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7) ABSTRACT

The present invention provides an organic EL display device
which imparts the flexibility to the pull-around operation of
lines. The organic EL display device is characterized in that
the display device includes a display part and a display drive
circuit which is formed on a periphery of the display part on
a surface of a substrate, wherein the display part includes a
plurality of pixels driven by the display drive circuit, each
one of the pixels is formed of a stacked body which is
constituted of at least one electrode, a light emitting layer
and another electrode stacked from the substrate side,
another electrodes of respective pixels are electrically con-
nected in common, and a conductive layer which is formed
on the same layer and is made of the same material as
another electrodes is formed on a region other than the
display region in a state that the conductive layer is electri-
cally separated from another electrodes.
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FIG. 5
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DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a display device,
and more particularly to an organic EL (Electro Lumines-
cence) display device, for example.

[0003] 2. Description of the Related Art

[0004] An organic EL display device is configured such
that a plurality of pixels which are arranged in a matrix array
are formed within a display part on a substrate, each one of
these pixels is formed of a stacked body which is constituted
by stacking at least one electrode, a light emitting layer and
another electrode from the substrate side, and an electric
current is supplied to the light emitting layer through the
electrode thus allowing the light emitting layer to emit light
(see Japanese Patent Laid-open Patent Publication 2000-
36381, Japanese Patent Laid-open Patent Publication
Hei9(1997)-148066).

[0005] Further, a so-called active-matrix type display
device includes, at least, gate signal lines which are formed
along pixel groups each of which is constituted of pixels
arranged in parallel in one direction, switching transistors
for every pixel which are turned on in response to scanning
signals from the gate signal lines, drain signal lines which
are formed along pixel groups each of which is constituted
of pixels which are arranged in parallel in the direction
which intersects the above-mentioned one direction, drive
transistors which control the video signals from the drain
signal lines by way of the switching transistors, and current
supply lines which supply an electric current to the above-
mentioned one electrodes by way of the drive transistor.

[0006] Here, although the electric current flows into
another electrodes from one electrodes through the light
emitting layers, another electrodes are formed in common
with respective pixels, that is, another electrodes are formed
of a conductive film which is formed over the whole region
of a display part which is a mass of the respective pixels (see
Japanese Patent Laid-open Patent Publication Hei10(1998)-
319909).

SUMMARY OF THE INVENTION

[0007] However, in such an organic EL display device
display device, the above-mentioned another electrode out
of respective material layers stacked on the substrate is
positioned at a portion close to an uppermost layer and
hence, conventionally, signal lines or wiring layers which
are formed within the pixel or in the vicinity of the pixel are
formed below the above-mentioned another electrode.

[0008] Accordingly, in the layout of the lines or the like,
it has been requested to provide the tolerance in space. This
is because that the formation of the wiring layers or the like
in the limited layers inevitably requires the increase of an
area of the organic EL display device.

[0009] To satisfy such a requirement, it may be possible to
increase the number of layers as compared with the con-
ventional constitution and the above-mentioned wiring layer
is allocated as one of these layers. However, this brings
about drawbacks such as the increase of the manufacturing
man-hours and hence is not favorable.
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[0010] The present invention has been made under such
circumstances and it is an object of the present invention to
provide an organic EL display device which can largely
increase the freedom of the arrangement of wiring or the like
without increasing the manufacturing man-hours.

[0011] To briefly explain the summary of representative
inventions among inventions disclosed in this specification,
they are as follows.

[0012]

[0013] Adisplay device according to the present invention
is characterized in that the display device includes a display
part and a display drive circuit which is formed on a
periphery of the display part on a surface of a substrate,
wherein the display part includes a plurality of pixels driven
by the display drive circuit, each one of the pixels is formed
of a stacked body which is constituted of at least one
electrode, a light emitting layer and another electrode
stacked from the substrate side, another electrodes of respec-
tive pixels are electrically connected in common, and a
conductive layer which is formed on the same layer and is
made of the same material as another electrodes is formed on
a region other than the display region in a state that the
conductive layer is electrically separated from another elec-
trodes.

Means 1.

[0014] Means 2.

[0015] Adisplay device according to the present invention
is, for example, on the premise of means 1, characterized in
that the conductive layer is formed over the display drive
circuit by way of an insulation film in a state that a portion
of the conductive layer is overlapped to the display drive
circuit.

[0016] Means 3.

[0017] Adisplay device according to the present invention
is, for example, on the premise of means 1, characterized in
that the conductive layer is formed over the display drive
circuit by way of an insulation film in a state that a portion
of the conductive layer is not overlapped to the display drive
circuit.

[0018]

[0019] Adisplay device according to the present invention
is, for example, on the premise of means 1, characterized in
that the conductive layer is formed over the display drive
circuit by way of an insulation film in a state that the
conductive layer is not overlapped to the display drive
circuit.

[0020]

[0021] Adisplay device according to the present invention
is, for example, on the premise of any one of means 1 to 4,
characterized in that the conductive layer is formed of a
wiring layer.

[0022]

[0023] Adisplay device according to the present invention
is, for example, on the premise of any one of means 1 to 4,
characterized in that the conductive layer also functions as
one electrode of a capacitive element.

Means 4.

Means 5.

Means 6.
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[0024] Means 7.

[0025] Adisplay device according to the present invention
is characterized in that the display device includes a display
part and a display drive circuit which is formed on a
periphery of the display part on a surface of a substrate,
wherein the display part includes a plurality of pixels driven
by the display drive circuit, each one of the pixels is formed
of a stacked body which is constituted of at least one
electrode, a light emitting layer and another electrode
stacked from the substrate side, another electrodes of respec-
tive pixels are electrically connected in common, and a
conductive layer which is formed on the same layer and is
made of the same material as another electrodes is formed on
a region of the display region in a state that the conductive
layer is electrically separated from another electrodes.

[0026] Means 8.

[0027] Adisplay device according to the present invention
is, for example, on the premise of means 7, characterized in
that the conductive layer is formed of a wiring layer.

[0028] Means 9.

[0029] Adisplay device according to the present invention
is, for example, on the premise of means 7, characterized in
that the conductive layer also functions as one electrode of
a capacitive element.

[0030] Means 10.

[0031] Adisplay device according to the present invention
is characterized in that the display device includes a display
part on a surface of a substrate, the display part includes a
plurality of pixels, and each one of the pixels is formed of
a stacked body which is constituted of at least one electrode,
a light emitting layer and another electrode stacked from the
substrate side, an electric current is supplied to one elec-
trodes through current supply lines and, at the same time, the
current supply lines are positioned below another electrodes
by way of an insulation layer, and another electrodes are
formed in a state that another electrodes are prevented from
being overlapped to the current supply lines.

[0032] Here, the present invention is not limited to the
above-mentioned constitution and various modifications are
conceivable without departing from the technical concept of
the present invention.

[0033] According to the above-mentioned means 1, in the
periphery of other electrodes of the respective light emitting
layers which are formed to cover the whole region of the
display part, the conductive layer is formed besides these
electrodes and hence, it is possible to impart the flexibility
to the pull-around operation of lines or the like of circuits in
the periphery of the display part using the conductive layer.
Further, the conductive layer can be formed simultancously
with other electrodes and hence, it is possible to have an
advantageous effect that there is no increase of the manu-
facturing man-hours.

[0034] According to the constitution of the above-men-
tioned means 2, it is possible to form the conductive layer
without ensuring any particular regions in the formation of
the conductive layer.

[0035] According to the constitution of the above-men-
tioned means 3, when the lines attributed to the conductive
layer become complicated, some lines may be slightly
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projected from the region where the display drive circuit is
formed. Also in this case, it is possible to perform the
spatially advantageous pull-around operation of the lines.

[0036] According to the constitution of the above-men-
tioned means 4, even when the wiring layer or the like which
is formed of the above-mentioned conductive film or the like
is formed in a state that the wiring lines or the like formed
of the above-mentioned conductive layers or the like are not
overlapped to the display drive circuit, it is possible to form
the wiring layers or the like simultaneously with other
electrodes and hence, it is possible to obtain an advanta-
geous effect that there is no increase of the manufacturing
man-hours.

[0037] According to the constitution of the above-men-
tioned means 5, the conductive layer is formed of a wiring
layer and the wiring layer can be separately formed from
other layers which are formed below the layer thus impart-
ing the flexibility to the pull-around operation of the lines.

[0038] According to the constitution of the means 6, by
allowing the conductive layer to perform also as another
electrode of the capacitive element, it is possible to impart
the flexibility to the locations where the capacitive elements
are arranged.

[0039] According to the constitution of the means 7, for
example, the wiring layer or the like can be formed on the
same layer as other electrodes even within the region of the
display part and hence, it is possible to impart the flexibility
to the formation of the wiring layers or the like within the
display part.

[0040] According to the constitution of the above-men-
tioned means 8, the conductive layer is formed of a wiring
layer and the wiring layer can be separately formed from
other layers which are formed below the layer thus impart-
ing the flexibility to the pull-around operation of the lines.

[0041] According to the constitution of the means 9, for
example, by allowing the conductive layer to perform also
as another electrode of the capacitive element, it is possible
to impart the flexibility to the locations where the capacitive
elements are arranged.

[0042] According to the constitution of the means 10, it is
possible to largely reduce the parasitic capacitance which is
generated between another electrode of the light emitting
layer of each pixel and the current supply line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] FIG. 1 is a plan view showing one embodiment of
an organic EL display device according to the present
invention;

[0044] FIG. 2 is a view showing a circuit of a display part
of the organic EL display device according to the present
invention;

[0045] FIG. 3 is a cross-sectional view showing one
embodiment of the constitution in a region of a pixel of the
organic EL display device according to the present inven-
tion;

[0046] FIG. 4 is a plan view showing another embodiment
of the organic EL display device according to the present
invention;
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[0047] FIG. 5is a plan view showing another embodiment
of the organic EL display device according to the present
invention;

[0048] FIG. 6 is a plan view showing another embodiment
of the organic EL display device according to the present
invention;

[0049] FIG. 7 is a cross-sectional view showing another
embodiment of the constitution in a region of a pixel of the
organic EL display device according to the present inven-
tion;

[0050] FIG. 8 is a plan view showing another embodiment
of the organic EL display device according to the present
invention;

[0051] FIG. 9 is a cross-sectional view showing another
embodiment of the constitution in a region of a pixel of the
organic EL display device according to the present inven-
tion; and

[0052] FIGS. 10A and 10B are explanatory views show-
ing another embodiment of the constitution in a region of a
pixel of the organic EL display device according to the
present invention, FIG. 10A shows a plan view of the
respective pixel, and FIG. 10B shows an equivalent circuit
of the respective pixel.

DETAILED DESCRIPTION

[0053] Embodiments of an organic EL display device
according to the present invention are explained hereinafter
in conjunction with drawings.

[0054] FIG. 1 is a schematic plan view showing one
embodiment of the constitution of the organic EL display
device according to the present invention. First of all, there
is provided a transparent substrate SUB which is formed of,
for example, a rectangular glass plate.

[0055] Adisplay part AR is formed on a center portion of
the transparent substrate SUB except for a slight periphery
thereof. Although the constitution of the display part AR is
described in detail later, a plurality of pixels are arranged in
a matrix array, for example, and a plurality of signal lines
which run in the x direction as well as in the y direction are
formed on boundaries of the respective pixels.

[0056] Then, scanning signal drive circuits VL, VR are
formed at both sides, that is, at the left and right sides of the
display part AR in a state that the display part AR is
sandwiched between the drive circuits VL, VR. The scan-
ning signal drive circuits VL, VR are connected with a
plurality of gate signal lines GL (not shown in the drawing)
which extend in the direction x and are arranged in parallel
in the direction y within the display part AR, wherein
scanning signals are sequentially supplied to the respective
gate signal lines GL.

[0057] Further, a data signal drive circuit He is formed on
a lower side of the display part AR and also in the vicinity
of the display part AR. The data signal drive circuit He is
connected with a plurality of data signal lines DL (not shown
in the drawing) which extend in the direction y and are
arranged in parallel in the direction x within the display part
AR, wherein data signals are supplied to these respective
data signal lines DL at the timing of the supplying of the
scanning signals.
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[0058] Further, within the display part AR, current supply
lines PL are arranged besides the gate signal lines GL and the
data signal lines DL. The current supply lines PL are, for
example, constituted of a plurality of signal lines which
extend in the direction y and are arranged in parallel in the
direction x. These current supply lines PL are connected in
common at an upper side in the drawing and, thereafter, are
made to pass along a side of the right-side scanning signal
drive circuit VR, for example, and are pulled around to a
terminal portion TR described later.

[0059] Then, on the transparent substrate SUB, a sealing
portion SL for sealing is formed such that the sealing portion
SL for sealing surrounds respective regions where the dis-
play part AR, the scanning signal drive circuits VL, VR and
the video signal drive circuit He are formed. The sealing
portion SL for sealing functions as a sealing material for
fixing the transparent substrate SUB and the another sub-
strate which differs from the transparent substrate SUB1 in
astate that these substrates face each other. Since the organic
EL (light emitting layers) which are formed in the respective
pixels are deteriorated due to oxygen and moisture, the
sealing portion SL for sealing is provided for shielding the
organic EL from the outside air.

[0060] On a lower side of the transparent substrate SUB
and outside the sealing portion SL for sealing, the terminal
portion TR is formed. An electric current is supplied to the
above-mentioned current supply lines PL from the terminal
portion TR and hence, the signals are supplied to the
scanning signal drive circuits VL, VR and the video signal
drive circuit He respectively.

[0061] Here, although the signal lines, the pixels and the
circuits which are formed on a surface of the transparent
substrate are constituted of a stacked body which is formed
of a conductive layer, a semiconductor layer and an insula-
tion film, as an uppermost layer or as a layer which is close
to the uppermost layer, a plate-like conductive layer MTL
which covers not only the display part AR but also scanning
signal drive circuits VL, VR and the video signal data drive
circuit He is formed. The conductive layer MTL constitutes
another electrode at a ground side of the organic EL (light
emitting layers) of each pixel, while one electrode of each
pixel is connected with the current supply line PL.

[0062] Here, the reason that the conductive layer MTL is
configured to also cover the scanning signal drive circuits
VL, VR and the video signal data circuit He is to impart also
the light shielding function to the conductive layer MTL.
Due to the provision of the conductive layer MTL, it is
possible to prevent light from being radiated to semicon-
ductor layers formed in the respective pixels of the display
part AR, the scanning signal drive circuits VL, VR and the
video signal data circuit He respectively.

[0063] Accordingly, the conductive layer MTL is, for
example, made of metal such as Al or the like, and light from
the organic EL of each pixel is radiated to the outside
through the transparent substrate SUB. In other words, a
viewer watches the display part AR with naked eyes from
and by way of the transparent substrate SUB side. Accord-
ingly, as a material of one electrode which is formed on a
light emitting layer in a stacked manner, to impart the light
transmitting property to the electrode, for example, a mate-
rial such as ITO (Indium Tin Oxide), ITZO (Indium Tin Zinc
Oxide), IZO (Indium Zinc Oxide), SnO, (tin oxide), In,O,
(indium oxide) can be selected.
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[0064] Here, the conductive layer MTL is also connected
with the signal lines through contact holes CH which are
formed above the display part AR and within the sealing
portion SL for sealing and these signal lines are pulled out
to the terminal portion TR passing along the side of the
left-side scanning signal drive circuit VL.

[0065] FIG. 2 is an equivalent circuit diagram showing
one embodiment of the display part AR of the above-
mentioned organic EL display device. A portion indicated by
a dotted frame in the drawing corresponds to one pixel.
Although FIG. 2 is the equivalent circuit diagram, the
drawing is depicted corresponding to an actual geometric
arrangement of the pixel.

[0066] In FIG. 2, first of all, there are provided the gate
signal lines GL which extend in the direction x and are
arranged in parallel in the direction y, the data signal lines
DL which extend in the direction y and are arranged in
parallel in the direction x, and the current supply lines PL
which are respectively arranged close to the respective data
signal lines DL, extend in the direction y and are arranged
in parallel in the direction x.

[0067] Here, a region which is defined between the respec-
tive gate signal lines GL and also is defined between the data
signal lines DL at the left side in the drawing and the current
supply lines PL at the right side in the drawing is configured
to constitute a pixel region.

[0068] Each pixel region includes a switching transistor
SW which is turned on due to the supply of the scanning
signal from the one-side gate signal lines GL. (the upper side
in the drawing) and also a capacitive element C to which the
data signal is supplied from the one-side data signal lines DL
through the switching transistor SW turned on. Another end
of the capacitive element C is grounded. A charge corre-
sponding to the data signal stored in the capacitive element
C s supplied to a gate of a drive transistor DT and an electric
current flows from the current supply line PL in response to
an amount of the charge. The drive transistor DT is con-
nected in series with an organic EL element LED which has
one end thereof grounded and the organic EL element LED
emits light when the electric current flows into the organic
EL element LED.

[0069] FIG. 3 is a view showing a cross section of a
portion corresponding to one pixel of the display part AR.

[0070] In the drawing, there is provided the transparent
substrate SUB and, first of all, the switching transistor SW
and the drive transistor DT are formed on a surface of the
transparent substrate SUB.

[0071] The switching element SW and the drive transistor
DT adopt a semiconductor formed of polysilicon (p-Si), for
example, as a semiconductor thereof and have the substan-
tially same constitution.

[0072] That is, the semiconductor layers PS made of
polysilicon are formed on regions on the transparent sub-
strate SUB where the semiconductor layers PS are to be
formed, and a first insulation film G1 is formed on the
transparent substrate SUB such that the first insulation film
G1 also covers the semiconductor layers PS. The first
insulation film G1 functions as a gate insulation film in the
regions where the respective transistors are formed.
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[0073] Gate electrodes GT are formed on the first insula-
tion film G1 such that the gate electrodes GT traverse center
portions of the respective semiconductor layers PS. The gate
electrodes GT are integrally formed with the gate signal
lines GL which are formed on the same layer as the gate
electrodes GT.

[0074] Here, in the manufacturing steps, after forming the
gate electrodes GT, the semiconductor layers PS are doped
with impurities using the gate electrode GT as a mask thus
forming a drain region and a source region in each transistor.

[0075] Then, a second insulation film INS is formed on the
transparent substrate SUB such that the second insulation
film INS also covers the gate electrodes GT and the gate
signal lines GL. The second insulation film INS functions as
an interlayer insulation film for data signal lines DL
described later and the current supply lines PL against the
gate signal lines GL.

[0076] The data signal lines DL are, in the region where
the switching transistor SW is formed, connected with the
drain region of the switching transistor SW via a through
hole which penetrates the second insulation film INS and the
first insulation film G1 which are disposed below the data
signal lines DL. Further, current supply lines PL are, in the
region where the drive transistor DT is formed, connected
with the drain region of the drive transistor DT via a through
hole which penetrates the second insulation film INS and the
first insulation film G1 which are disposed below the current
supply lines PL.

[0077] Here, source electrode of the switching transistor
SW is pulled out onto the second insulation film INS via a
through hole which penetrates the second insulation film
INS and the first insulation film G1 and is connected with the
gate electrode GT of the drive transistor DT via a through
hole formed in the second insulation film INS.

[0078] The source electrode of the drive transistor DT is
formed via a through hole which penetrates the second
insulation film INS and the first insulation film G1 and this
electrode is pulled out to one electrode of the light emitting
layer which will be explained later.

[0079] On the surface of the transparent substrate SUB on
which the data signal lines DL, the current supply lines PL
and the like are formed, a third insulation film PAS is formed
such that the third insulation film PAS also covers the data
signal lines DL, the current supply lines PL and the like.

[0080] Then, on a surface of the third insulation film PAS,
electrodes AD which are connected with the source elec-
trodes of the drive transistors DT via through holes formed
in the third insulation film PAS are formed. This electrode
AD counstitutes one e¢lectrode of the organic EL (light
emitting layer) described later and is made of a light
transmitting conductive material such as ITO (Indium Tin
Oxide), ITZO (Indium Tin Zinc Oxide), IZO (Indium Zinc
Oxide), SnO, (tin oxide), In, O, (indium oxide), for example.

[0081] Further, a so-called bank layer BMP is formed in
such a manner that a portion of the electrode AD is exposed.
The bank layer BMP is formed of resin or the like, for
example. In the manufacturing steps, the bank layer BMP
has a function of stacking the light emitting layer formed of
the organic EL having fluidity at a fixed position on the
electrode AD.
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[0082] In other words, in an opening OPN formed in the
bank layer BMP, the light emitting layer LED is formed on
a surface of the electrode AD exposed from the opening
OPN such that the light emitting layer LED is embedded on
the electrode AD. Here, the light emitting layer LED may be
formed by stacking a hole transport layer, an electron
transport layer and the like in addition to the organic EL. In
such a case, in this specification, the light emitting layer is
construed as a concept which includes the hole transport
layer, the electron transport layer and the like.

[0083] Then, on upper surfaces of the bank layer BMP and
the light emitting layers LED which are embedded in the
opening formed in the bank layer BMP, the conductive layer
MTL is formed. Assuming the above-mentioned electrode
AD as one electrode of the light emitting layer LED, this
electrode AD corresponds to another electrode CD and is
formed such that the light emitting layer LED is sandwiched
by the electrode AD and the conductive layer MTL.

[0084] The conductive layer MTL is also formed on the
neighboring pixel in common and hence, the conductive
layer MTL is formed in such a manner that the conductive
layer MTL extends over a surface of the bank layer BMP.
Further, the conductive layer MTL is formed of a non
light-transmitting material made of metal such as Al or the
like. As a result, light radiated from the light emitting layer
LED is radiated through the light transmitting electrode AD,
the transparent substrate SUB and the like.

[0085] FIG. 4 is a plan view showing another embodiment
of the organic EL display device according to the present
invention and is a view corresponding to FIG. 1.

[0086] The constitution which makes this embodiment
different from the embodiment shown in FIG. 1 lies in a
conductive layer MTL(CD). That is, all of a conductive layer
MTL1 which is formed such that the conductive layer MTL1
covers the display part AR and the video signal drive circuit
He, a conductive layer MTL2 which is formed such that the
conductive layer MTL2 covers the scanning signal drive
circuit VL arranged at the left side, and a conductive layer
MTIL3 which is formed such that the conductive layer MTL3
covers the scanning signal drive circuit VR arranged at the
right side are formed on the same layer and are formed of the
same material layer, while these conductive layers MTL1,
MTL2 and MTL3 are physically separated from each other.

[0087] Here, a potential is imparted to the conductive
layer MTL1 which is formed such that the conductive layer
MTLI1 covers the display part AR and the video signal drive
circuit He as one electrode of the light emitting layers LED
of respective pixels of the display part AR. On the other
hand, the conductive layer MTL2 which is formed such that
the conductive layer MTL2 covers the scanning signal drive
circuit VL arranged at the left side, and the conductive layer
MTIL3 which is formed such that the conductive layer MTL3
covers the scanning signal drive circuit VR arranged at the
right side function as ground lines, function as ground lines
for example.

[0088] In this case, the respective conductive layers
MTL2, MTL3 which are formed such that the conductive
layers MTL2, MTL3 cover the respective scanning signal
drive circuits VL, VR may be used as lines of the corre-
sponding scanning signal drive circuits VL, VR without
being used as the ground lines. That is, as connections in the
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inside of the scanning signal drive circuits VL, VR, besides
lines which are formed in layers other than the uppermost
layer or the layer close to the uppermost layer, the above-
mentioned conductive layers MTL2, MTL3 may be used. In
connecting these conductive layers MTL2, MTL.3 with other
wiring layers, it is necessary to form the through holes.
However, in this case, it is possible to obtain several
advantageous effects including an advantageous that an area
which the scanning signal drive circuits VL, VR occupy can
be reduced.

[0089] In view of the above, it is unnecessary to form the
conductive layer MTL2, MTL3 such that the conductive
layer MTL2, MTL3 cover the scanning signal drive circuits
VL, VR and it may be sufficient that the conductive layers
MTL2, MTL3 may be overlapped to portions of the scan-
ning signal drive circuits VL, VR.

[0090] In short, it is sufficient if at least the conductive
layer MTL1 which covers the display part AR is formed,
other conductive layer MTL2 and the like which are formed
on the same layer as the conductive layer MTL1 and are
made of the same material as the conductive layer MTL1 are
electrically separated from each other, and other conductive
layer MTL2 and the like are used for other applications.

[0091] FIG. 5is a plan view showing another embodiment
of the organic EL display device according to the present
invention and is a view corresponding to FIG. 1.

[0092] The constitution which makes this embodiment
different from the embodiment shown in FIG. 1 lies in the
conductive layer MTL. In this embodiment, portions of the
conductive layer MTL which cover the display part AR, the
left-side scanning signal drive circuit VL and the video
signal drive circuit He are integrally formed, while on the
right side of the display part AR, a conductive layer MTL4
which extends in the direction y in the drawing is formed
separately from the above-mentioned conductive layer
MTL.

[0093] Further, the scanning signal drive circuit VR is not
formed below the conductive layer MTL4 and the supply of
the scanning signals to the respective gate signal lines GL is
all performed by the left-side scanning signal drive circuit
VL.

[0094] Further, the conductive layer MTL4 is also made to
function as a wiring layer for supplying an electric current
to the respective current supply lines PL from the terminal
TR.

[0095] In this case, since the current supply lines PL and
the wiring layer from the terminal TR are positioned below
the conductive layer MTL4 by way of the insulation film, the
current supply lines PL and the wiring layer are electrically
connected with each other via through holes formed in the
insulation film.

[0096] FIG. 6is a plan view showing another embodiment
of the organic EL display device according to the present
invention and is a view corresponding to FIG. 5.

[0097] The constitution which makes this embodiment
different from the embodiment shown in FIG. 5 lies in that
the conductive layer MTL4 is made to function as a wiring
layer for supplying an electric current from the terminal TR
to the respective current supply lines PL and, at the same
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time, the right-side scanning signal drive circuit VR is
arranged below the conductive layer MTLA.

[0098] Further, the conductive layer MTL4 has a portion
thereof constituted to function as one electrode of a capaci-
tive element. That is, an insulation film which constitutes a
dielectric film is formed below the conductive layer MTL4
and a wiring layer which functions as another electrode of
the capacitive element is formed below the insulation film.

[0099] FIG. 7 is a cross-sectional view of a portion of the
conductive film which constitutes one eclectrode of the
capacitive element and corresponds to FIG. 3.

[0100] In this case, a dielectric film of the capacitive
element is constituted by making use of the bank layer BMP.
That is, the capacitive elements C1, C2 and the like are
formed between the conductive layer which is formed on an
upper layer of the third insulation film PAS and the con-
ductive layer MTL4 which is formed in a state that the
conductive layer MTL4 sandwiches the bank layer BMP
with the conductive layer.

[0101] FIG. 8is a plan view showing another embodiment
of the organic EL display device according to the present
invention and is a view corresponding to FIG. 4.

[0102] The constitution which makes this embodiment
different from the embodiment shown in FIG. 4 lies in the
conductive layer MTL1 which covers the display part AR.
That is, in the conductive layer MTL1, slits ST are formed
along the direction y in the drawing and these slits ST are
arranged in parallel in the direction x in the drawing,

[0103] Here, there exists the positional relationship that
the above-mentioned current supply lines PL are formed
below portions where these respective slits ST are formed
thus providing the constitution in which the overlapping of
the current supply lines PL and the conductive film MTLI1
is avoided.

[0104] Due to such a constitution, it is possible to provide
the constitution which can largely reduce the parasitic
capacitance which is generated between the current supply
lines PL and the conductive layer MTLI.

[0105] FIG. 9 is a cross-sectional view of the portion of
the conductive layer MTL1 where the slits ST are formed
and corresponds to FIG. 3.

[0106] Here, it is needless to say that, in this embodiment
having such a constitution, the conductive layer MTLI1
which covers the display part AR may be connected with the
conductive layer MTL2 which covers the left-side scanning
signal drive circuit VL or the conductive layer MTL3 which
covers the right-side scanning signal drive circuit VR. In
other words, on the premise of the constitution shown in
FIG. 1, the slits ST which avoid the overlapping with the
current supply lines PL and conductive layer MTL may be
formed in the conductive layer MTL.

[0107] Although the explanation has been made with
respect to the organic EL display device which is provided
with two transistors in one pixel in the above-mentioned
respective embodiments, it is needless to say that the present
invention is directly applicable to the organic EL display
device which is provided with four transistors in one pixel.
This is because that although the circuits which drive the
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respective pixels may become slightly complicated, the
other circumstances including the constitution and the man-
ner of operation are equal.

[0108] One embodiment of the constitution of the pixel
provided with four transistors in one pixel is shown in FIG.
10A. In FIG. 10A, one pixel has an upper side thereof
defined by a gate signal line GL which selectively drives the
pixel, a left side thereof defined by a data signal line DL
which supplies a video signal to the pixel, a right side thereof
defined by a current supply line PL which supplies an
electric current to the pixel, and a lower side thereof defined
by the gate signal line GL which selectively drives other
neighboring pixel.

[0109] This one pixel region is divided into an upper side
and a lower side in the drawing, wherein a light emitting
layer formed of an organic EL layer is formed in the
lower-side region and a circuit which forms an electric
current corresponding to the video signal is formed in the
upper-side region.

[0110] In the above-mentioned region where the light
emitting layer is formed, for example, one electrode (indi-
cated by ITO in the drawing) formed of a light transmitting
conductive layer, the light emitting layer and another elec-
trode are sequentially stacked from the substrate side. The
light emitting layer is formed in a state that the light emitting
layer is embedded in an opening portion of (BPM, OPN in
the drawing) of a bank layer formed over the above-
mentioned one electrode and this portion substantially con-
stitutes a light emitting portion. Further, another electrode is
formed in common with respect to respective pixels in a
state that another electrode also covers an upper surface of
the bank layer.

[0111] Using one electrode as the anode and another
electrode as the cathode, when an electric current is made to
flow between these electrodes, the light emitting layer is
configured to emit light with intensity corresponding to the
supplied electric current. Here, the bank layer is provided for
obviating the transmission of the light emission from the
pixel to the inside of the neighboring pixel or for forming the
light emitting layer having fluidity originally in the manu-
facture step to have a given profile.

[0112] In the above-mentioned region formed in the
above-mentioned circuit, switching elements SW1, SW2,
SW3, a control signal line CL1 which turns on and off the
switching element SW2, a control signal line CL.2 which
turns on and off the switching element SW3, a drive tran-
sistor DT, a capacitive elements C1-CSi, a capacitive ele-
ment CSi-C2 are formed.

[0113] The circuit fetches the video signal from the data
signal line DL in response to the scanning signal from the
gate signal line GL, wherein depending on the magnitude
(voltage) of the video signal, the electric current from the
electric current supply line PL is supplied to one electrode
in the region on which the light emitting layer is formed.

[0114] Here, the switching elements SW2, SW3 and the
capacitive element CSi-C2 are provided, when a threshold
value voltage of the drive transistor DT varies for every
pixel, to correct irregularities.

[0115] FIG. 10B shows an equivalent circuit in the above-
mentioned one pixel and substantially corresponds to the
geometrical arrangement shown in FIG. 10A.
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[0116] The switching element SW1 is turned on in
response to the scanning signal from the gate signal line GL
and the video signal from the drain signal line DL is supplied
to one electrode C1 of the capacitive element C1-CSi
through the switching element SW1. Here, another electrode
of the capacitive element C1-CSi is held in a floating state.

[0117] Here, the capacitive element C1-CSi has a function
of holding the gate potential of the drive transistor DT
having the gate electrode which has the equal potential as
another electrode at a given value over a given period.

[0118] In such a state, first of all, the control signal
transmitted through the control signal line CL1 turns on the
switching element SW2. Here, although the drive transistor
DT is not turned on, a node CH2 side of the drive transistor
DT is connected to the reference potential through the
organic EL element LED from the floating state and hence,
the potential is elevated to a given value.

[0119] Next, the control signal which is transmitted
through the control signal line CL2 turns on the switching
element SW3 in response to the control signal. Accordingly,
one electrode CSi of the capacitive element CSi-C2 in a
floating state is connected with the node CH2 side of the
drive transistor DT through the switching element SW3 and
hence, a potential thereof is elevated to the above-mentioned
given value. Here, the gate potential (the potential of the
node CH1) of the drive transistor DT is equal to the potential
of the output side (the node CH2) and hence, a channel layer
of the drive transistor DT interrupts the flow of charge.

[0120] Since a given electric current flows in the current
supply line PL irrelevant to the video signal transmitted
through the data signal line DL, the potential is substantially
fixed. Accordingly, by sequentially turning on two switching
elements SW2, SW3 (allowing the respective channel layers
to assume a conductive state), it is possible to enable the
capacitive element CSi-C2 of every pixel to store the
substantially same amount of charge.

[0121] In such a state, when the channel layer of the
switching element SW3 is closed and, subsequently the
switching element SW1 is turned on, corresponding to the
voltage (video signal) applied to one electrode C1 of the
capacitive element C1-CSi, the capacitance of the capacitive
element C1-CSi is changed. In response to the change of
capacitance, the difference is generated between the poten-
tial of the node CHI (the gate potential of the drive transistor
DT) and the potential on the output side (node CH2 side).

[0122] By turning on the drive transistor DT in response to
the potential difference and by controlling an amount of
charge which flows into the turned-on channel, it is possible
to allow the organic EL element LED to emit light with the
desired brightness.

[0123] The above-mentioned respective embodiments
may be used in a single form respectively or in combination.
This is because that it is possible to obtain the advantageous
effects of the respective embodiments in a single form or
synergistically.

What is clamed is:

1. A display device being characterized in that the display
device includes a display part and a display drive circuit
which is formed on a periphery of the display part on a
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surface of a substrate, wherein the display part includes a
plurality of pixels driven by the display drive circuit,

each one of the pixels is formed of a stacked body which
is constituted of at least one electrode, a light emitting
layer and another electrode stacked from the substrate
side, another electrodes of respective pixels are elec-
trically connected in common, and a conductive layer
which is formed on the same layer and is made of the
same material as another electrodes is formed on a
region other than the display region in a state that the
conductive layer is electrically separated from another
electrodes.

2. A display device according to claim 1, wherein the
conductive layer is formed over the display drive circuit by
way of an insulation film in a state that a portion of the
conductive layer is overlapped to the display drive circuit.

3. A display device according to claim 1, wherein the
conductive layer is formed over the display drive circuit by
way of an insulation film in a state that a portion of the
conductive layer is not overlapped to the display drive
circuit.

4. A display device according to claim 1, wherein the
conductive layer is formed over the display drive circuit by
way of an insulation film in a state that the conductive layer
is not overlapped to the display drive circuit.

5. A display device according to claim 1, wherein the
conductive layer is formed of a wiring layer.

6. A display device according to claim 1, wherein the
conductive layer also functions as one electrode of a capaci-
tive element.

7. Adisplay device being characterized in that the display
device includes a display part and a display drive circuit
which is formed on a periphery of the display part on a
surface of a substrate, wherein the display part includes a
plurality of pixels driven by the display drive circuit,

each one of the pixels is formed of a stacked body which
is constituted of at least one electrode, a light emitting
layer and another electrode stacked from the substrate
side, another electrodes of respective pixels are elec-
trically connected in common, and a conductive layer
which is formed on the same layer and is made of the
same material as another electrodes is formed on a
region of the display region in a state that the conduc-
tive layer is electrically separated from another elec-
trodes.

8. A display device according to claim 7, wherein the
conductive layer is formed of a wiring layer.

9. A display device according to claim 7, wherein the
conductive layer also functions as one electrode of a capaci-
tive element.

10. A display device being characterized in that

the display device includes a display part on a surface of
a substrate, the display part includes a plurality of
pixels, and each one of the pixels is formed of a stacked
body which is constituted of at least one electrode, a
light emitting layer and another electrode stacked from
the substrate side,

an electric current is supplied to one electrodes through
current supply lines and, at the same time, the current
supply lines are positioned below another electrodes by
way of an insulation layer, and

another electrodes are formed in a state that another
electrodes are prevented from being overlapped to the
current supply lines.
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