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. . 1 A display device of the present invention includes: pixels,
(75)  Inventor: Noritaka Kishi, Osaka (JP) each of which is provided with first to fourth transistors (Tr),
and a light-emitting element, each pixel being configured so
(73) Assignee: SHARP KABUSHIKI KAISHA, that a control terminal of the first Tr is connected to a first
OSAKA (IP) control line, a control terminal of the fourth Tr is connected to
ascanning line, (iii) a first electrically-conductive terminal of
) the fourth Tr is connected to a data line, a first electrically-
(21) Appl. No.: 13/515,491 conductive terminal of the second Tr is connected to a first
power supply line via the first Tr, a control terminal of the
(22) PCT Filed: Dec. 13,2010 second Tris connected to the data line via the fourth Tr and to
a terminal of the light-emitting element via a capacitor, the
. terminal of the light-emitting element, a second electrically-
(86) PCT No.: PCT/IP2010/072390 conductive terminal of the second Tr, a first electrically-con-
§371 (©)(1) ductive terminal of the third Tr, and a control terminal of the
Q). (4) Date;‘ Jun. 12. 2012 third Tr are connected to each other; and a second control line
’ ’ e (AZC) shared commonly by at least two pixels among the
pixels, the at least two pixels being such that the fourth tran-
(30) Foreign Application Priority Data sistors Tr of the at least two pixels are connected to different
scanning lines, and second electrically-conductive terminals
Dec. 14,2009  (JP) coveeeveeeieeeceee 2009-283223 of the third transistors Tr of the at least two pixels are con-
nected to the second control line, the at least two pixels being
Publication Classification such that the third transistors of the at least two pixels are
concurrently turned ON, after the first transistors of the at
(51) Imt.Cl least two pixels are sequentially turned OFF. This makes it
G09G 3/30 (2006.01) possible that the number of control lines of an organic EL
G09G 5/00 (2006.01) display is decreased.
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FIG. 3
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DISPLAY DEVICE AND METHOD FOR
DRIVING DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a display device
including a light-emitting element (for example, an organic
EL element).

BACKGROUND ART

[0002] A patent literature 1 discloses a display device
including organic EL elements (see FIG. 16). This conven-
tional display device includes (i) control lines DSL, AZI 1,
AZ12,and WSL, (ii) signal lines DTL, and (iii) power supply
lines Vofs, Vss, Vcc, and Vcat. In the display device, an
organic EL element 1, five n-channel transistors T1 through
T5, and a capacitor C1 are provided in each pixel 10. Note,
here, that (i) a gate terminal of the transistor T1 is connected
to the control line WSL, (ii) a gate terminal of the transistor T2
is connected to the control line AZIL 2, (iii) a gate terminal of
the transistor T3 is connected to the control line DSL, (iv) a
gate terminal of the transistor T4 is connected to the control
line AZL1, (v) a gate terminal of the transistor T5 (drive
transistor) is connected to the signal line DTL via the transis-
tor T1 and to the power supply line Vofs via the transistor T2,
(vi) a drain terminal of the transistor T5 is connected to Vcc
via the transistor T3, (vii) a source terminal of the transistor
T5 is connected to an anode of an organic EL element and to
Vs via the transistor T4, (viii) the capacitor C1 is provided
between a gate terminal and a source terminal of the transistor
T5, and (ix) a cathode of the organic EL element is connected
to the power supply line Vcat.

[0003] Thepixel circuit 10 is arranged in which (i) an anode
electric potential of the organic EL element 1 is subjected to
initialization and a threshold value of the transistor T5 is
detected (the threshold value of the transistor T5 is stored
between the gate terminal and the source terminal of the
transistor T5), and (ii) a data signal electric potential is written
into the gate terminal of the transistor T5 via the transistor T1
so that a current flows through the organic EL element 1 via
the transistors T3 and T5 (so that the organic EL element 1
emits light). This arrangement can correct a possible increase
in resistance caused by the threshold value of the transistor T5
and deterioration of the organic EL element.

[0004] The patent literature 1 discloses an arrangement that
one wiring line is used so as to serve as both the power supply
line Vofs connected to the transistor T2 and the control line
WSL. A patent literature 2 discloses an arrangement that one
wiring line is used to serve as both a control line AZL.2 of a
given horizontal pixel row and a control line WSL of another
horizontal pixel row followed by the given horizontal pixel
row. A patent literature 3 discloses an arrangement that one
wiring line is used so as to serve as both a power supply line
Vs connected to a transistor T4 and a power supply line Vofs
connected to a transistor T2, and an electric potential that is
being supplied via the signal line during each period is
switched from one to another.

CITATION LIST
Patent Literature

[0005] Patent Literature 1
[0006] Japanese Patent Application Publication, Tokukai,
No. 2006-215275 A (Publication Date: Aug. 17, 2006)
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[0007] Patent Literature 2
[0008] Japanese Patent Application Publication, Tokukai,
No. 2007-316453 A (Publication Date: Dec. 6, 2007)

[0009] Patent Literature 3
[0010] Japanese Patent Application Publication, Tokukai,
No. 2007-108380 A (Publication Date: Apr. 26, 2007)
SUMMARY OF INVENTION
Technical Problem

[0011] However, in the display device shown in FIG. 16, it
is necessary that the control lines AZ1, AZ2, and DSL, which
are provided for each horizontal pixel row, be independently
driven. This gives rise to a problem that a driver circuit
arrangement becomes complex. A circuit driver with the com-
plex arrangement is difficult to be mounted. Further, drawing
around of these lines in the circuit driver is increased.
[0012] An object of the present invention is to provide a
display device including light-emitting elements, the display
device being arranged in which the number of control lines
necessary to be independently driven is reduced so that
mounting of driver circuits becomes easier and drawing
around of wiring lines is required less.

Solution to Problem

[0013] A display device of the present invention includes:
pixels, each of which is provided with first to fourth transis-
tors, and a light-emitting element, each pixel being config-
ured such that a control terminal of the first transistor is
connected to a first control line, a control terminal of the
fourth transistor is connected to a scanning line, a first elec-
trically-conductive terminal of the fourth transistor is con-
nected to a data line, a first electrically-conductive terminal of
the second transistor is connected to a first power supply line
via the first transistor, a control terminal of the second tran-
sistor is connected to the data line via the fourth transistor and
to a terminal of the light-emitting element via a capacitor, the
terminal of the light-emitting element, a second electrically-
conductive terminal of the second transistor, a first electri-
cally-conductive terminal of the third transistor, and a control
terminal of the third transistor are connected to each other;
and a second control line shared commonly by at least two
pixels among the pixels, the at least two pixels being such that
the fourth transistors of the at least two pixels are connected
to different scanning lines, and second electrically-conduc-
tive terminals of the third transistors of the at least two pixels
are connected to the second control line, the at least two pixels
being such that the third transistors of the at least two pixels
are concurrently turned ON, after the first transistors of the at
least two pixels are sequentially turned OFF.

[0014] Inthe display device, lighting periods in horizontal
pixel rows (that is, pixels) can be set to same timings and each
second control line can be shared commonly by two or more
horizontal pixel rows. This makes it possible that required
number of second control lines necessary to be independently
driven (and required number of outputs for the respective
second control lines) is decreased to fewer than that in a
conventional arrangement (see FIG. 16), and driver circuits
are simplified in configuration and decreased in size. This can
make mounting of the driver circuits easier and requires less
drawing around of wiring lines, so that improved productivity
can be achieved.

[0015] A display device of the present invention includes:
pixels, each of which is provided with first to fourth transis-
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tors, and a light-emitting element, each pixel being config-
ured so that a control terminal of the first transistor is con-
nected to a first control line, a control terminal of the fourth
transistor is connected to a scanning line, a first electrically-
conductive terminal of the fourth transistor is connected to a
data line, a first electrically-conductive terminal of the second
transistor is connected to a first power supply line via the first
transistor, a first electrically-conductive terminal of the third
transistor is connected to an initialization electric potential
supply line, a control terminal of the second transistor is
connected to the data line via the fourth transistor and to a
terminal of the light-emitting element via a capacitor, and the
terminal of the light-emitting element, a second electrically-
conductive terminal of the second transistor, and a second
electrically-conductive terminal of the third transistor are
connected to one other; and a second control line shared
commonly by at least two pixels among the pixels, the at least
two pixels being such that the fourth transistors of the at least
two pixels are connected to different scanning lines, and
control terminals of the third transistors of the at least two
pixels are connected to the second control line, the at least two
pixels being such that the third transistors of the at least two
pixels are concurrently turned ON, after the first transistors of
the at least two pixels are sequentially turned OFF.

[0016] Inthe display device of the present invention, light-
ing periods of pixels of different horizontal pixel rows can set
to same timings and each second control line can be shared
commonly by two or more horizontal pixel rows. This makes
it possible that the number of second control lines necessary
to be independently driven (and the number of outputs for
respective second control lines) is decreased to less than that
in a conventional arrangement, and driver circuits are simpli-
fied in configuration and reduced in size. This can make
mounting of the driver circuits easier and requires less draw-
ing around of wiring lines, so that an increased productivity
can be achieved.

Advantageous Effects of Invention

[0017] In the present invention, a display device including
a light-emitting element is arranged so that (i) the number of
second control lines necessary to be independently driven
(and the number of outputs for respective second control
lines) is decreased and (ii) driver circuits are simplified in
configuration and reduced in size. This can make mounting of
the driver circuits easier and requires less drawing around of
lines. This can achieve an improved productivity.

BRIEF DESCRIPTION OF DRAWINGS

[0018] FIG.1

[0019] FIG. 1 is a view schematically showing how a
present display device is arranged in accordance with
Embodiment 1.

[0020] FIG.2

[0021] FIG. 2 is a circuit view partially showing a configu-
ration of a pixel array (four pixels) in accordance with
Embodiment 1.

[0022] FIG.3

[0023] FIG. 3 is a timing chart showing a method for driv-
ing the pixel array shown in FIG. 2.

[0024] FIG.4

[0025] FIG. 4 is a view schematically showing how a
present display device is configured in accordance with
Embodiment 2.
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[0026] FIG.5

[0027] FIG. 5is a circuit view partially showing a configu-
ration of a pixel array (four pixels) in accordance with
Embodiment 2.

[0028] FIG.6

[0029] FIG. 6 is a timing chart showing a method for driv-
ing the pixel array shown in FIG. 5.

[0030] FIG.7

[0031] FIG. 7 is a view schematically showing how a
present display device is configured in accordance with
Embodiment 3.

[0032] FIG.8

[0033] FIG. 8is a circuit view partially showing a configu-
ration of a pixel array (four pixels) in accordance with
Embodiment 3.

[0034] FIG.9

[0035] FIG. 9 is a timing chart showing a method for driv-
ing the pixel array shown in FIG. 8.

[0036] FIG.10

[0037] FIG. 10 is a view schematically showing how a
present display device is configured in accordance with
Embodiment 4.

[0038] FIG. 11

[0039] FIG. 11 is a circuit view partially showing a con-
figuration of a pixel array (four pixels) is arranged in accor-
dance with Embodiment 4.

[0040] FIG.12

[0041] FIG. 12 is a timing chart showing a method for
driving the pixel array shown in FIG. 11.

[0042] FIG.13

[0043] FIG. 13 is a circuit view partially showing a con-
figuration of a pixel array (four pixels) in accordance with
Embodiment 5.

[0044] FIG. 14

[0045] FIG. 14 is a timing chart showing a method for
driving the pixel array shown in FIG. 13.

[0046] FIG.15

[0047] FIG. 15 is a view schematically showing how a
present display device is alternatively configured in accor-
dance with Embodiment 4.

[0048] FIG.16

[0049] FIG. 16 is a pixel circuit view showing a conven-
tional display device.

DESCRIPTION OF EMBODIMENTS

[0050] Embodiments of the present invention are described
below with reference to FIGS. 1 through 15.

Embodiment 1

[0051] FIG.1 isablock view showing how a display device
is configured in accordance with Embodiment 1. As shown in
FIG. 1, the display device includes a pixel array substrate
PAS, a display control circuit DCC, a light-emitting driver
EDR, a gate driver GDR, a correction driver RDR, an initial-
ization driver IDR, and a source driver SDR. The pixel array
substrate PAS includes wiring lines in which, for example, (i)
afirst power supply line Ypj and a data line Sj are provided for
a j” longitudinal pixel row, (ii) a first control line Fi, a scan-
ning line Gi, a third control line Ri, and a second power supply
line Xpi are provided for an i horizontal pixel row, and (iii)
a second control line AZC provided commonly for the i
horizontal pixel row and a (i-1)” horizontal pixel row.
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[0052] The gate driver GDR drives the scanning line Gi in
accordance with a clock pulse CK and a start pulse SDR
received from the display control circuit DCC. The source
driver SDR drives the data line Sj and the first power supply
lineYpj in accordance with a clock signal CK and a start pulse
SP received from the display control circuit DCC. The light-
emitting driver EDR drives the first control line Ei in accor-
dance with a clock signal CK and a start pulse SP received
from the display control circuit DCC. The correction driver
RDR drives the second power supply line Xpi and the third
control line Ri in accordance with a clock signal CK and a
start pulse SP received from the display control circuit DCC.
The initialization driver ID drives the second control line
AZC in accordance with a clock signal CK and a start pulse
SP received from the display control circuit DCC. Note that
the light-emitting driver EDR is mounted or monolithically
provided so as to extend along one side of a rectangular shape
of the pixel array substrate PAS, the gate driver GDR and a
correction driver RDR circuit are mounted or monolithically
provided so as to extend along that side of the rectangular
shape of the pixel array substrate PAS which is opposite to the
one side, and the initialization driver IDR is mounted or
monolithically provided near a corner of the rectangular
shape of the pixel array substrate PAS so as to be adjacent to
the gate driver GDR.

[0053] FIG. 2 partially shows a configuration of a pixel
array (four pixels) in accordance with Embodiment 1. As
shown in FIG. 2, an organic EL element (organic light-emit-
ting diode, light-emitting element) OEL, five n-channel tran-
sistors Ta through Te (first through fifth transistors), and a
capacitor C are provided in a pixel circuit Pij provided at an
intersection of the i horizontal pixel row and the j longitu-
dinal pixel row.

[0054] Note, here, that (i) a gate terminal of the transistor Ta
is connected to the first control line Ei, (ii) a gate terminal of
the transistor Td is connected to the scanning line Gi, (iii) a
gate terminal of the transistor Te is connected to the third
power line Ri, (iv) a gate terminal of the transistor Tb (drive
transistor) is connected to the data line Sj via the transistor Td
and to the second power supply line Xpi via the transistor Te,
(v) adrain terminal of the transistor Tb is connected to the first
power supply line Ypj via the transistor Ta, (vi) the capacitor
C is connected between a source terminal and a gate terminal
of the transistor Tb, (vii) the source terminal of the transistor
Tb is connected to an anode of the organic EL element OEL
and to the second control line AZC, which is shared com-
monly by pixels of the (i—1)” horizontal pixel row and the i
horizontal pixel row which is immediately upstream to the
(i-1)" horizontal pixel row, via the transistor Tc, (viii) a
cathode of the organic EL element OEL is connected to
Vceom, and (xi) a gate terminal and a drain terminal of the
transistor Tc are connected to each other.

[0055] FIG. 3 shows a method for driving the pixel array
substrate PAS in which pixels as shown in FIG. 2 are pro-
vided. In FIG. 3, (i) AZC indicates an electric potential of the
second control line AZC shared commonly by the (i-1)*
horizontal pixel row and i” horizontal pixel row immediately
downstream to the (i-1)” horizontal pixel row, (i) R(i-1)
indicates an electric potential of a third control line R(i-1) of
the (i-1)” horizontal pixel row, (iii) E(i—1) indicates an elec-
tric potential of a first contro] line E(i-1) of the (i-1)" hori-
zontal pixel row, (iv) G(i-1) indicates an electric potential of
a scanning line G(i-1) of the (i—1)" horizontal pixel row, (v)
Riindicates an electric potential of the third control line Ri of
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the i” horizontal pixel row, (vi) Ei indicates an electric poten-
tial of the first control line Ei of the i” horizontal pixel row,
(vii) Gi indicates an electric potential of the scanning line Gj
of the i horizontal pixel row, (viii) Sj indicates an electric
potential of the data line Sj, (ix) Xpi indicates an electric
potential of the second power supply line Xpi, (x) Vg(Tb)
indicates a gate electric potential of the transistor Tb in the i
horizontal pixel row, and (xi) Vs(Tb) indicates a source elec-
tric potential of the transistor Tb in the i”” horizontal pixel row.
[0056] As shown in FIG. 3, the first control line E(i-1) of
the (i-1)" horizontal pixel row is changed from “High” to
“Low” at t1, and the first control line Ei of the i horizontal
pixel row is changed from “High” to “Low” at t2. This turns
OFF the transistor Ta in the (i-1)” horizontal pixel row and
the transistor Ta in the i horizontal pixel row in this order
(that is, the organic EL element OEL in the (i-1)” horizontal
pixel row and the organic EL element OEL in the i horizon-
tal pixel row are turned off in this order).

[0057] Then, the second control line AZC shared com-
monly by the (i-1)” and i” horizontal pixel rows is changed
from “High” to “Low” at t3 at which both of the first control
lines E(i-1) and Ei in the respective (i—1)" and i” horizontal
pixel rows are being “Low”. This starts a period A during
which the anode electric potentials of the organic EL ele-
ments OEL in the respective (i—1)” and i” horizontal pixel
rows are being subjected to initialization. In the i” horizontal
pixel row, the transistor Tc are being turned ON during the
period A so that a source electric potential of the drive tran-
sistor Tb (which is the anode electric potential of the organic
EL element OEL) Vs(Tb) becomes VL(AZ)+Vth(Tc) by the
initialization, where VL(AZ) is a “Low” electric potential of
the second control line AZC and Vth(Tc) is a threshold elec-
tric potential of the transistor Tc. Note, here, that VL(AZ)+
Vth(Tc) is set to less than a light-emitting threshold value
Vth(EL) of the organic EL element OEL so that a current is
being prevented from flowing through the organic EL element
OEL during the period A. Note that it is desirable that an
aspect ratio (W/L ratio) of the transistor Tc is smaller than an
aspect ratio (W/L ratio) of the transistor

[0058] Tbinview ofthe following. While the anode electric
potential of the organic EL element OEL is being subjected to
the initialization, a current is flowing through a path passing
through the first power supply line Ypj, the transistor Ta, the
transistor Tb, the transistor Tc, and the first control line
[0059] AZC in this order. However, with the aspect ratio of
Tc being set to less than that of Tb, only a smaller current
flows through Tb (that is, electric stress on Tb is decreased).
This can prevent characteristic fluctuation of the transistor
Tb, whose characteristic variance affects display quality the
most, from being significantly large.

[0060] Then, the second control line AZC shared com-
monly by the (i-1)” and i horizontal pixel rows is changed
from “Low” to “High”. This ends the period A. Note that, in
the (i-1)" horizontal pixel row, similarly to the i” horizontal
pixel row, the anode electric potential of the organic EL
element OEL is subjected to initialization.

[0061] Both of the first control line E(i-1) of the (i-1)”
horizontal pixel row and the third control line (i-1) of the
(i-1)" horizontal pixel row are changed from “Low” to
“High” at t5. This starts a period B1 within which the thresh-
old value of the drive transistor in the (i-1)” horizontal pixel
row is detected. Then, the first control line E(i-1) of the
(i-1)™ horizontal pixel row is changed from “High” to “Low”
at t6. This ends the period B1.
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[0062] After this, the first control line Ei of the i pixel row
and the third control line Ri of the i” horizontal pixel row are
changed from “Low” to “High” att7. This starts the period B2
within the threshold value of the drive transistor (Tb) in the i”
horizontal pixel row is detected. As such, the transistor Te is
being turned ON during the period B2. This causes the gate
electric potential Vg(Tb) of the transistor Tb to become an
electric potential Vref of the second power supply line Xpi.
Note, here, that Vref is set to such a value that the following
expressions (1) and (2) are satisfied.

Vref>VL(AZ)+Vth(Tc)+Vth(Th) (1):
and
Vref<Vth(EL)+Vth(Th) ()

where Vth(Tb) is a threshold electric potential of the transis-
tor Tb and Vth(Tc) is a threshold electric potential of the
transistor Tc. As such, although the transistor Tb is turned ON
within the period B2, a current is prevented from flowing
through the organic EL element OEL. This causes the source
electric potential of the transistor Tb (=the anode electric
potential of the organic EL. element OEL) to be increased
from Vss by a current supplied from the first power supply
lineYp. Then, the transistor Tb is turned OFF after the source
electric potential Vs(Tb) of the transistor Tb is increased so
that Vs(Tb)=Vref-Vth(Tb).

[0063] Then, the third control line R(i-1) of the (i-1)”
horizontal row is changed from “High” to “Low” at t8, and the
first control line Ei of the i” horizontal row is changed from
“High” to “Low” at t9. This ends the period B2 to be finished.
[0064] The scanning line G(i-1) of the (i-1)” horizontal
pixel row is changed from “Low” to “High” at t10. This starts
a period C1 which is a data writing period of the (i-1)”
horizontal pixel row. Then, the third control line Ri of the i?”
horizontal pixel row is changed from “High” to “Low” att11.
Then, the scanning line G(i-1) of the (i-1)” horizontal pixel
row is changed from “High” to “Low” at t12. This ends the
period C1.

[0065] Thescanning line Gi ofthe i horizontal pixel row is
changed from “Low” to “High” at t12. This starts a period C2
which is a data wiring period of the i” horizontal pixel row. As
such, a data signal electric potential Vdat is being written into
the gate terminal of the transistor Tb via the data line Sj during
the period C2. This causes the gate electric potential Vg(Tb)
ofthe transistor Tb to be Vg(Tb)=Vdat. At this time, a voltage
Vgs applied between the gate terminal and the source termi-
nal of the transistor Tb is:

Vgs=(Cel/(Cel+Cst))x(Vdat-Vref)+ Vth(7b),

where Cst s a capacitor formed between the gate terminal and
the source terminal of the transistor Tb and Cel is a capaci-
tance of the organic EL element OEL. However, because a
value of Cel is significantly larger than that of Cst, the above
equation can be practically rewritten to an equation (3) below:

Vgs=Vdat-Vref+Vth(Th) 3.

As such, a value of the voltage Vgs applied between the gate
terminal and the source terminal of the transistor Tb corre-
sponds to the data.

[0066] The first control line E(i-1) of the (i-1)” horizontal
pixel row is changed from “Low” to “High” at 13. This starts
aperiod D1 during which the organic EL element OEL in the
(i-1)" horizontal pixel row is emitting light. Note that a
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period between t1 and t13 is a light extinction period (a black
insertion period) of the (i-1)” horizontal pixel row.

[0067] Then, the scanning line Gi of the i” horizontal pixel
row is changed from “High” to “Low” at t14. This ends the
period C2. Then, the first control line Ei of the i horizontal
pixel row is changed from “Low” to “High™ at t15. This starts
aperiod D2 during which the organic EL element OEL in the
i” horizontal pixel row is emitting light. Note that a period
between t2 and t15 is a light extinction period (a black inser-
tion periods) of the i horizontal pixel row. As such, a current
corresponding to Vgs (the voltage applied between the gate
terminal and the source terminal of the transistor Tb) flows
through the organic EL element OEL from the first power
supply line Ypj via the transistors Ta and Tb. At this time, the
gate terminal of the transistor Tb is electrically floated. As
such, the gate electric potential of the transistor Tb is
increased as the source electric potential of the transistor Tbis
increased. This keeps Vgs to a substantially fixed level. Note,
here, that, in a case where the electric potential of the first
power supply line Yp is set to such a value that the transistor
Tb operates in a saturation region, a channel length modula-
tion effect can be ignored. As such, a drain current flowing
from the transistor Tb is:

Tb=(Wxux Coxx(Vgs-Vth(Th))?)/(2xL),

where L is a cannel length, W is a channel width, pis an
electron mobility, Cox is a capacitance of an oxide. This
equation can be rewritten as follows by replacing Vgs with the
equation (3):

Tb=(WxuxCoxx(Vdat-Vref)?/(2xL).

[0068] That is, the drain current Ib (which is a current
flowing through the organic El element OEL) can be set to a
value corresponding to Vdat, irrespectively of a variance of
threshold values Vth(Tb) from one pixel circuit to another and
changes in the threshold values Vth(Tb) that occur over a
course of time.

[0069] As described above, in the display device of the
present embodiment in which the second control line AZC is
provided commonly for the (i-1)” and i? horizontal pixel
rows, (i) the anode electric potentials in two or more horizon-
tal pixel rows can be concurrently subjected to the initializa-
tion and (ii) the lighting periods in the respective two or more
pixels horizontal pixel rows (pixels) can be set to same tim-
ings (that is, the lighting periods in the respective two or more
pixels horizontal pixel rows (pixels) can be made identical
with each other). This makes it possible that an effect that the
number of second control lines necessary to be independently
driven (and the number of outputs for the respective second
control lines) is decreased to fewer than that in a conventional
arrangement (see F1G. 16), and the initialization driver IDR is
simplified in configuration and reduced in size. This can make
mounting of the initialization driver IDR easier and requires
less drawing around of wiring lines. This can achieve
improved productivity. Because the initialization driver IDR
is simplified in configuration and reduced in size as described
above, it can be mounted or monolithically provided near one
corner of the rectangular shape of the pixel array substrate
PAS (see FIG. 1).

[0070] Note that, in a case where light extinction periods
(black insertion periods) of respective pixels are extended so
that increased number of horizontal pixel rows can commonly
share one second control line as their second control lines,
there can be a further decrease in the number of outputs of the
initialization driver IDR (and the number of the second con-
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trol lines necessary to be independently driven). For example,
in a case where the light extinction periods of the respective
pixels are set to half-frame periods so that a half of entire
horizontal pixel rows commonly share a same second control
line, required number of outputs of the initialization driver
IDR is decreased to two. As such, in a case where the display
device of Embodiment 1 is a full-HD display device, 1078
outputs, out of 1080 outputs, of the initialization driver IDR
can be omitted. Note, also, that the anode electric potentials in
the entire horizontal pixel rows (pixels) can be concurrently
subjected to the initialization, after lights in the entire hori-
zontal pixel rows are extinguished sequentially from one
horizontal pixel row to another after scanning of the entire
horizontal pixel rows sequentially one after another. In this
case, the required number of outputs of the initialization
driver IDR can be decreased to one. Note that the number of
outputs of the initialization driver IDR should be determined
in consideration of factors such as required lighting periods,
characteristics of the organic EL elements OEL and the tran-
sistors, and an allowable driver circuit area.

[0071] Note, also, that, in the display device of Embodi-
ment 1 in which the transistor Tc is diode-connected, required
number of power supply lines can be decreased to fewer than
that in a conventional arrangement (see FIG. 16). This can
increase an aperture ratio and reduce parasitic capacitance
formed between each power supply line and a corresponding
line (for example, a data line) intersecting with that power
supply line. Further, it is also possible that power supply lines
and respective corresponding lines intersecting with them are
short-circuited less, so that a higher yield ratio (that is, a
higher productivity) can be achieved. Furthermore, in this
case, because it is only necessary that a gate terminal and a
drain terminal of a same element are short-circuited (that is,
connected to each other), drawing around of lines in a pixel
circuit can be simplified and a required layout area can be
decreased. This also makes it possible that required number
of power supply circuits within a driver is decreased to fewer
than that in the conventional arrangement (see FIG. 16).
[0072] Further, the display device of Embodiment 1 brings
about an advantageous driving effect described as follows. A
current is passing through a path passing through the first
power supply line Ypj, the transistors Ta, Tb, and Tc, and the
second control line AZC during the period A (that is, a reset
period during which the anode electric potential of the
organic EL. element OEL is being reset). According to
Embodiment 1, the voltage Vgs applied between the gate
terminal and the source terminal of the transistor Tc is equiva-
lent to a voltage Vds applied between the drain terminal and
the source terminal of the transistor Tc, so that the transistor
Tc always operates in the saturation region. In the saturation
region, a drain current Ic flowing from the transistor Tc is:

Te=((WxuxCoxx(vgs—Vth(Te))?)/(2xL).

As such, unlike the conventional arrangement (see FIG. 16),
no high current flows through the transistor Tc. That is,
according to the display device of Embodiment 1, a current
limiter function is realized which works during the initializa-
tion of the anode electric potential.

Embodiment 2

[0073] FIG. 4 isablock view showing how a display device
is configured in accordance with Embodiment 2. As shown in
FIG. 4, the display device includes a pixel array substrate
PAS, a display control circuit DCC, a light-emitting driver
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EDR, a gate driver GDR, a correction driver RDR, an initial-
ization driver IDR, and a source driver SDR. The pixel array
substrate PAS includes wiring lines in which, for example, (i)
afirst power supply line Ypj and a data line Sj are provided for
a j” longitudinal pixel row, (ii) a first control line Fi, a scan-
ning line Gi, a third control line Ri, a second power supply
line Xpi, and an initialization electric potential supply line
Xgi are provided for an i horizontal pixel row, and (iii) a
second control line AZC is provided commonly for (i-1)"
and i” horizontal pixel rows.

[0074] The gate driver GDR drives the scanning line Gi in
accordance with a clock pulse CK and a start pulse SP
received from the display control circuit DCC. The source
driver SDR drives the data line Sj and the first power supply
line Ypj in accordance with a clock signal CK and a start pulse
SP received from the display control circuit DCC. The light-
emitting driver EDR drives the first control line Ei in accor-
dance with a clock signal CK and a start pulse SP received
from the display control circuit DCC. The correction driver
RDR drives the second power supply line Xpi and the third
control line Ri in accordance with a clock signal CK and a
start pulse SP received from the display control circuit DCC.
The initialization driver IDR drives the second control line
AZC and the initialization electric potential supply line Xqiin
accordance with a clock signal CK and a start pulse SP
received from the display control circuit DCC. Note that the
light-emitting driver EDR is mounted or monolithically pro-
vided so as to extend along one side of a rectangular shape of
the pixel array substrate PAS, the gate driver GDR and a
correction driver RDR circuit are mounted or monolithically
provided so as to extend along that side of the rectangular
shape of the pixel array substrate PAS which is opposite to the
one side, and the initialization driver IDR is mounted or
monolithically provided near a corner of the rectangular
shape of the pixel array substrate PAS so as to be adjacent to
the gate driver GDR.

[0075] FIG. 5 partially shows a configuration of the pixel
array substrate PAS (four pixels) in accordance with Embodi-
ment 2. As shown in FIG. 5, an organic EL element (organic
light-emitting diode, light-emitting element) OEL, five
n-channel transistors Ta through Te (first through fifth tran-
sistors), and a capacitor C are provided in a pixel circuit Pjj
provided at an intersection of the i” horizontal pixel row and
the j” longitudinal pixel row.

[0076] Note,here, that (i) a gate terminal of the transistor Ta
is connected to the first control line Ei, (ii) a gate terminal of
the transistor Td is connected to the scanning line Gi, (iii) a
gate terminal of the transistor Te is connected to the third
control line Ri, (iv) a gate terminal of the transistor Tb (driver
transistor) is connected to the data line Sj via the transistor Td
and to the second power supply line Xpi via the transistor Te,
(v)adrainterminal of the transistor Tb is connected to the first
power supply line Ypj via the transistor Ta, (vi) the capaci-
tance C is connected between the gate terminal and a source
terminal of the transistor Tb, (vii) the source terminal of Tb is
connected to an anode of the organic EL element OEL and to
the initialization electric potential supply line Xqi via the
transistor Tc, (viii) a cathode of the organic EL element OEL
is connected to Vcom, and (ix) a gate terminal of the transistor
Tc is connected to the second control line AZC shared com-
monly by the (i-1)” horizontal pixel row and the i horizontal
pixel row which is immediately downstream to the (i-1)”
horizontal pixel row.
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[0077] FIG. 6 shows a method for driving the pixel array
substrate PAS in which pixel circuits as shown in FIG. 5 are
provided. In FIG. 6, (i) AZC indicates an electric potential of
the second control line AZC commonly shared by the (i-1)"
and i horizontal pixel rows, (ii) R(i-1) indicates an electric
potential of a third control line R(i-1) of the (i-1)” horizontal
pixel row, (iii) E(i-1) indicates an electric potential of a first
contro] line E(i-1) of the (i-1)" horizontal pixel row, (iv) Gi
indicates an electric potential of a scanning line G(i-1) in the
(i-1)" horizontal pixel row, (v) Ri indicates an electric poten-
tial of the third control line Ri of the i horizontal pixel row,
(vi) Ei indicates an electric potential of the first control line Ei
of the i” horizontal pixel row, (vii) Gi indicates an electric
potential of the scanning line Gj of the i horizontal pixel row,
(viii) Sj indicates an electric potential of the data line Sj, (ix)
Xpi indicates an electric potential of the second power supply
line Xpi, (x) Xqi indicates an electric potential of the initial-
ization electric potential supply line Xqi, (xi) Vg(Tb) indi-
cates a gate electric potential of the transistor Tb in the i
horizontal pixel row, and (xii) Vs(Tb) indicates a source elec-
tric potential of the transistor Tb in the i”” horizontal pixel row.
[0078] As shown in FIG. 6, the first control line E(i-1) of
the (i-1)" horizontal pixel row is changed from “High” to
“Low” at t1, and the first control line Ei is changed from
“High” to “Low” at t2. This turns OFF the transistor Ta in the
(i-1)" horizontal pixel row and the transistors Ta in the i”
horizontal pixel row in this order (that is, an organic EL
element OEL in the (i-1)” horizontal pixel row and the
organic EL element OEL in the i” horizontal pixel row are
turned off in this order).

[0079] Then, the second control line AZC commonly
shared by the (i-1)” and i” horizontal pixel rows is changed
from “Low” to “High” at t3 at which both of the first control
lines

[0080] E(i-1) and Ei of the respective (i-1)” and i” hori-
zontal pixel rows are being “L.ow”, so thata period A is started
during which anode electric potentials of the organic EL
elements in the respective (i-1)” and i” horizontal pixel rows
are being subjected to initialization. In the i horizontal pixel
row, the transistor Tc is being turned ON during the period A,
so that a source electric potential Vs(Tb) of the drive transis-
tor Tb (the anode electric potential of the organic EL element
OEL) becomes an electric potential Vss of the initialization
electric potential supply line Xqi by the initialization. The
electric potential Vss is set to less than a light-emitting thresh-
old value Vth(EL) of the organic EL element OEL so that a
current is prevented from flowing through the organic EL
element OEL during the period A. Note that it is desirable that
an aspect ratio (W/L ratio) of the transistor Tc is smaller than
an aspect ratio (W/L ratio) of the transistor Tb in view of the
following. While the anode electric potential of the organic
EL element OEL is being subjected to the initialization, a
current is flowing through a path passing through the first
power supply line Ypj, the transistor Ta, the transistor Tb, the
transistor Tc, and the first control line AZC in this order.
However, with the aspect ratio of Tc being set to smaller than
that of Tb, only a smaller current flows through the transistor
Tb (that is, electric stress on the transistor Tb is decreased).
This can prevent characteristic fluctuation of the transistor
Tb, whose characteristic variance affects display quality the
most, from being significantly large.

[0081] The second control line AZC commonly shared by
the (i-1)* and i” horizontal pixel row is changed from “High”
to “Low” at t4. This ends the period A. In the (i-1)" horizontal
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pixel row, similarly to the i” horizontal pixel row, an anode
electric potential of an organic EL element OEL is subjected
to initialization.

[0082] Both of the first control line E(i-1) and the third
control line R(i-1) of the (i-1)” horizontal pixel row are
changed from “Low” to “High” during t5. This starts a period
B1 within which a threshold value of the drive transistor in the
(i-1)" horizontal pixel row is detected. Then, the first control
line E(i-1) of the (i-1)” horizontal pixel row is changed from
“High” to “Low” at t6. This ends the period B1.

[0083] Subsequently, both of the first control line Ei and the
third control line Ri in the (i-1)” horizontal pixel row are
changed from “Low” to “High” at t7. This starts a period B2
within which a threshold value of the drive transistor (Tbh) in
the (i-1)" horizontal pixel row is detected. The transistor Te
is being turned ON during the period B2 so that the gate
electric potential Vg(Tb) of the transistor Tb becomes an
electric potential Vref of the second power supply line Xpi.
[0084] Note, here, that the electric potential Vref is set to
such a value that the following mathematical expressions (4)
and (5) are satisfied.

Vref>Vss+Vth(Th) (4);
and
Vref<Vth(EL)+Vth(7h) (5),

where Vth(Tb) is a threshold electric potential of the transis-
tor Tb and Vth(Tc) is a threshold electric potential of the
transistor Tc.

[0085] As such, although the transistor Tb is turned ON
within the period B2, no current flows through the organic EL,
element OEL. This increases the source electric potential
Vs(Tb) of the transistor Tb (which is equivalent to the anode
electric potential of the organic EL element OEL) from Vss
by the current supplied from first power supply line Ypj.
Then, the transistor Tb is turned OFF after the source electric
potential Vs(Tb) of the transistor Tb is increased so that
Vs(Tb)=Vref-Vth(Tb).

[0086] Thethird control line R(i-1)in the (i-1)” horizontal
pixel row is changed from “High” to “Low” at t8, and the first
control line Ei in the i” horizontal pixel row is changed from
“High” to “Low” at t9. This ends the period B2.

[0087] Then, the scanning line G(i-1) in the (i-1)” hori-
zontal line is changed from “Low” to “High” at t10. This
starts a period C 1 which is a data writing period of the (i-1)"
horizontal pixel row. Then, the third control line Ri in the i”*
horizontal pixel row is changed from “High™ to “Low” at t11.
Then, the scanning line G(i-1) in the (i-1)" horizontal pixel
row is changed from “High” to “Low” at t12. This ends the
period C1.

[0088] The scanning line Gi of the i” horizontal pixel row is
changed from “Low” to “High” at t12. This starts a period C2
which is a data writing period of the i” horizontal pixel row.
As such, a data signal electric potential Vdat is being written
into the gate terminal of the transistor Tb from the data line Sj
during the period C2. This causes a gate electric potential
Vg(Tb) of the transistor Tb to become Vdat. At this time, a
voltage Vgs applied between the gate terminal and the source
terminal of the transistor Tb is:

Vgs=((Cel/(Cel+Cst))x(Vdat-Vref)+ Vth(7b),

where Cst is a capacitor formed between the gate terminal and
the source terminal of the transistor Tb and Cel is a capaci-
tance of the organic EL element OEL. However, because a
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value of Cel is significantly larger than that of Cst, the above
equation can be practically rewritten to an equation (6) below:

Vgs=Vdat—Vref+Vth(Th) ().

As such, the voltage Vgs applied between the gate terminal
and the source terminal of the transistor Tb has a value cor-
responding to data.

[0089] The first control line E(i-1) is changed from “Low”
to “High” at t13. This starts a period D1 during which the
organic EL element OEL in the (i—1)” horizontal pixel row is
emitting light. Note that a period between t1 and t13 is a light
extinction period (that is, a black insertion period) of the
(i-1)” horizontal pixel row.

[0090] Then, the scanning line Gi of the i* horizontal pixel
row is changed from “High” to “Low” at t14. This ends the
period C2. After this, the first control line Ei of the i hori-
zontal pixel row is changed from “Low” to “High” at t15. This
starts a period D2 during which the organic EL element OEL
in the i” horizontal pixel row is emitting light. Note that a
period between 2 and t15 is a light extinction period (that is,
black insertion periods) of the i horizontal pixel row. As
such, a current corresponding to Vgs (the voltage applied
between the gate terminal and the source terminal of the
transistor Tb) flows from the first power supply line Ypj to the
organic EL element OEL in the i” horizontal pixel row via the
transistors Ta and Tb. At this time, the gate terminal of the
transistor Tb is electrically floated. As such, the gate electric
potential of the transistor Tb is increased as the source electric
potential of the transistor Tb is increased. This keeps Vgsto a
substantially fixed level. Note, here, that, in a case where the
electric potential of the first power supply line Yp is set to
such a value that the transistor Tb operates in a saturation
region, a channel length modulation effect can be ignored. In
this case, a drain current Ib flowing from the transistor Tb is:

Ib=(WxuxCoxx(Vgs—Vth(Th))?)/(2xL),

where L is a cannel length, W is a channel width, p is an
electron mobility, Cox is a capacitance of an oxide. This
equation can be rewritten as follows by replacing Vgs with the
equation (6),

Ih=(WxuxCoxx(Vdat-Vref)%/(2xL).

[0091] That is, the drain Ib (that is, a current flowing
through the organic El element OEL) can be set to a value
corresponding to Vdat, irrespectively of variances of thresh-
old values Vth(Tb) from one pixel circuit to another and
changes in the threshold values Vth(Tb) that occur over a
course of time.

[0092] As described above, the second control AZC line
can be shared commonly by the (i-1)* and i horizontal pixel
rows in the display device of Embodiment 2. This makes it
possible that required number of second control lines neces-
sary to be independently driven (and required number of
outputs for the respective second control lines) is decreased to
fewer than that in the conventional arrangement (see F1G. 16),
and the initialization driver IDR is simplified in configuration
and reduced in size. This can make mounting of the initial-
ization driver IDR easier and requires less drawing around of
wiring lines, so that higher productivity can be achieved. This
makes it possible that the initialization driver IDR is mounted
or monolithically provided near a corner of the rectangular
shape of the pixel array substrate PAS, as shown in FIG. 4.
[0093] Note that, in a case where light extinction periods
(black insertion periods) of pixels are extended so that
increased number of horizontal pixel rows (pixels) can share
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a same line commonly as their second control lines, it is
possible that required number of outputs of the initialization
driver IDR (and the number of the second control lines nec-
essary to be independently driven) is further decreased. For
example, in a case where the light extinction periods of the
pixels are set to half-frame periods so that a half of entire
horizontal pixel rows shares a same second control line,
required number of outputs of the initialization driver IDR is
decreased to two. As such, in a case where the display device
of Embodiment 2 is a full-HD display device, 1078 outputs,
out of 1080 outputs, of the initialization driver IDR can be
omitted. Note, also, that, the anode electric potentials in the
entire horizontal pixel rows (pixels) can be concurrently sub-
jected to initialization, after lights in the pixels are extin-
guished sequentially from one horizontal pixel row to another
after scanning of the entire horizontal pixel rows one after
another sequentially. This makes it possible that the required
number of outputs of the initialization driver IDR is decreased
to one. Note that the number of outputs of the initialization
driver IDR should be determined in consideration of factors
such as required lighting periods, characteristics of the
organic EL element OEL and the transistors, and an allowable
driver circuit area.

Embodiment 3

[0094] FIG.7 is ablock view showing how a display device
is configured in accordance with Embodiment 3. As shown in
FIG. 7, the display device includes a pixel array substrate
PAS, a display control circuit DCC, a light-emitting driver
EDR, a gate driver GDR, a correction driver RDR, an initial-
ization driver IDR, and a source driver SDR. The pixel array
substrate PAS includes wiring lines in which, for example, (i)
a first power supply line Ypj and a data line Sj are provided for
a j” longitudinal pixel row, (ii) a first control line Ei, a scan-
ning line Gi, a third control line Ri, a second power supply
line Xpi, and an initialization electric potential supply line
Xgi are provided for an i horizontal pixel row, and (iii) a
second control line AZC is commonly shared by (i-1)* and i
horizontal pixel rows.

[0095] The gate driver GDR drives the scanning signal line
Gi inaccordance with a clock pulse CK and a start pulse SDR
received from the display control circuit DCC. The source
driver SDR drives the data line Sj and the first power supply
line Ypj in accordance with a clock signal CK and a start pulse
SP received from the display control circuit DCC. The light-
emitting driver EDR drives the first control line Ei in accor-
dance with a clock signal CK and a start pulse SP received
from the display control circuit DCC. The correction driver
RDR drives the third control line Ri in accordance with a
clock signal CK and a start pulse SP received from the display
control circuit DCC. The initialization driver IDR drives the
second control line AZC in accordance with a clock signal CK
and a start pulse SP received from the display control circuit
DCC. Note that the light-emitting driver EDR is mounted or
monolithically provided so as to extend along one side of a
rectangular shape of the pixel array substrate PAS, the gate
driver DGR and a correction driver RDR circuit are mounted
or monolithically provided so as to extend along that side of
the rectangular shape of the pixel array substrate PAS which
is opposite to the one side, and the initialization driver IDR is
mounted or monolithically provided near a corner of the
rectangular shape of the pixel array substrate PAS so as to be
adjacent to the gate driver GDR.
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[0096] FIG. 8 partially shows a configuration of the pixel
array substrate PAS (four pixels) in accordance with Embodi-
ment 3. As shown in FIG. 8, an organic EL element OEL, five
n-channel transistors (field-effect transistor) Ta through Te,
and a capacitor C are provided in a pixel circuit Pij provided
at an intersection of the i” horizontal pixel row and the j*
longitudinal pixel row.

[0097] Note, here, that (i) a gate terminal of the transistor Ta
is connected to a first control line Ei, (ii) a gate terminal of the
transistor Td is connected to a scanning line Gi, (iii) a gate
terminal of the transistor Te is connected to a third control line
Ri, (iv) a gate terminal of the transistor Tb (driver transistor)
is connected to a data line Sj via the transistor Td and to a
scanning line Xpi in the i” horizontal pixel row via the tran-
sistor Te, (v) a drain terminal of the transistor Tb is connected
to a first power supply line Ypj via the transistor Ta, (vi) the
capacitor C is provided between the gate terminal and a
source terminal of the transistor Tb, (vii) the source terminal
of'the transistor Tb is connected to an anode of the organic EL
element OEL and to the second control line AZC, which is
commonly shared by pixels of the (i-1)" horizontal pixel row
and the i horizontal pixel row which is downstream to the
(i-1)" horizontal pixel row are connected, via the transistor
Tc (viii) a cathode of the organic EL element OEL is con-
nected to Vcom, and (ix) the gate terminal and the drain
terminal of the transistor Tc are connected to each other. That
is, in the pixel circuit, the gate terminal and the drain terminal
of the transistor Tc are connected to the anode of the organic
EL element OEL, and the source terminal of the transistor Tc
is connected to the second control line AZC.

[0098] FIG. 9 shows a method for driving the pixel array
substrate PAS in which pixel circuits as shown in FIG. 8 are
provided. In FIG. 9, (i) AZC indicates an electric potential of
the second control line AZC commonly shared by the (i-1)"
and i’ horizontal pixel rows, (ii) R(i-1) indicates an electric
potential of the third control line R(i-1) of the (i-1)* hori-
zontal pixel row, (iii) E(i-1) indicates an electric potential of
the first control line E(i-1) of the (i-1)" horizontal pixel row,
(iv) G(i-1) indicates an electric potential of the scanning line
G(i-1) of the (i-1)” horizontal pixel row, (v) Ri indicates an
electric potential of the third control line Ri of the i” horizon-
tal pixel row, (vi) Gi indicates an electric potential of the
control line Gi of the i” horizontal pixel row, (vii) Sj indicates
an electric potential ofthe data line Gj, (viii) Vg(Tb) indicates
a gate electric potential of the transistor Tb in the i horizontal
pixel row, and (ix) Vs(Tb) indicates a source electric potential
of the transistor Tb in the i” horizontal pixel row.

[0099] Operations between t1 and t4 are similar to respec-
tive operations between t1 and t4 described in FIG. 3.
[0100] Both of the first control line E(i-1) and the third
control line R(i-1) of the (i-1)” horizontal pixel row are
changed from “Low” to “High” at t5. This starts a period B1
within which a threshold value of the drive transistor in the
(i-1)" horizontal pixel row is detected. Then, the first control
line E(i-1) of the (i-1)” horizontal pixel row is changed from
“High” to “Low” at t6. This ends the period B1.

[0101] Both of'the first control line Ei and the third control
line Ri of the i? horizontal pixel row are changed from “Low”
to “High™ at t7. This starts a period B2 within which a thresh-
old value of the drive transistor (Tb) is detected. As such, the
transistor Te are being turned ON during the period B2 so that
a gate electric potential Vg(Tb) of the transistor Tb becomes
VI(Gi) which is a “Low (inactive)” electric potential of the
scanning line Gi of the i* horizontal pixel row.
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[0102] Note, here, that VL(Gi) is set to such a value that the
following mathematical expressions (7) and (8) are satisfied:

VL(Gi)>VL(AZ)+Vth(Tc)+Vth(Th) ;
and

VL(Gi)<Vth(EL)+Vth(Th) ®),

where Vth(Tb) is a threshold electric potential of the transis-
tor Tb and Vth(Tc¢) is an electric potential of the transistor Tc.
[0103] As such, although the transistor Tb is turned ON
within the period B2, a current is prevented from flowing
through the organic EL element OEL. This causes a source
electric potential of the transistor Tb (the anode electric
potential of the organic EL. element OEL) to be increased
from Vss by a current supplied from the first power supply
line Ypj. Then, the transistor Tb is turned OFF after the source
electric potential Vs of the transistor Tb is increased so that
Vs(Tb)=Vref-Vth(Tb).

[0104] Then, the third control line R(i-1) ofthe(i-1)” hori-
zontal pixel row is changed from “High” to “Low” at t8. Then,
the first control line Ei of the i” horizontal pixel row is
changed from “High” to “Low” at t9. This ends the period B2.
Operations between t10 and t15 (which corresponds to peri-
ods C1, C2, D1, and D2) are similar to respective operations
between t10 and t15 described in FIG. 3.

[0105] The display device of Embodiment 3 brings about a
merit same as the merit described in Embodiment 2 and
another merit that the number of power supply lines can be
further decreased. This can improve an aperture ratio and
decrease parasitic capacitance formed between each power
supply line and a corresponding line (for example, a data line)
intersecting with that power supply line. Further, short-circuit
between each power supply line and the corresponding line
intersecting with that power supply line is reduced so that a
yield ratio (that is, productivity) can be improved. Further-
more, decreasing of the number of power supply lines can
cause a decrease in the number of power supply circuits in
each driver.

Embodiment 4

[0106] FIG. 10 is a block view showing a configuration of a
display device in accordance with Embodiment 4. As shown
in FIG. 10, the display device includes a pixel array substrate
PAS, a display control circuit DCC, a light-emitting driver
EDR, a gate driver GDR, an initialization driver IDR, and a
source driver SDR. The pixel array substrate PAS includes
wiring lines in which, for example, (i) a first power supply line
Ypj and a data line Sj are provided for a j* longitudinal pixel
row, (ii) a first control line Ei and a scanning line Gi are
provided for an i” horizontal pixel row, and (iii) a second
control line AZC is commonly shared by (i-1)” and i” hori-
zontal pixel rows.

[0107] The gate driver GDR drives the scanning line Gi in
accordance with a clock pulse CK and a start pulse SP
received from the display control circuit DCC. The source
driver SDR drives the data line Sj and the first power supply
line Ypj in accordance with a clock signal CK and a start pulse
SP received from the display control circuit DCC. The light-
emitting driver EDR drives the first control line Ei in accor-
dance with a clock signal CK and a start pulse SP received
from the display control circuit DCC. The initialization driver
IDR drives the second control line AZC in accordance with a
clock signal CK and a start pulse SP received from the display
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control circuit DCC. Note that the light-emitting driver EDR
is mounted or monolithically provided so as to extend along
one side of a rectangular shape of the pixel array substrate
PAS, the gate driver GDR is mounted or monolithically pro-
vided so as to extend along that side of the rectangular shape
of the pixel array substrate PAS which is opposite to the one
side, and the initialization driver IDR is mounted or mono-
lithically provided near a corner of the rectangular shape of
the pixel array substrate PAS so as to be adjacent to the gate
driver GDR. Obviously, both of the light-emitting driver EDR
and the gate drivers GDR can be mounted or monolithically
provided so as to extend along one side of the rectangular
shape of the pixel array substrate PAS (see FIG. 15).

[0108] FIG. 11 partially shows a configuration of the pixel
array substrate (four pixel circuits) in accordance with
Embodiment 4. As shown in FIG. 11, an organic EL element
OEL, five n-channel transistors (filed-effect transistors) Ta
through Te, and a capacitor C are provided in a pixel circuit Pij
provided at an intersection of the i”” horizontal pixel row and
the j longitudinal pixel row.

[0109] Note,here, that (i) a gate terminal of the transistor Ta
is connected to a first control line Ei, (ii) a gate terminal of the
transistor Td is connected to a scanning line Gi, (iii) a gate
terminal of the transistor Te is connected to a scanning line
G(i-1) of the (i-1)" horizontal pixel row immediately fol-
lowed by the i” horizontal pixel row, (iv) a gate terminal of the
transistor Tb (driver transistor) is connected to a data line Sj
via the transistor Td and to a scanning line Gi of the i”
horizontal pixel row via the transistor Te, (v) a drain terminal
of the transistor Tb is connected to a first power supply line
Ypj via the transistor Ta, (vi) the capacitor C is provided
between the gate terminal and a source terminal of the tran-
sistor Tb, (vii) the source terminal of Tb is connected to an
anode of the organic EL element OEL and to the second
control line AZC, which is commonly shared by pixels of the
(i-1)" horizontal pixel row and the i” horizontal pixel row
which is immediately downstream to the (i-1)* horizontal
pixel row, via the transistor Tc, (viii) a cathode of the organic
EL element OEL is connected to Vcom, and (ix) the gate
terminal and the drain terminal of the transistor Tc are con-
nected to each other. That is, in the pixel circuit, the gate
terminal and the drain terminal of the transistor Tc are con-
nected to the anode of the organic EL element OEL, and the
source terminal of the transistor Tc is connected to the second
control line AZC.

[0110] FIG. 12 shows a method for driving the pixel array
substrate PAS in which pixel circuits as shown in FIG. 11 are
provided. In FIG. 12, (i) AZC indicates an electric potential of
the second control line AZC commonly shared by the (i-1)"
and i” horizontal pixel rows, (ii) E(i-1) indicates an electric
potential of the first control line E(i-1) of the (i-1)" horizon-
tal pixel row, (iii) G(i-1) indicates an electric potential of the
scanning line G(i-1) of the (i-1)" horizontal pixel row, (iv)
Gi indicates an electric potential of the scanning line Gi of the
i horizontal pixel row, (v) Sj indicates an electric potential of
the data line Sj, (vi) Vg(Tb) indicates a gate electric potential
of the transistor Tb in the i’ horizontal pixel row, and (vii)
Vs(Tb) indicates a source electric potential of the transistor
Tb in the i horizontal pixel row.

[0111] Operations between t1 and t4 are similar to the
respective operations between t1 and t4 described in FIG. 3.
[0112] Both of the first control line E(i-1) of the (i-1)"
horizontal pixel row and a scanning line G(i-2) of a further
horizontal pixel row immediately followed by the (i-1)"
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horizontal pixel row are changed from “Low” to “High” at t5.
This starts a period B1 within which a threshold value of the
drive transistor in the (i-1)” horizontal pixel row is detected.
Then, the first control line E(i-1) of the (i-1)” horizontal
pixel row is changed from “High” to “Low” at t6. This ends
the period B1. Then, a scanning line G(i-2) of the further
horizontal pixel row is changed from “High” to “Low” at t7.
[0113] Then, both of the scanning line G(i-1) of the (i-1)"”
horizontal pixel row and the first control line Ei of the i’
horizontal pixel row are changed from “Low” to “High” at t8.
This concurrently starts a period B2 and a period C1, where
the period B2 is a period within which a threshold value of the
drive transistor (Tb) in the i” horizontal pixel row is detected
and the period C1 is a data writing period of the (i-1)”
horizontal pixel row. As such, during the period B2, the gate
electric potential Vg(Tb) of the transistor Tb are being VL(G1)
which is a “Low (inactive)” electric potential of the scanning
line Gi of the i” horizontal pixel row.

[0114] Note, here, that VL(G1i) is set similarly to VL(Gi) of
Embodiment 3. As such, a source electric potential of the
transistor Tb (=anode electric potential of the organic EL
element OEL) is increased from Vss by a current supplied via
the first power supply line Ypj. Then, the transistor Tb is
turned OFF after the source electric potential Vs(Tb) of the
transistor Tb is increased so that Vs(Tb)=Vref-Vth(Tb).
[0115] Then, the first control line Ei of the i” horizontal
pixel row is changed from “High” to “Low” at t9. This ends
the period B2. After this, the scanning line G(i-1) of the
(i-1)" horizontal pixel row is changed from “High” to “Low”
at t10. This ends the period C1 which is the data writing
period of the (i-1)” horizontal pixel row. Note that operations
between the periods C2, D1, and D2 are similar to the respec-
tive corresponding operations described in Embodiment 3
(FIG.9).

[0116] The display device of Embodiment 4 brings about a
merit same as the merit described in Embodiment 3 and
another merit that a third control line can be omitted. This
eliminates the necessity for a correction driver RDR. In the
pixel array substrate, a higher aperture ratio can be achieved
and there is less parasitic capacitance formed between each
third control line and a corresponding line (for example, a
data line) intersecting with that third control line. Also, third
control lines and respective corresponding lines intersecting
with them are short-circuited less so that a higher yield ratio
(that is, a higher productivity) can be achieved.

Embodiment 5

[0117] A display device of Embodiment 5 is configured
similarly to the display device of Embodiment 4 shown in
FIG. 10. FIG. 13 partially shows a configuration of a pixel
array substrate (four pixel circuits) in accordance with
Embodiment 5. As shown in FIG. 13, an organic EL element
OEL, four n-channel transistors Ta through Td, and a capaci-
tor C are provided in a pixel circuit Pij provided at an inter-
section of an i” horizontal pixel row and a j” longitudinal
pixel row.

[0118] Note, here, that (i) a gate terminal of the transistor Ta
is connected to a first control line Ei, (ii) a gate terminal of the
transistor Td is connected to a scanning line Gi of the i
horizontal pixel row, (iii) a gate terminal of the transistor Tb
(drive transistor) is connected to a data line Sj via the transis-
tor Td, (iv) a drain terminal of the transistor Tb is connected
to a first power supply line Ypj via the transistor Ta, (v) the
capacitor C is provided between the gate terminal and a
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source terminal of the transistor Tb, (vi) the source terminal of
the transistor Tb is connected to an anode of the organic ELL
element OEL and to a second control line AZC, which is
commonly shared by pixels of the i” horizontal pixel row and
an (i-1)” horizontal pixel row immediately upstream to the i””
horizontal pixel row, via the transistor Tc (vii) a cathode of the
organic EL element OEL is connected to Vcom, and (ix) the
gate terminal and the drain terminal of the transistor Tc are
connected to each other. That is, in each of the pixel circuits,
the gate terminal and the drain terminal of the transistor Tc are
connected to the anode of the organic EL element OEL, and
the source terminal of the transistor Tc is connected to the
second control line AZC.

[0119] FIG. 14 shows a method for driving the pixel array
substrate PAS in which pixel circuits as shown in FIG. 13 are
provided. In FIG. 14, (i) AZC indicates an electric potential of
the second control line AZC shared by the (i-1)* and i”
horizontal pixel rows, (ii) E(i-1) indicates an electric poten-
tial of the first control line E(i-1) of the (i-1)* horizontal
pixel row, (iii) G(i-1) indicates an electric potential of the
scanning line G(i-1) of the (i-1)* horizontal pixel row, (iv)
Gi indicates an electric potential of the scanning line Gi of the
i horizontal pixel row, (v) Sj indicates an electric potential of
the data line Sj, (vi) Vg(Tb) indicates a gate electric potential
of the transistor Tb in the i horizontal pixel row, and (vii)
Vs(Tb) indicates a source electric potential of the transistor
Tb in the i” horizontal pixel row.

[0120] Operations between t1 and t4 are similar to the
respective corresponding operations described in FIG. 3.
[0121] Both ofthe first control line E(i-1) and the scanning
line G(i-1) of the (i-1)" horizontal pixel row are changed
from “Low” to “High” at t5. This starts a period B1 within
which a threshold value of the drive transistor in the (i-1)"
horizontal pixel row is detected. Then, the first control line
E(i-1) is changed from “High” to “Low” at t6. This ends the
period B1.

[0122] Then, a period C1, which is a data writing period of
the (i-1)” horizontal pixel row, is started at t7. Then, the
scanning line G(i-1) of the (i-1)” horizontal pixel row is
changed from “High” to “Low” at t8. This ends the period C1.
Then, the first control line E(i-1) of the (i-1)” horizontal
pixel row is changed from “Low” to “High” at t9. This starts
aperiod D1 during which the organic EL element OEL in the
(i-1)" horizontal pixel row is emitting light.

[0123] Then, both of the first control line Ei and the scan-
ning signal line Gi of the i horizontal pixel row are changed
from “Low” to “High” at t10. This starts a period B2 within
which a threshold value of the drive transistor (Tb) in the i”
horizontal pixel row is detected. As such, a reset electric
potential Vref is being supplied to the data line Sj during the
period B2. This causes a gate electric potential Vg(Tb) of the
transistor Th to become Vref.

[0124] Note, here, that Vref is set similarly to Vref of
Embodiment 1. As such, a source electric potential of the
transistor Tb (=an anode electric potential of the organic EL
element OFEL) is increased from Vss by a current supplied
from the first power supply line Ypj. Then, transistor Tb is
turned OFF after the source electric potential Vs(Tb) of the
transistor Tb is increased so that Vs(Tb)=vref-Vth(Tb).
[0125] Then, the first control line Ei of the i” horizontal
pixel row is changed from “High” to “Low” at t11. This ends
the period B2.

[0126] Then, the scanning line Gi of the i horizontal pixel
row is being held to “High” during t12. This starts a period C2
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which is a data writing period. As such, a data signal electric
potential Vdat is being written into the gate terminal of the
transistor Tb from the data line Sj during the period

[0127] C2. This causes Vg(Tb)=Vdat. Note that operations
during the period D2 are similar to corresponding operations
described in FIG. 3.

[0128] The pixel array substrate of Embodiment 5 brings
about a merit same as the merit described in Embodiment 4
and another merit that the required numbers of respective of
the transistors and wiring lines in a pixel circuit can be
decreased. As such, the display device of Embodiment 5 is
suitable for a small and high-definition display in particular.
[0129] The present invention is not limited to the descrip-
tion of each of Embodiments 1 through 5. An embodiment
derived from modifying of the embodiments as appropriate
based on technical common knowledge and an embodiment
derived from a proper combination of different embodiments
are also encompassed in the technical scope of the present
invention.

[0130] A display device of the present invention includes:
pixels, each of which is provided with first to fourth transis-
tors, and a light-emitting element, each pixel being config-
ured such that a control terminal of the first transistor is
connected to a first control line, a control terminal of the
fourth transistor is connected to a scanning line, a first elec-
trically-conductive terminal of the fourth transistor is con-
nected to a data line, a first electrically-conductive terminal of
the second transistor is connected to a first power supply line
via the first transistor, a control terminal of the second tran-
sistor is connected to the data line via the fourth transistor and
to a terminal of the light-emitting element via a capacitor, the
terminal of the light-emitting element, a second electrically-
conductive terminal of the second transistor, a first electri-
cally-conductive terminal of the third transistor, and a control
terminal of the third transistor are connected to each other;
and a second control line shared commonly by at least two
pixels among the pixels, the at least two pixels being such that
the fourth transistors of the at least two pixels are connected
to different scanning lines, and second electrically-conduc-
tive terminals of the third transistors of the at least two pixels
are connected to the second control line, the at least two pixels
being such that the third transistors of the at least two pixels
are concurrently turned ON, after the first transistors of the at
least two pixels are sequentially turned OFF.

[0131] Inthe display device, lighting periods in horizontal
pixel rows (that is, pixels) can be set to same timings and each
second control line can be shared by two or more horizontal
pixel rows. This makes it possible that required number of
second control lines necessary to be independently driven
(and required number of outputs for the respective second
control lines) is decreased to fewer than that in a conventional
arrangement (see FIG. 16), and that driver circuits are sim-
plified in arrangement and decreased in size. This can make
mounting of the driver circuits easier and requires less draw-
ing around of lines, so that improved productivity can be
achieved.

[0132] Further, in the display device, the third transistor is
diode-connected so that required number of power supply
lines can be decreased to fewer than that in the conventional
arrangement (see FIG. 16).

[0133] A display device of the present invention includes:
pixels, each of which is provided with first to fourth transis-
tors, and a light-emitting element, each pixel being config-
ured so that a control terminal of the first transistor is con-
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nected to a first control line, a control terminal of the fourth
transistor is connected to a scanning line, a first electrically-
conductive terminal of the fourth transistor is connected to a
data line, a first electrically-conductive terminal of the second
transistor is connected to a first power supply line via the first
transistor, a first electrically-conductive terminal of the third
transistor is connected to an initialization electric potential
supply line, a control terminal of the second transistor is
connected to the data line via the fourth transistor and to a
terminal of the light-emitting element via a capacitor, and the
terminal of the light-emitting element, a second electrically-
conductive terminal of the second transistor, and a second
electrically-conductive terminal of the third transistor are
connected to one other; and a second control line shared
commonly by at least two pixels among the pixels, the at least
two pixels being such that the fourth transistors of the at least
two pixels are connected to different scanning lines, and
control terminals of the third transistors of the at least two
pixels are connected to the second control line, the at least two
pixels being such that the third transistors of the at least two
pixels are concurrently turned ON, after the first transistors of
the at least two pixels are sequentially turned OFF.

[0134] In the present display device, lighting periods in
horizontal pixel rows (that is, pixels) can be started at same
timings and each second control line can be shared commonly
by two or more horizontal pixel rows. As such, required
number of second control lines necessary to be independently
driven (and required number of outputs for the respective
second control lines) is decreased to fewer than that in a
conventional arrangement (see FIG. 16), so that driver cir-
cuits are simplified in configuration and decreased in size.
This can make mounting of the driver circuits easier and
requires less drawing around of wiring lines, so that improved
productivity can be achieved.

[0135] The display device may be configured such that a
terminal electric potential of the light-emitting element is
initialized by preventing a current from flowing through the
light-emitting element while the third transistor is turned ON.
[0136] The display device may be configured such that a
threshold value of the second transistor is detected by switch-
ing the second transistor from ON to OFF, (a) after initializing
ofthe terminal electric potential of the light-emitting element
and turning OFF of the third transistor, and (b) in a condition
that the first transistor is turned ON, a predetermined electric
potential is supplied to the control terminal of the second
transistor, and a current is prevented from flowing through the
light-emitting element.

[0137] The display device may be configured such that:
each pixel is further provided with a fifth transistor having a
first electrically-conductive terminal connected to the control
terminal of the second transistor; and the display device fur-
ther includes a second power supply line which is connected
to a second electrically-conductive terminal of the fifth tran-
sistor and via which the predetermined electric potential is
supplied.

[0138] The display device may be configured such that the
predetermined electric potential is supplied from the data line
via the fourth transistor.

[0139] The display device may be configured such that a
data signal electric potential is written into the control termi-
nal of the second transistor from the data line via the fourth
transistor, after the threshold value of the second transistor is
detected and the first transistor is turned OFF.

[0140] The display device may be configured such that the
first transistor is turned ON after the data signal electric
potential is written into the control terminal of the second
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transistor, so that the current flows through the light-emitting
element from the first power supply line via the first transistor
and the second transistor.

[0141] The display device may be configured such that the
first through fourth transistors are n-channel field-effect tran-
sistors.

[0142] The display device may be configured such that the
third transistor is an enhanced field-effect transistor having a
threshold value of larger than a ground electric potential.
[0143] Thedisplay device may be configured such that each
pixel is further provided with a fifth transistor having a first
electrically-conductive terminal connected to the control ter-
minal of the second transistor.

[0144] The display device may further include: a second
power supply line connected to a second electrically-conduc-
tive terminal of the fifth transistor; and a third control line
connected to a control terminal of the fifth transistor.

[0145] The display device may further include a third con-
trol line being connected to a control terminal of the fifth
transistor, the fifth transistor having a second electrically-
conductive terminal being connected to the scanning line
associated with a pixel row to which the pixel to which the
fifth transistor is provided belongs.

[0146] The display device may be configured such that: a
control terminal of the fifth transistor is connected to a scan-
ning line associated with a pixel row immediately preceding
a pixel row to which the pixel to which the fifth transistor is
provided belongs; and a second electrically-conductive ter-
minal of the fifth transistor is connected to the scanning line
associated with the pixel row to which the pixel to which the
fifth transistor is provided belongs.

[0147] The display device may be configured such that the
light-emitting element is an organic light-emitting diode.
[0148] Thedisplay device may further include a pixel array
substrate having a rectangular shape, a driving circuit for
driving the second control line being mounted or monolithi-
cally provided near a corner of the rectangular shape of the
pixel array substrate.

[0149] The display device may be configured such that: a
driving circuit for driving the scanning line is mounted or
monolithically provided so as to extend along one side of the
rectangular shape of the pixel array substrate; and a driving
circuit for driving the first control line is mounted or mono-
lithically provided so as to extend along that side of the
rectangular shape of the pixel array substrate which is oppo-
site to the one side.

[0150] The display device may be configured such that the
driving circuit for driving the scanning line and the driving
circuit for driving the first control line are mounted or mono-
lithically provided so as to extend along one side of the
rectangular shape of the pixel array substrate.

[0151] A method of the present invention for driving a
display device, the display device including: pixels, each of
which is provided with first to fourth transistors, and a light-
emitting element, each pixel being configured so that a con-
trol terminal of the first transistor is connected to a first
control line, (ii) a control terminal of the fourth transistor is
connected to a scanning line, (iii) a first electrically-conduc-
tive terminal of the fourth transistor is connected to a data
line, (iv) a first electrically-conductive terminal of the second
transistor is connected to a first power supply line via the first
transistor, (v) a control terminal of the second transistor is
connected to the data line via the fourth transistor and to a
terminal of the light-emitting element via a capacitor, and (vi)
the terminal of the light-emitting element, a second electri-
cally-conductive terminal of the second transistor, and a first
electrically-conductive terminal, and the control terminal of
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the third transistor are connected to each other; and a second
control line shared commonly by at least two pixels among
the pixels, the at least two pixels being such that second
electrically-conductive terminals of the third transistors of the
atleast two pixels are connected to the second control line, the
method comprising the step of concurrently turning ON the
third transistors of the at least two pixels, after sequentially
turning OFF the first transistors of the at least two pixels

INDUSTRIAL APPLICABILITY

[0152] The present pixel array substrate and the present
display device are suitable for use in an organic EL display,
for example.

REFERENCE SIGNS LIST

[0153] OEL: organic EL element (organic light-emitting
diode)
[0154] Ta through Te: transistors (first through fifth transis-
tors)
[0155] C: capacitor
[0156] Gi: scanning line
[0157] Sj: data line
[0158] Ypj: first power supply line
[0159] Xpi: second power supply line
[0160] Xqi: initialization electric potential supply line
[0161] Ei: first control line
[0162] AZC: (shared) second control line
[0163] Ri: third control line
1. A display device, comprising:
a light-emitting element;
pixels, each of which is provided with first to fourth tran-
sistors and configured such that a control terminal of the
first transistor is connected to a first control line, a con-
trol terminal of the fourth transistor is connected to a
scanning line, a first electrically-conductive terminal of
the fourth transistor is connected to a data line, a first
electrically-conductive terminal of the second transistor
is connected to a first power supply line via the first
transistor, a control terminal of the second transistor is
connected to the data line via the fourth transistor and to
a terminal of the light-emitting element via a capacitor,
the terminal of the light-emitting element, a second elec-
trically-conductive terminal of the second transistor, a
first electrically-conductive terminal of the third transis-
tor, and a control terminal of the third transistor are
connected to each other; and
a second control line shared commonly by at least two
pixels among the pixels, the at least two pixels being
such that the fourth transistors of the at least two pixels
are connected to different scanning lines, and second
electrically-conductive terminals of the third transistors
of the at least two pixels are connected to the second
control line,
the at least two pixels being such that the third transistors of
the at least two pixels are concurrently turned ON, after
the first transistors of the at least two pixels are sequen-
tially turned OFF.
2. A display device, comprising:
a light-emitting element;
pixels, each of which is provided with first to fourth tran-
sistors and configured so that a control terminal of the
first transistor is connected to a first control line, a con-
trol terminal of the fourth transistor is connected to a
scanning line, a first electrically-conductive terminal of
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the fourth transistor is connected to a data line, a first
electrically-conductive terminal of the second transistor
is connected to a first power supply line via the first
transistor, a first electrically-conductive terminal of the
third transistor is connected to an initialization electric
potential supply line, a control terminal of the second
transistor is connected to the data line via the fourth
transistor and to a terminal of the light-emitting element
via a capacitor, and the terminal of the light-emitting
element, a second electrically-conductive terminal of
the second transistor, and a second electrically-conduc-
tive terminal of the third transistor are connected to one
other; and

a second control line shared commonly by at least two
pixels among the pixels, the at least two pixels being
such that the fourth transistors of the at least two pixels
are connected to different scanning lines, and control
terminals of the third transistors of the at least two pixels
are connected to the second control line,

the at least two pixels being such that the third transistors of
the at least two pixels are concurrently turned ON, after
the first transistors of the at least two pixels are sequen-
tially turned OFF.

3. The display device as set forth in claim 1, wherein

a terminal electric potential of the light-emitting element is
initialized by preventing a current from flowing through
the light-emitting element while the third transistor is
turned ON.

4. The display device as set forth in claim 3, wherein

a threshold value of the second transistor is detected by
switching the second transistor from ON to OFF, (a)
after initializing of the terminal electric potential of the
light-emitting element and turning OFF of the third tran-
sistor, and (b) in a condition that the first transistor is
turned ON, a predetermined electric potential is sup-
plied to the control terminal of the second transistor, and
a current is prevented from flowing through the light-
emitting element.

5. The display device as set forth in claim 4, wherein:

each pixel is further provided with a fifth transistor having
a first electrically-conductive terminal connected to the
control terminal of the second transistor; and

the display device further includes a second power supply
line which is connected to a second electrically-conduc-
tive terminal of the fifth transistor and via which the
predetermined electric potential is supplied.

6. The display device as set forth in claim 4, wherein

the predetermined electric potential is supplied from the
data line via the fourth transistor.

7. The display device as set forth in claim 4, wherein

a data signal electric potential is written into the control
terminal of the second transistor from the data line via
the fourth transistor, after the threshold value of the
second transistor is detected and the first transistor is
turned OFF.

8. The display device as set forth in claim 7, wherein

the first transistor is turned ON after the data signal electric
potential is written into the control terminal of the sec-
ond transistor, so that the current flows through the light-
emitting element from the first power supply line via the
first transistor and the second transistor.

9. The display device as set forth in claim 1, wherein

the first through fourth transistors are n-channel field-ef-
fect transistors.
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10. The display device as set forth in claim 1, wherein

the third transistor is an enhanced field-effect transistor
having a threshold value of larger than a ground electric
potential.

11. The display device as set forth in claim 1, wherein

each pixel is further provided with a fifth transistor having
a first electrically-conductive terminal connected to the
control terminal of the second transistor.

12. A display device as set forth in claim 11, further com-

prising:

a second power supply line connected to a second electri-
cally-conductive terminal of the fifth transistor; and

a third control line connected to a control terminal of the
fifth transistor.

13. A display device as set forth in claim 11, further com-

prising

a third control line being connected to a control terminal of
the fifth transistor,

the fifth transistor having a second electrically-conductive
terminal being connected to the scanning line associated
with a pixel row to which the pixel to which the fifth
transistor is provided belongs.

14. The display device as set forth in claim 11, wherein

a control terminal of the fifth transistor is connected to a
scanning line associated with a pixel row immediately
preceding a pixel row to which the pixel to which the
fifth transistor is provided belongs; and

a second electrically-conductive terminal of the fifth tran-
sistor is connected to the scanning line associated with
the pixel row to which the pixel to which the fifth tran-
sistor is provided belongs.

15. The display device as set forth in claim 1, wherein

the light-emitting element is an organic light-emitting
diode.

16. A display device as set forth in claim 1, further com-

prising

a pixel array substrate having a rectangular shape,

a driving circuit for driving the second control line being
mounted or monolithically provided near a corner of the
rectangular shape of the pixel array substrate.

17. The display device as set forth in claim 16, wherein:

a driving circuit for driving the scanning line is mounted or
monolithically provided so as to extend along one side of
the rectangular shape of the pixel array substrate; and
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a driving circuit for driving the first control line is mounted
or monolithically provided so as to extend along that
side of the rectangular shape of the pixel array substrate
which is opposite to the one side.

18. The display device as set forth in claim 16, wherein

the driving circuit for driving the scanning line and the
driving circuit for driving the first control line are
mounted or monolithically provided so as to extend
along one side of the rectangular shape of the pixel array
substrate.

19. A method for driving a display device,

the display device including:

a light-emitting element;

pixels, each of which is provided with first to fourth tran-
sistors and configured so that a control terminal of the
first transistor is connected to a first control line, a con-
trol terminal of the fourth transistor is connected to a
scanning line, a first electrically-conductive terminal of
the fourth transistor is connected to a data line, a first
electrically-conductive terminal of the second transistor
is connected to a first power supply line via the first
transistor, a control terminal of the second transistor is
connected to the data line via the fourth transistor and to
a terminal of the light-emitting element via a capacitor,
and the terminal of the light-emitting element, a second
electrically-conductive terminal of the second transistor,
a first electrically-conductive terminal of the third tran-
sistor, and a control terminal of the third transistor are
connected to each other; and

a second control line shared commonly by at least two
pixels among the pixels, the at least two pixels being
such that the fourth transistors of the at least two pixels
are connected to different scanning lines, and second
electrically-conductive terminals of the third transistors
of the at least two pixels are connected to the second
control line,

the method comprising the step of concurrently turning ON
the third transistors of the at least two pixels, after
sequentially turning OFF the first transistors of the at
least two pixels.
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