresult, the voltage that can be reduced is erroneously
detected as being 2.5V (12.5 V-required voltage 10 V).
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[0240] 1In order to prevent such erroneous detection, pixels
for detecting the high-side potential are set at the 3 positions
of the pixels A0 to A2 shown in the diagram on the right side
of FIG. 19, and the pixel for detecting the low-side potential
is set at the single position of the pixel A0. By providing a
detecting point at these four positions in total. the smallest
inter-pixel potential difference is known, and thus erroneous
detection can be prevented.

[0241] Furthermore, when the detection of the reducible
voltage that can be reduced is to be performed accurately
without the above-described erroneous detection, using the
conventional method, the high-side potential and the low-side
potential are detected using always the same pixel, and thus it
is necessary to measure the high-side potential and the low-
side potential at the pixels A0 to A2, and thus measurements
at a total of 6 points becomes necessary.

[0242] In contrast, the display device 300 according to
Embodiment 4 of the present disclosure has the advantage of
ideally requiring the provision of only four detection points
because the one pixel from among the pixels for detecting the
high-side potentials and the pixel for detecting the low-side
potential are different pixels.

[0243] Therefore, by monitoring the potential of different
pixels for the high-side potential and the low-side potential, it
is possible to avoid excessive power source voltage reduction
due to erroneous detection, and the accuracy of power-saving
control can be enhanced using a minimal number of detecting
points.

[0244] Itis to be noted that although three detecting points
are illustrated in the figure as high-side potential measuring
points, it is sufficient to have more than one of these detecting
points and the optimal positioning and number of points may
be determined in accordance with the wiring method of the
power source wires and the wire resistance values.

[0245] Although the display device according to the
present disclosure has been described thus far based on the
embodiments, the display device according to the present
disclosure is not limited to the above-described embodi-
ments. Modifications that can be obtained by executing vari-
ous modifications to Embodiments 1 to 3 that are conceivable
to a person of ordinary skill in the art without departing from
the essence of the present disclosure, and various devices
internally equipped with the display device according to the
present disclosure are included in the present disclosure.
[0246] For example, the drop in the pixel luminance of the
pixel to which the monitor wire inside the organic EL display
unit is provided may be compensated.

[0247] FIG. 20 is a graph showing the pixel luminance of a
normal pixel and the pixel luminance of a pixel having the
monitor wire, which correspond to the gradation levels of
video data. It is to be noted that a normal pixel refers to a pixel
among the pixels of the organic EL display unit, other than the
pixel provided with a monitor wire.

[0248] Asisclear from the figure, when the gradationlevels
of the video data are the same, the luminance of the pixel
having the monitor wire drops more than the luminance of the
normal pixel. This is because, with the provision of a monitor
wire, the capacitance value of the holding capacitor 126 of the
pixel decreases. Therefore, even when video data which
causes luminance to be produced with the same luminance
evenly throughout the entirety of the organic EL display unit
is inputted, the image to be displayed on the organic EL
display unit is an image in which the luminance of the pixels
having a monitor wire is lower than the luminance of the other
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pixels. In other words, line defects occur. FIG. 21 is a diagram
schematically showing an image in which line defects occur.

[0249] In order to prevent line defects, the display device
may correct the signal voltage applied to the organic EL
display unit from the data line driving circuit 120. Specifi-
cally, since the positions of the pixels having a monitor wire
are known at the time of designing, it is sufficient to pre-set
the signal voltage to be provided to the pixels in such loca-
tions to be higher by the amount of drop in luminance. With
this, it is possible to prevent line defects caused by the pro-
vision of monitor wires.

[0250] Furthermore, although the signal processing circuit
has the required voltage conversion table indicating the
required voltage VTFT+VEL corresponding to the gradation
levels of each color, the signal processing circuit may have, in
place of the required voltage conversion table, the current-
voltage characteristics of the driving transistor 125 and the
current-voltage characteristics of the organic EL element
121, and determine VIFT+VEL by using these two current-
voltage characteristics.

[0251] FIG. 22 is a graph showing together the current-
voltage characteristics of the driving transistor and the cur-
rent-voltage characteristics of the organic EL element. In the
horizontal axis, the direction of dropping with respect to the
source potential of the driving transistor is the normal direc-
tion.

[0252] In the figure, current-voltage characteristics of the
driving transistor and current-voltage characteristics of the
organic EL element which correspond to two different gra-
dation levels are shown, and the current-voltage characteris-
tics of the driving transistor corresponding to a low gradation
level is indicated by Vsigl and the current-voltage character-
istics of the driving transistor corresponding to a high grada-
tion level is indicated by Vsig2.

[0253] In order to eliminate the impact of display defects
due to changes in the source-to-drain voltage of the driving
transistor, it is necessary to cause the driving transistor to
operate in the saturation region. On the other hand, the pixel
luminescence of the organic EL element is determined
according to the drive current. Therefore, in order to cause the
organic EL element to produce luminescence precisely in
accordance with the gradation level of video data, it is suffi-
cient that the voltage remaining after the drive voltage (VEL)
of the organic EL element corresponding to the drive current
of the organic EL element is deducted from the voltage
between the source electrode of the driving transistor and the
cathode electrode of the organic EL element is a voltage that
can cause the driving transistor to operate in the saturation
region. Furthermore, in order to reduce power consumption,
it is preferable that the drive voltage (VTFT) of the driving
transistor be low.

[0254] Therefore, in FIG. 22, the organic EL element pro-
duces luminescence precisely in accordance with the grada-
tion level of the video data and power consumption can be
reduced most with the VIFT+VEL that is obtained through
the characteristics passing the point of intersection of the
current-voltage characteristics of the driving transistor and
the current-voltage characteristics of the organic EL element
on the line indicating the boundary between the linear region
and the saturation region of the driving transistor.

[0255] In this manner, the required voltage VIFT+VEL
corresponding to the gradation levels for each color may be
calculated using the graph shown in FIG. 22.
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[0256] With this, power consumption can be further
reduced.
[0257] Itisto be noted that although the respective display

devices in Embodiments 1 to 4 have a configuration in which
a peak signal detecting circuit is provided, taken from the
viewpoint of operating the driving transistor in the saturation
region, it is possible to cause the organic EL element to
produce luminescence precisely even without the peak signal
detecting circuit, by storing the voltage (VIFT+VEL) at the
peak gradation level in a memory beforehand, as in Embodi-
ment 1, and setting the voltage (VIFT+VEL) as the reference
voltage at all times.

[0258] Furthermore, in Embodiment 1, the voltage margin
setting unit 175 outputs, to the variable-voltage source 180,
the reference voltage VreflA to which the potential differ-
ence AV detected by the potential difference detecting circuit
170 is added. In contrast, the display device 50 according to
Embodiment 1 may be configured without a potential differ-
ence detecting circuit and with the potential of the detecting
point M1 being inputted directly to the variable-voltage
source 180, as in the display device 200 according to Embodi-
ment 3. Even with this configuration, it is possible to produce
the same advantageous effects as with the display device 50
according to Embodiment 1.

[0259] Furthermore, in Embodiment 2, the signal process-
ing circuit may change the first reference voltage Vrefl on a
plural frame (for example, a 3-frame) basis instead of chang-
ing the first reference voltage Vrefl on a per frame basis.

[0260] With this, the power consumption occurring in the
variable-voltage source 180 can be reduced because the
potential of the first reference voltage Vrefl fluctuates.

[0261] Furthermore, the signal processing circuit may mea-
sure the potential differences outputted from the potential
difference detecting circuit and the potential comparison cit-
cuit over plural frames, average the measured potential dif-
ferences, and regulate the variable-voltage source in accor-
dance with the average potential difference. Specifically, the
process of detecting the potential at the detecting point (step
S14) and the process of detecting the potential difference
(step S15) in the flowchart shown in FIG. 12 may be executed
over plural frames, and the potential differences for the plural
frames detected in the process of detecting the potential dif-
ference (step S15) may be averaged in the process of deter-
mining the voltage margin (step S16), and the voltage margin
may be determined in accordance with the average potential
difference.

[0262] Furthermore, the signal processing circuit may
determine the first reference voltage Vrefl and the second
reference voltage Vref2 with consideration being given to an
aged deterioration margin for the organic EL element 121.
For example, assuming that the aged deterioration margin for
the organic EL element 121 is Vad, the signal processing
circuit 160 may determine the voltage of the first reference
voltage Vrefl to be VIFT+VEL+Vdrop+Vad, and the signal
processing circuit 260 may determine the voltage of the sec-
ond reference voltage Vref2 to be VIFT+VEL+Vad.

[0263] Furthermore, although the switch transistor 124 and
the driving transistor 125 are described as being P-type tran-
sistors in the above-described embodiments, they may be
configured of N-type transistors.

[0264] Furthermore, although the switch transistor 124 and
the driving transistor 125 are TFTs, they may be other field-
effect transistors.
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[0265] Furthermore, the processing units included in the
display devices 50, 100, 200, and 300 according to the corre-
sponding embodiments described earlier are typically imple-
mented as an LSI which is an integrated circuit. It is to be
noted that part of the processing units included in the display
devices 50, 100, 200, and 300 can also be integrated in the
same substrate as the organic EL display units 110 and 310.
Furthermore, they may be implemented as a dedicated circuit
or a general-purpose processor. Furthermore, a Field Pro-
grammable Gate Array (FPGA) which allows programming
after LSI manufacturing or a reconfigurable processor which
allows reconfiguration of the connections and settings of
circuit cells inside the LSI may be used.

[0266] Furthermore, part of the functions of the data line
driving circuit, the write scan driving circuit, the control
circuit, the peak signal detecting circuit, the signal processing
circuit, and the potential difference detecting circuit included
in the display devices 50, 100, 200, and 300 according to the
corresponding embodiments of the present disclosure may be
implemented by having a processor such as a CPU execute a
program. Furthermore, one or more exemplary embodiments
of the present disclosure may also be implemented as a dis-
play device driving method including the characteristic steps
implemented through the respective processing units
included in the display devices 50, 100, 200, and 300.
[0267] Furthermore, although the foregoing descriptions
exemplify the case where the display devices 50, 100, 200,
and 300 are active-matrix organic EL display devices, one or
more exemplary embodiments of the present disclosure may
be applied to organic EL display devices other than that of the
active-matrix type, and may be applied to a display device
other than an organic EL display device using a current-
driven luminescence element, such as a liquid crystal display
device.

[0268] Furthermore, for example, the display device
according to one or more exemplary embodiments of the
present disclosure is built into a thin flat-screen TV such as
that shown in FIG. 23. A thin, flat-screen TV capable of
high-accuracy image display reflecting a video signal is
implemented by having the display device according to one or
more exemplary embodiments of the present disclosure built
into the TV.

[0269] Although only some exemplary embodiments of the
present disclosure have been described in detail above, those
skilled in the art will readily appreciate that many modifica-
tions are possible in the exemplary embodiments without
materially departing from the novel teachings and advantages
of the present disclosure. Accordingly, all such modifications
are intended to be included within the scope of the present
disclosure.

INDUSTRIAL APPLICABILITY

[0270] One or more exemplary embodiments of the present
disclosure are particularly useful as an active-type organic EL
flat panel display.

1. A display device comprising:

a power supplying unit configured to output a high-side
output potential and a low-side output potential;

adisplay unitin which a plurality of pixels are arranged and
which receives power supply from the power supplying
unit;

a voltage detecting unit configured to detect a high-side
applied potential applied to a first pixel in the display
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unit and a low-side applied potential applied to a second
pixel in the display unit, the second pixel being different
from the first pixel; and

avoltage regulating unit configured to regulate at least one
of the high-side output potential and the low-side output
potential outputted from the power supplying unit such
that a potential difference between the high-side applied
potential and the low-side applied potential reaches a
predetermined potential difference.

2. The display device according to claim 1,

wherein at least one of (i) the number of pixels for which
the voltage detecting unit detects the high-side applied
potential and (ii) the number of pixels for which the
voltage detecting unit detects the low-side applied
potential is plural.

3. The display device according to claim 2,

wherein the voltage regulating unit is configured to:

select at least one applied potential from among;

a lowest applied potential among high-side applied

potentials detected by the voltage detecting unit; and

a highest applied potential among low-side applied

potentials detected by the voltage detecting unit; and

regulate the power supplying unit based on the selected at
least one applied potential.

4. The display device according to claim 1, further com-

prising at least one of:

a high-side potential detecting line having one end con-
nected to the first pixel and the other end connected to
the voltage detecting unit, for transmitting the high-side
applied potential to the voltage detecting unit; and

a low-side potential detecting line having one end con-
nected to the second pixel and the other end connected to
the voltage detecting unit, for transmitting the low-side
applied potential to the voltage detecting unit.

5. The display device according to claim 1,

wherein the voltage detecting unit is further configured to
detect at least one of the high-side output potential and
the low-side output potential which are outputted by the
power supplying unit, and

the voltage regulating unit is configured to receive inputs of
a power source potential difference which is a potential
difference between the high-side output potential and
the low-side output potential and a pixel potential dif-
ference which is a potential difference between the high-
side applied potential and the low-side applied potential,
and regulate at least one of the high-side output potential
and the low-side output potential in accordance with a
potential difference between the power source potential
difference and the pixel potential difference, the high-
side output potential and the low-side output potential
being outputted by the power supplying unit, the high-
side applied potential being applied to the first pixel, and
the low-side applied potential being applied to the sec-
ond pixel.

6. The display device according to claim 5,

wherein the voltage regulating unit is configured to regu-
late the power supplying unit so that (i) the potential
difference between the power source potential differ-
ence and the pixel potential difference and (ii) the power
source potential difference are in an increasing function
relationship.

7. The display device according to claim 1,

wherein the voltage detecting unit is further configured to
detect at least one of (i) a potential in a high-side poten-
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tial current path connecting the power supplying unit
and a high potential side of the pixels and (ii) a potential
in alow-side potential current path connecting the power
supplying unit and the low potential side of the pixels;
and

the voltage regulating unit is configured to regulate at least
one of the high-side output potential and the low-side
output potential that are outputted from the power sup-
plying unit, in accordance with a first potential differ-
ence which is at least one of (i) a potential difference
between the potential in the high-side potential current
path and the high-side applied potential applied to the
first pixel and (ii) a potential difference between the
potential in the low-side potential current path and the
low-side applied potential applied to the second pixel.

8. The display device according to claim 7,

wherein the voltage regulating unit is configured to regu-
late the power supplying unit so that the power source
potential difference and the first potential difference are
in an increasing function relationship.

9. The display device according to claim 1,

wherein each of the pixels includes:

a driving element having a source electrode and a drain
electrode; and

a luminescence element having a first electrode and a sec-
ond electrode, the first electrode being connected to one
of the source electrode and the drain electrode of the
driving element,

the high-side applied potential is applied to one of the
second electrode and the other of the source electrode
and the drain electrode, and

18
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the low-side applied potential is applied to the other of the

second electrode and the other of the source electrode
and the drain electrode.
10. The display device according to claim 9,

wherein the pixels are arranged in rows and columns;
the display device further includes a first power source line

and a second power source line, the first power source
line connecting the others of the source electrode and the
drain electrode of the respective driving elements of
adjacent pixels in at least one of the row direction and the
column direction, and the second power source line con-
necting the second electrodes of the respective lumines-
cence elements of adjacent pixels in the row direction
and the column direction; and

the pixels receive the power supply from the power sup-

plying unit via the first power source line and the second
power source line.
11. The display device according to claim 10,

wherein the second electrode and the second power source

line are part of a common electrode that is common to
the pixels, and are electrically connected to the power
supplying unit so that a potential is applied to the com-
mon electrode from a periphery of the common elec-
trode.

12. The display device according to claim 11,

wherein the second electrode comprises a transparent con-

ductive material including a metal oxide.
13. The display device according to claim 9,

wherein the luminescence element is an organic electrolu-

minescence (EL) element.
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