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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a pixel circuit
of an organic EL display or the like.

BACKGROUND OF THE INVENTION

[0002] Because an organic EL display is of self-emis-
sive type, it has high contrast and fast response, making
is suitable for moving picture applications such as a tel-
evision for displaying natural images. Generally, an or-
ganic EL element is driven at a constant current using a
control element such as a transistor, but since the tran-
sistor in this case is used in the saturation region, different
currents are generated in each pixel, even with the same
gradation voltage (voltage step) supplied to the pixel, be-
cause of variations in Vth (threshold voltage) and mobility
characteristics of the transistor, and it is not possible to
keep the emission brightness uniform, which is a prob-
lem. In order to solve this problem, a structure having a
circuit for compensating for Vth provided inside a pixel
is disclosed in WO 1998048403.

SUMMARY OF THE INVENTION

[0003] FIG. 7 shows the pixel circuit disclosed in WO
1998048403. In FIG 7, a gate of a p-channel switching
transistor P4 having a source connected to a data line is
connected to a gate line, and the drain of this transistor
P4 is connected to the gate of a p-channel driving tran-
sistor P1 via a capacitor Cc. The source of the driving
transistor P1 is connected to power supply VDD, while
the drain is connected via a p-channel light emission con-
trolling transistor P2 and the organic EL element OLED
to a negative power supply. Also, a capacitor Cs is ar-
ranged between the gate of the driving transistor P1 and
the power supply VDD, with a reset transistor P3 being
arranged between the gate and source of the driving tran-
sistor P1.
[0004] With this structure, in a state where the light
emission controlling transistor P2 has been turned off by
the light emission control line, power supply potential
VDD is supplied to the data line, the switching transistor
P4 and the reset transistor P3 are turned on by the gate
line and the reset line, and Vth is written to the capacitors
Cc and Cs. Next, the reset transistor P3 is turned off to
apply a data line gradation signal voltage Vsig to the gate
of the driving transistor P1 via the capacitor Cc, and a
gate voltage Vg = Cc/(Cc+Cs) x Vsig + Vth is applied to
the gate terminal of the driving transistor P1.
[0005] In this way, since this Vth is always added to
the gradation signal voltage as an offset at the gate ter-
minal of the driving transistor, Vth is automatically cor-
rected. However, since a dynamic range of the gradation
signal voltage is reduced to Cc/(Cc + Cs), it is preferable
to make Cc sufficiently large compared to Cs in order to

avoid this. However, if Cc is made larger the surface area
occupied by Cc in the pixel section increases, making
the surface area of an opening section disadvantageous-
ly larger. As a result, the organic EL element is driven at
a high current density, and it is difficult to ensure reliabil-
ity, such as lifespan.
[0006] Document US 2006/0221028 A1 describes a
drive control element which includes a first capacitor con-
nected between the constant-potential terminal and the
gate of a drive control element and a second capacitor
connected to a video signal line.
[0007] Document US 2005/0243035 A1 describes a
display device comprising a plurality of pixel circuits. At
least one of the pixel circuits includes at least two emit
elements, and a capacitor. The capacitor is disposed be-
tween the long sides of the emit elements. A power line
extends in a column direction between some of the ele-
ments and is coupled to a polysilicon layer to supply pow-
er to a first electrode of the capacitor and to a source of
a transistor.
[0008] Document US 2007/0001205 A1 describes a
layout of a laterally separated light-emitting element, driv-
ing transistor, and capacitor.
[0009] It is also difficult to correct mobility with the Vth
correction circuit of the related art disclosed in the above-
mentioned document, and it is difficult to ensure high
brightness uniformity in a wide gradation range when
there are variations in mobility between pixels. Also, an
organic EL element generally has reduced emission
brightness accompanying light emission, but with the pix-
el circuit of the related art it is also not possible to correct
the lowering of light emission brightness.
[0010] The present invention is directed to a (pixel) cir-
cuit
comprising a first storage capacitor having a first terminal
connected to a data line, a switching transistor having a
first terminal connected to this first storage capacitor and
which is switched ON and OFF by a selection line, a
driving transistor having a control terminal connected to
a second terminal of the switching transistor and having
a first terminal connected to a power supply, an organic
electroluminescence element which is connected to a
second terminal of the driving transistor through a light
emission controlling transistor, a second storage capac-
itor which connects the control terminal of the driving tran-
sistor and a first power supply side terminal, and a reset
transistor which connects a second terminal of the driving
transistor on the side near the light emission controlling
transistor and the control terminal of the driving transistor
or the side of the first storage capacitor near the driving
transistor, wherein the first storage capacitor is formed
overlapping the data line. The first storage capacitor com-
prises a section where a semiconductor thin film consti-
tuting the switching transistor or the reset transistor ex-
tends, an insulating film formed with the same process
as for a gate insulation film of the switching transistor or
the reset transistor, and a metal layer formed with the
same process as for the gate electrode of the switching
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transistor or the reset transistor, wherein the metal layer
and the data line are connected by a contact.
[0011] It is possible, after a voltage corresponding to
a threshold voltage of the driving transistor has been writ-
ten to the gate of the driving transistor, to turn off the
switching transistor while the reset transistor and the light
emission controlling transistor are turned on, and for a
voltage obtained by voltage division of the power supply
voltage by an organic electroluminescence element and
the driving transistor to be written to the gate of the driving
transistor by current flowing in the driving transistor.
[0012] In this way, according to the present invention,
it is possible to form a storage capacitor overlapping a
data line. Accordingly, obtaining a large capacitance stor-
age capacitor is easy. In this way it is possible to easily
perform threshold value compensation for the driving
transistor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG 1 is a drawing showing the structure of one ex-
ample of a pixel circuit of the embodiments;
FIG 2A is a plan view showing the structure of a first
storage capacitor;
FIG 2B is a cross sectional view showing the struc-
ture of the first storage capacitor;
FIG 2C is a cross sectional view showing another
structural example of the first storage capacitor;
FIG 3 is a drawing showing the structure of another
example of a pixel circuit of the embodiments;
FIG 4 is a timing chart showing an example of states
of each line;
FIG 5 is a timing chart showing another example of
states of each line;
FIG 6 is a timing chart showing a further example of
states of each line; and
FIG 7 is a drawing showing the structure of a pixel
circuit of the related art.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0014] Embodiments of the present invention will be
described in the following based on the drawings. A pixel
circuit for the pixel 14 of this embodiment is shown in FIG
1. An organic EL element 1 has its cathode connected
to a cathode electrode 13 common to all pixels (for sup-
plying VSS), and its anode connected to a drain terminal
of a light emission controlling transistor 5 having a gate
terminal connected to a light emission control line 12. A
source terminal of the light emission controlling transistor
5 is connected to a drain terminal of a driving transistor
2 having a source connected to a power supply line 9
common to all pixels (for supplying VDD).
[0015] A source terminal of a reset transistor 4 having
a gate terminal connected to a reset line 11 is connected

to a connection point of the light emission controlling tran-
sistor 5 and the driving transistor 2, while the drain ter-
minal of the reset transistor 4 is connected to one end of
a first storage capacitor 6 having its other end connected
to a data line 8, and to a drain terminal of a switching
transistor 3 that has its gate terminal connected to a gate
line 10. The source terminal of the switching transistor 3
is connected to a gate terminal of the driving transistor 2
and to one end of a second storage capacitor 7 that has
its other end connected to a power supply line 9, to thus
constitute the pixel 14.
[0016] The first storage capacitor 6 has a capacitance
value Cc, and the second storage capacitor 7 has a ca-
pacitance value Cs. The fact that it is preferable, in pre-
venting reduction in dynamic range of a gradation signal
voltage Vsig supplied to the data line 8, to make the ca-
pacitance value Cc of the first storage capacitor large
compared to the capacitance value Cs of the second stor-
age capacitor has been described previously. With this
embodiment, the pixel 14 is constructed so that it is pos-
sible to ensure that the capacitance Cc is sufficiently
large, because it is possible to form the first storage ca-
pacitor 6 by coupling with the data line 8.
[0017] FIG. 2A and 2B show an example of the first
storage capacitor 6 formed along the data line 8. One
end of the first storage capacitor 6 is connected to the
data line 8, while the other end is connected to drain
terminals of the switching transistor 3 and the reset tran-
sistor 4. It is therefore convenient to form the capacitor
with a polysilicon thin film doped with impurities, wherein
it is possible to use one end of the first storage capacitor
6 as the data line and to use the other end as drain ter-
minals of the switching transistor 3 and the reset transis-
tor 4.
[0018] Here, the first storage capacitor 6 shown in FIG
2A and FIG. 2B is formed by sandwiching a gate insulat-
ing film with a gate element and a polysilicon thin film
that has been doped with impurities, and the gate insu-
lating film is formed on the polysilicon thin film that has
been doped with impurities, and metal of the data line 8
is formed on thus gate insulating film by way of gate metal
and a further interlayer insulating film. In this way the first
storage capacitor 6 is formed based on a general poly-
silicon process. Then as shown in the cross section A-
A’, by connecting the data line 8 and the gate metal by
way of a contact, one end of the first storage capacitor
constitutes the data line 8 and the other end constitutes
the polysilicon thin film that has been doped with impu-
rities, and the first storage capacitor 6 shown in FIG 2A
and FIG. 2B functions as the storage capacitor 6 of FIG 1.
[0019] The polysilicon thin film that has been doped
with impurities is formed by extending the drain terminals
of the switching transistor 3 and the reset transistor 4,
and the gate metal of the first storage capacitor 6 is
formed by the same process as the gate electrodes of
the transistors, but they are electrically isolated. A central
section of the polysilicon thin film is a channel region that
is basically not doped with impurities, and there are a
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drain region and a source region at either side that are
doped with impurities, and by arranging the gate elec-
trode on the channel region via a gate insulating film a
transistor is formed.
[0020] By configuring a pixel circuit in this way, it is
possible to form the first storage capacitor 6 using a cou-
pling with the data line 8, which shows that by forming
the first storage capacitor 6 along the data line 8 it is
possible to make the capacitance value Cc of the storage
capacitor 6 sufficiently large.
[0021] The storage capacitor 6 can also be formed by
way of an interlayer insulating film, in addition to by way
of the gate insulating film, and in addition to polysilicon
doped with impurities the metal functioning as the termi-
nals of the storage capacitor can use gate metal etc. More
specifically, by not forming the contact between the data
line and the gate metal as shown in FIG 2B, and con-
necting the gate metal to the polysilicon thin film that has
been doped with impurities and used as drain electrodes
for the switching transistor 3 and the reset transistor 4,
an area, where the gate metal and the data line 8 oppos-
ing via the interlayer insulation film functions also as the
storage capacitor 6.
[0022] For example, with the configuration of FIG 2C,
the polysilicon thin film that has been doped with impu-
rities is connected to the data line 8. This polysilicon thin
film that has been doped with impurities is isolated from
the drain terminals of the switching transistor 3 and the
reset transistor 4. On the other hand, the gate metal is
connected to the drain terminals of the switching transis-
tor 3 and the reset transistor 4 by contacts. In this manner,
both between the gate metal and the data line, and be-
tween the gate metal and the polysilicon thin film doped
with impurities, function as the first storage capacitor 6.
[0023] An example of another pixel 14 of the present
invention is shown in FIG 3. A point of difference from
FIG. 1 is that the drain terminal of the reset transistor 4,
is connected to the gate terminal of the driving transistor
2, the end of the second storage capacitor 7 that is not
connected to the power supply line 9, and the source
terminal of the switching transistor 3. In this pixel 14 also,
by using the control method that will be described next
it is possible to correct Vth of the driving transistor 2.
[0024] A control method for correcting Vth of the driving
transistor 2 using the pixel 14 of FIG 1 and FIG 3 is shown
in FIG 4. As shown in FIG 4, a horizontal period is divided
into a reset period and a date write period, and the op-
eration of the pixel 14 is different in each period.
[0025] In a horizontal period in which the line of the
pixel 14 is selected, the gate line 10 is selected, but in
the initial reset period the reset line 11 is first set Low.
As a result, the switching transistor 3 and the reset tran-
sistor 4 are turned on, and the driving transistor 2 is diode
connected causing current to flow in the organic EL ele-
ment 1. After that, the current that is flowing in the organic
EL element 1 is made to flow via the reset transistor 4 to
the first and second storage capacitors 6 and 7 by setting
the light emission control line 12 to High. While this is

happening the same power supply voltage VDD as on
the power supply line 9 is supplied to the data line 8, and
so by the time a certain time has elapsed and current no
longer flows Vth is held at the first and second storage
capacitors 6 and 7. Since the reset transistor 4 is turned
off by setting the reset transistor 11 High at this time, the
potential held at the first and second storage capacitors
6 and 7 is settled, and the reset period is completed.
[0026] After that, if the gradation control voltage Vsig
is supplied to the data line 8, the gate voltage Vg of the
driving transistor 2 is controlled to Vg =
Cc/(Cc+Cs)*Vsig+Vth by adding a potential that is pro-
portional to the gradation signal voltage Vsig to Vth using
coupling with the first coupling capacitor 6, and Vth of
the driving transistor 2 is corrected. However, the previ-
ously described reset period does not have to be main-
tained until there is substantially no current flow in the
driving transistor 2, and can be an appropriate time such
as a few ms to a few tens of ms.
[0027] The capacitance Cc of the first storage capac-
itor 6 is sufficiently larger than the capacitance Cs of the
second storage capacitor 7, which shows that
Cc/(Cc+Cs) is substantially equal to 1, and the dynamic
range of the gradation signal voltage Vsig is maintained.
[0028] Once the horizontal period is completed, the
light emission control line is made Low, a current corre-
sponding to the written gradation signal voltage Vsig
flows in the organic EL element 1 via the light emission
controlling transistor 5, and light emission is maintained
until the line of the next pixel 14 is selected.
[0029] Vth is corrected by controlling the pixel 14 as
described above, but if the mobility of the driving transis-
tor 2 is different for every pixel, current flowing in the
organic EL element 1 will vary even if it is possible to
correct only Vth. Therefore, a voltage difference arises
between pixels, and brightness uniformity is deteriorated.
Consequently, brightness variation due to differences in
mobility are corrected by controlling the pixel 14 of FIG
1 as described in the following.
[0030] FIG. 5 shows a control method for performing
mobility correction in addition to Vth correction. Differing
from FIG. 4, the horizontal period is divided into 4, namely
a reset period, a first data write period, a current differ-
ence extraction period, and a second data write period.
In the reset period, similar to FIG 4, when the gate line
10 of the pixel 14 is selected the driving transistor 2 is
diode connected by setting the reset line 11 to Low, and
current temporarily flows in the organic EL element. Next,
by setting the light emission control line 12 to High a
current path to the organic EL element 1 is cut off, current
continues to flow into the first and second storage capac-
itors 6 and 7, and Vth is written (reset period).
[0031] After that, if the reset line 11 is set to High, Vth
written to the first and second storage capacitors 6 and
7 is settled, and by supplying the gradation signal voltage
Vsig to the data line 8 Vth is corrected at the gate voltage
of the driving transistor 2 and a potential Vg =
Cc/(Cc+Cs)+Vth that is the gradation signal voltage Vsig
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inverted is generated. Therefore, a current with Vth cor-
rected is made to flow in the organic EL element 1 by
setting the light emission control line 12 to Low (first data
write period).
[0032] Here, once the gate line 10 is set High, current
with Vth corrected continues to flow even if deselected.
If the reset line 11 is set Low at this time, the potential
stored at the first storage capacitor 6 varies in accordance
with current flowing in the organic EL element 1. That is,
if the reset line 11 is set Low, current flows from the first
storage capacitor 6 to the organic EL element 1 via the
reset transistor 4, but if a large current is flowing in the
organic EL element 1 (mobility of the driving transistor 2
is high) the voltage across the source and drain of the
reset transistor 4 becomes smaller which shows that a
current discharged from the first storage capacitor 6 be-
comes small, while if the current flowing in the organic
EL element is small (mobility of the driving transistor 2 is
low) the voltage across the source and drain of the reset
transistor 4 becomes high causing the current discharged
from the first storage capacitor 6 to be large.
[0033] Once the current difference extraction period in
which the reset line 11 is made Low elapses and the reset
line 11 is set High, the potential on a reset transistor side
end of the first storage transistor 6 becomes a higher
potential in the event that the mobility of the driving tran-
sistor 2 is high, or a lower potential in the event that the
mobility of the driving transistor 2 is low, and a potential
corresponding to the mobility of the driving transistor 2
is reflected at the first storage capacitor 6 (current differ-
ence extraction period).
[0034] If this type of mobility correction is carried out,
the gate line 10 is selected again, and the potential re-
flected at the first storage capacitor 6 is written to the
second storage capacitor 7 (second data write period).
In this way, in the event that the mobility of the driving
transistor 2 is high, a higher potential is written to the
second storage capacitor 7 to suppress the current of
the driving transistor 2, while if the mobility is low a lower
potential is written to the second storage capacitor 7 to
stimulate the current of the driving transistor2.
[0035] Since the gradation signal voltage Vsig contin-
ues to be supplied to the data line 8 except in the reset
period, the same mobility correction is carried out at all
gradations, but because the source drain voltage of the
reset transistor 4 becomes large in the current difference
extraction period and a required current or greater flows
from the first storage capacitor 6 in the case of low gra-
dation, it is preferable that the current difference extrac-
tion period not be too long. Alternatively, it is possible to
make the Low level of the reset line 11 comparatively
high, and make the on resistance of the reset transistor
4 large, or to lengthen the channel length of the reset
transistor 4 and increase the on resistance to avoid ex-
cessive current flowing.
[0036] If the pixel 14 of FIG 1 is controlled as described
above, it is possible to correct not only Vth but also mo-
bility, but if the organic EL element 1 deteriorates and

becomes high resistance, then at the time of current dif-
ference extraction the source drain voltage of the reset
transistor 4 is affected more by the raise in voltage of the
organic EL element 1, which shows that the above de-
scribed mobility correction no longer functions appropri-
ately. It is therefore preferable to perform the following
homogenization processing for the organic EL element 1.
[0037] FIG. 6 shows a control method for carrying out
homogenization processing for the organic EL element
1 using the pixel 14 of FIG 1. The procedure of the ho-
mogenization processing is the same as for FIG. 5, in
that the horizontal period is divided into 4 periods, namely
a reset period, a first data write period, a current differ-
ence extraction period, and a second data write period.
If the same reset period as in FIG. 4 and FIG. 5 is com-
pleted and Vth is written to the first and second storage
capacitors 6 and 7, the cathode potential VSS is supplied
to the data line 8 (it can also be a low voltage correspond-
ing to VSS), and by writing to the second storage capac-
itor 7 the first data write period is completed. In this way,
the gate voltage of the driving transistor 2 becomes suf-
ficiently low, and the driving transistor 2 operates in the
linear region. If the gate line 10 becomes High in the
current difference extraction period and is unselected,
the second storage capacitor 7 is isolated from the first
storage capacitor 6 and by setting the reset line 11 and
the light emission control line 12 Low a potential that is
voltage divided by the organic EL element 1 and the on
resistance of the driving transistor 2 is written to a reset
transistor side terminal of the first storage capacitor 6.
[0038] If the organic EL element 1 is degraded and its
resistance becomes high, the current flowing from the
power supply line 9 to the organic EL element 1 becomes
small and the drain potential of the driving transistor 2
during an on operation rises because voltage lowering
becomes small. In the event that there is low degradation,
the current flowing from the power supply line 9 to the
organic EL element 1 increases, and as a result the drain
potential of the driving transistor 2 during an on operation
falls with large lowering of voltage. The drain potential of
the driving transistor 2 is written via the reset transistor
4 to the first storage capacitor 6, which shows that deg-
radation of the organic EL elements 1 is reflected to the
first storage capacitor 6. Alternatively, it is also possible
to reflect degradation of the organic EL element 1 at the
first storage capacitor 6 by supplying the VDD potential
(or a potential higher than VDD) to the data line 8 in the
first data write period after the reset period is completed,
and writing to the second storage capacitor 7 to reliably
turn off the driving transistor 2. That is, if the reset tran-
sistor 4 and the light emission controlling transistor 5 are
turned on in a state where the driving transistor 2 is off,
current flows from the data line 8 that is maintained at
VDD, through the first storage capacitor 6, the reset tran-
sistor 4 and the light emission controlling transistor 5, to
the organic EL element 1, which shows that the anode
potential of the organic EL element 1 is reflected at one
end of the first storage capacitor 6, and a potential cor-
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responding to the extent of degradation is maintained at
the first storage capacitor 6 by turning the reset transistor
4 off at an appropriate time. In this case also, it becomes
difficult for current to flow if degradation is significant,
which shows that the anode potential of the organic EL
element 1 becomes high, while if degradation is low it is
easy for current to flow which shows that the anode po-
tential becomes low, and these differences are reflected
at the first storage capacitor 6.
[0039] In the second data write period, the gate line 10
is again made Low, drive potential of the organic EL el-
ement 1 that has been written to the first storage capacitor
6 and the gradation control signal Vsig supplied to the
data line 8 are written to the second storage capacitor 7
by way of coupling of the first storage capacitor 6, and a
potential that reflects degradation of the first organic EL
element 1 is maintained at the gate terminal of the driving
transistor 2. That is, in a pixel that has significant degra-
dation there is a higher gate voltage, and in a pixel with
slight degradation there is a lower gate voltage. By setting
the light emission control line 12 low, current that has
been subjected to homogenization that differs for each
organic EL element 1 according to the extent of degra-
dation flows with a smaller current flowing in pixels with
significant degradation and a larger current flowing in pix-
els that have slight degradation, thus performing uniform-
ity of degradation. The fact that the gradation signal volt-
age Vsig supplied to the data line 8 in the second data
write period determines current flowing in all pixels at the
time of homogenization processing is arbitrary, and it is
preferable to set so that a particular current flows, be-
cause degradation is accelerated if too much current
flows.
[0040] This homogenization processing is carried out
at, for example, about 60 Hz so as to achieve normal
display. The state of degradation of the organic EL ele-
ment 1 for every frame period is read in the current dif-
ference extraction period, and is reflected in the homog-
enized current, which shows that homogenized current
is automatically adjusted. Specifically, as a result of ho-
mogenization processing, pixels with accelerated degra-
dation have homogenized current moderated, and ulti-
mately the same current flows in all pixels.
[0041] Homogenization processing is preferably car-
ried out in a separate period from the normal image dis-
play period, but it is also possible to divide a frame into
a plurality of subframes, and perform normal display in
an initial sub-frame, and after that carry out homogeni-
zation processing in the next subframe. In this case, it is
preferable for the homogenization processing to set the
homogenization current to an extent that does not affect
display.
[0042] Generally, degradation in the light emission in-
tensity of an organic EL element is closely related to the
previously described resistance increase, which shows
that as well as equalizing the drive voltage using the ho-
mogenization processing it is also possible to anticipate
homogenization of degradation in light emission intensi-

ty, and it is possible to prevent burn-in.

PARTS LIST

[0043]

1 organic EL element
2 driving transistor
3 switching transistor
4 reset transistor
5 light emission controlling transistor
6 first storage capacitor
7 second storage capacitor
8 data line
9 power supply line
10 gate line
11 reset line
12 light emission control line
13 cathode electrode
14 pixel
P1 driving transistor
P2 p-channel light emission controlling transistor
P3 reset transistor
P4 p-channel switching transistor

Claims

1. A pixel circuit (14) for an electroluminescent element
(1) comprising:

a data line (8) and a power supply (9; VDD);
a first storage capacitor (6) having a first terminal
connected to the data line (8);
a switching transistor (3) having a first terminal
connected to the first storage capacitor (6) and
which is switched ON and OFF by a gate line
(10) connected to a control terminal;
a driving transistor (2) having a control terminal
connected to a second terminal of the switching
transistor (3) and having a first terminal connect-
ed to the power supply (9; VDD);
an organic electroluminescence element (1)
which is connected to the second terminal of the
driving transistor (2) through a light emission
controlling transistor (5);
a second storage capacitor (7) which connects
the control terminal of the driving transistor (2)
and a first power supply side terminal; and
a reset transistor (4) which connects a second
terminal of the driving transistor (2) on the side
near the light emission controlling transistor (5)
and the control terminal of the driving transistor
(2) or the side of the first storage capacitor (6)
near the driving transistor (2),

characterized in that the first storage capacitor (6)
is formed overlapping the data line (8), wherein the
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first storage capacitor (6) comprises
a section where a semiconductor thin film constitut-
ing the switching transistor (3) or the reset transistor
(4) extends;
an insulating film formed with the same process as
for the gate insulation film of the switching transistor
(3) or the reset transistor (4); and
a metal layer formed with the same process as for
the gate electrode of the switching transistor (3) or
the reset transistor (4), wherein the metal layer and
the data line (8) are connected by a contact.

2. A display comprising pixel circuits according to claim
1, further comprising a control unit adapted to:

turn off the switching transistor (3), after a volt-
age corresponding to a threshold voltage (Vth)
of the driving transistor (2) has been written to
the gate of the driving transistor (2), while the
reset transistor (4) and the light emission con-
trolling transistor (5) are turned on, and
set a voltage corresponding to the voltage of an
organic electroluminescence element side ter-
minal of the driving transistor (2) at the gate of
the driving transistor (2) by current flowing in the
driving transistor (2).

Patentansprüche

1. Pixelschaltung (14) für ein elektrolumineszentes
Element (1), umfassend:

eine Datenleitung (8) und eine Stromzufuhr (9;
VDD);
einen ersten Speicherkondensator (6) mit einem
ersten Anschluss, der mit der Datenleitung (8)
verbunden ist;
einen Schalttransistor (3) mit einem ersten An-
schluss, der mit dem ersten Speicherkondensa-
tor (6) verbunden ist und der durch eine Gate-
Leitung (10) ein-und ausgeschaltet wird, die mit
einem Steueranschluss verbunden ist;
einen Treibertransistor (2) mit einem Steueran-
schluss, der mit einem zweiten Anschluss des
Schalttransistors (3) verbunden ist, und mit ei-
nem ersten Anschluss, der mit der Stromzufuhr
(9; VDD) verbunden ist;
ein organisches, elektrolumineszentes Element
(1), das mit dem zweiten Anschluss des Trei-
bertransistors (2) durch einen Lichtemissions-
steuertransistor (5) verbunden ist;
einen zweiten Speicherkondensator (7), der den
Steueranschluss des Treibertransistors (2) und
einen ersten stromzufuhrseitigen Anschluss
verbindet; und
einen Rücksetztransistor (4), der einen zweiten
Anschluss des Treibertransistors (2) auf der Sei-

te nahe dem Lichtemissionssteuertransistor (5)
und den Steueranschluss des Treibertransis-
tors (2) oder die Seite des ersten Speicherkon-
densators (6) nahe dem Treibertransistor (2)
verbindet,
dadurch gekennzeichnet, dass der erste
Speicherkondensator (6) ausgebildet ist, indem
er die Datenleitung (8) überlappt, wobei der ers-
te Speicherkondensator (6) umfasst
einen Abschnitt, in dem sich ein Halbleiterdünn-
film erstreckt, der den Schalttransistor (3) oder
den Rücksetztransistor (4) bildet;
einen isolierenden Film, der mit demselben Pro-
zess wie für den Gate-Isolationsfilm des Schalt-
transistors (3) oder des Rücksetztransistors (4)
ausgebildet wird; und
eine Metallschicht, die mit demselben Prozess
wie für die Gate-Elektrode des Schalttransistors
(3) oder des Rücksetztransistors (4) ausgebildet
wird, wobei die Metallschicht und die Datenlei-
tung (8) durch einen Kontakt verbunden sind.

2. Anzeige, die Pixelschaltung gemäß Anspruch 1 um-
fasst und die weiterhin eine Steuereinheit umfasst,
die eingerichtet ist, um:

den Schalttransistor (3) auszuschalten, nach-
dem eine Spannung entsprechend einer
Schwellspannung (Vth) des Schalttransistors
(2) auf das Gate des Treibertransistors (2) ge-
schrieben wurde, während der Rücksetztransis-
tor (4) und der Lichtemissionssteuertransistor
(5) eingeschaltet sind, und
eine Spannung entsprechend der Spannung ei-
nes Anschlusses des Treibertransistors (2) auf
Seiten des organischen elektrolumineszenten
Elements bei dem Gate des Treibertransistors
(2) durch einen Strom zu setzen, der in dem Trei-
bertransistor (2) fließt.

Revendications

1. Circuit de pixels (14) destiné à un élément électro-
luminescent (1) comprenant :

une ligne de données (8) et une alimentation
électrique (9 ; VDD) ;
un premier condensateur de stockage (6) doté
d’un premier terminal relié à la ligne de données
(8) ;
un transistor de commutation (3) doté d’un pre-
mier terminal relié au premier condensateur de
stockage (6) et qui est allumé et éteint par une
ligne de grille (10) reliée à un terminal de
commande ;
un transistor d’entraînement (2) doté d’un termi-
nal de commande relié à un second terminal du
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transistor de commutation (3) et doté d’un pre-
mier terminal relié à l’alimentation électrique (9 ;
VDD) ;
un élément électroluminescent organique (1)
qui est relié au second terminal du transistor
d’entraînement (2) par le biais d’un transistor de
commande d’émission de lumière (5) ;
un second condensateur de stockage (7) qui re-
lie le terminal de commande du transistor d’en-
traînement (2) à un premier terminal côté ali-
mentation électrique ; et
un transistor de réinitialisation (4) qui relie un
second terminal du transistor d’entraînement (2)
sur le côté près du transistor de commande
d’émission de lumière (5) et le terminal de com-
mande du transistor d’entraînement (2) ou le cô-
té du premier condensateur de stockage (6) près
du transistor d’entraînement (2),
caractérisé en ce que le premier condensateur
de stockage (6) est formé de façon à chevaucher
la ligne de données (8), dans lequel le premier
condensateur de stockage (6) comprend :

une section où s’étend un film mince à semi-
conducteur composant le transistor de com-
mutation (3) ou le transistor de réinitialisa-
tion (4) ;
un film isolant formé avec le même proces-
sus que pour le film isolant de grille du tran-
sistor de commutation (3) ou du transistor
de réinitialisation (4) ; et
une couche métallique formée avec le mê-
me processus que pour l’électrode de grille
du transistor de commutation (3) ou du tran-
sistor de réinitialisation (4), dans lequel la
couche métallique et la ligne de données
(8) sont reliées par un contact.

2. Écran comprenant des circuits de pixels selon la re-
vendication 1, comprenant en outre une unité de
commande adaptée pour :

éteindre le transistor de commutation (3), après
qu’une tension correspondant à une tension de
seuil (Vth) du transistor d’entraînement (2) a été
écrite sur la grille du transistor d’entraînement
(2), tandis que le transistor de réinitialisation (4)
et le transistor de commande d’émission de lu-
mière (5) sont allumés, et
régler une tension correspondant à la tension
d’un terminal coté élément électroluminescent
organique du transistor d’entraînement (2) au
niveau de la grille du transistor d’entraînement
(2) par un courant s’écoulant dans le transistor
d’entraînement (2).
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