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ELECTROLUMINESCENCE DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The entire disclosures of Japanese Patent Applica-
tions Nos. 2005-202992, 2005-202993, and 2005-230129,
including their specifications, claims, drawings, and
abstracts, are incorporated herein by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a layout in a
display panel in which an electroluminescence element
(hereinafter simply referred to as “EL element”) is used as
a display element in each of pixels arranged in a matrix.

[0004] 2. Description of the Related Art

[0005] Display devices which use EL elements, in par-
ticular, organic EL elements which are current-driven light
emitting elements as a display element in each pixel, are
known. Among EL display devices, active matrix display
devices in which a transistor (thin film transistor or “TFT”)
is provided in each pixel for individually driving, for each
pixel, the organic EL element provided in each pixel are now
a focus of development.

[0006] FIG. 1 exemplifies an equivalent circuit corre-
sponding to a pixel in an active matrix display device. A gate
line GL is provided along a horizontal scan direction (row
direction) of the display device and a data line DL and a
power supply line PL are provided along a vertical scan
direction (column direction) of the display device. Each
pixel comprises a selection transistor Ts which is an n-chan-
nel thin film transistor, a storage capacitor Cs, a p-channel
element driving transistor Td, and an organic EL element 55.
The selection transistor Ts has a drain connected to a
common data line DL which supplies a data voltage to pixels
positioned along the vertical scan direction, a gate connected
1o a gate line GL for selecting pixels positioned along the
horizontal scan direction, and a source connected to a gate
of the element driving transistor Td.

[0007] The element driving transistor Td is a p-channel
thin film transistor and has a source connected to the power
supply line PL and a drain connected to an anode of the
organic EL element 55. A cathode of the organic EL element
55 is formed common to the pixels and is connected to a
cathode power supply CV. One electrode of the storage
capacitor Cs is connected between the gate of the element
driving transistor Td and the source of the selection transis-
tor Ts. The other electrode of the storage capacitor Cs is
connected to a power supply of a constant voltage such as,
for example, ground and a power supply line.

[0008] In this circuit, when the gate line GL is set to the
H level, the selection transistor Ts is switched on, a data
voltage on the data line DL is supplied via the selection
transistor Ts to the gate of the element driving transistor Td,
the element driving transistor Td allows a drive current
corresponding to the gate voltage of the element driving
transistor Td to flow from the power supply line PL to the
organic EL element 55, and light is emitted from the organic
EL element 55 at brightness corresponding to the drive
current. The data voltage on the data line DL is supplied to

1. Field of the Invention
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the storage capacitor Cs in addition to the element driving
transistor Td and a voltage corresponding to the data voltage
is stored in the storage capacitor Cs. Therefore, even when
the gate line GL is set to an L level, the element driving
transistor Td continues to supply the drive current because
a voltage stored in the storage capacitor Cs continues to be
applied to the element driving transistor Td, and, thus, the
organic EL element 55 continues to emit light at brightness
corresponding to the drive current.

[0009] FIG. 2 is a conceptual view schematically showing
a planar structure of a panel 100 used in an active matrix
organic EL display device having a built-in driver as dis-
closed in Japanese Patent Laid-Open Publication No. 2001-
102169 (hereinafter referred to as “Reference 17). In FIG. 2,
the outermost solid line represents a transparent panel sub-
strate 102 and a display region 104, shown by a dotted line
and in which the above-described pixels are arranged in a
matrix form, is positioned at a position slightly above the
center of the panel substrate 102. A horizontal scan driver
circuit 106 (hereinafter referred to as “H-related driver”)
which is connected to the data line DL is formed along an
upper side of the display region 104 and vertical scan driver
circuits 108 (hereinafter referred to as “V-related driver”)
which are connected to the gate lines GL are formed along
the right and left sides of the display region 104. These
drivers 106 and 108 comprise a thin film transistor or the like
which is formed simultaneously with the thin film transistors
provided in each pixel.

[0010] The thick solid line extending in the display region
104 along the vertical direction indicates the power supply
line PL. Individual power supply line PL is connected to a
wide portion 110 in the horizontal direction which extends
along the lower side of the display region 104 and forms a
comb shape as a whole. The wide portion 110 is further
connected, near the center of the wide portion 110, to
another wide portion 112 extending along the vertical direc-
tion. The wide portion 112 is connected to an input terminal
T1 for the drive power supply placed at the lower side of the
organic EL display panel 100.

[0011] In addition to the terminal T1, a plurality of addi-
tional terminals, including a cathode terminal T2, a terminal
T3 connected to the V-related driver 108, and a terminal T4
connected to the H-related driver 106, are located on the
lower side of the organic EL display panel 100.

[0012] A line for supplying power to the H-related driver
106 extends from the terminal T4 at the lower side of the
display panel 100 and along the lower side, right side, and
upper side of the display region 104 and reaches a position
which is almost at the left end of the upper side. A line for
supplying power to the V-related driver 108 located on the
left side extends from the terminal T3 along the lower side
and the left side, and reaches the upper end of the left side.
A line for supplying power to the V-related driver 108 placed
on the right side extends from the terminal T3 along the
lower side and the right side, and reaches the upper end of
the right side. In actual devices, a shift register or the like
comprising a TFT is provided in the rectangular region
shown in the figure as the H-related driver and the V-related
driver. A power supply line for driving these circuit elements
extends to an end portion of the driver.

[0013] Japanese Patent Laid-Open Publication No. 2004-
4797 (hereinafter referred to as “Reference 2”) discloses a
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display device in which the external connection terminal is
provided on the lower side, the H-related driver is provided
on the upper side, and the V-related driver is provided on the
left side. As shown in FIG. 7 of Reference 2, a line for a
higher voltage power supply (Vdd) of the power supply lines
of the driver extends from the lower side to the right side and
supplies a higher voltage power supply to the H-related
driver on the upper side and further extends from the
H-related driver to the V-related driver formed on the right
side. A line for a lower voltage power supply (Vss) extends
from the lower side to the left side, supplies the power
supply of the lower voltage to the V-related driver, and
further extends from the V-related driver to the H-related
driver on the upper side. In this manner, the two power
supply liens are placed in rotations opposite to each other
and only one of the lines is placed on the side on which
neither the H-related driver nor the V-related driver is
provided. With this configuration, the space required for the
line can be reduced.

[0014] Inthe device of Reference 1, the lines for supplying
power to the H-related driver and to the V-related driver are
provided on four sides of the display device. At the lower
side, the line for the driver and the wide portion 110
connected to the power supply line PL are provided, and a
contact region extending from the cathode terminal to the
common cathode electrode of the EL elements is also
provided. Because of this structure, it is difficult to reduce a
width of a portion between the display region 104 and the
panel substrate 102, that is, the frame portion, on the side on
which the external connection terminal is formed. In addi-
tion, because the width of the frame portion of the lower side
is larger compared to those of the other sides, there is a
constraint in the layout when such a display panel is inte-
grated into various devices as a display device.

[0015] Other devices are known having the V-related
driver 108 placed on one side at the left or right sides, rather
than having two V-related drivers 108 on the both sides.
However, in these devices also, a line for supplying power
must extend into a portion of the lower side, limiting
reduction of the width of the frame portion.

[0016] The space required for the lines can be partially
reduced by employing the structure of the device of Refer-
ence 2 in which one of the two power supply lines is laid out
in a clockwise manner and the other power supply line is laid
out in a counterclockwise manner, but in such a case the line
itself is elongated. In particular, in the structure of Reference
2, because a high-speed operation is required for the H-re-
lated driver, the power supply line Vdd for supplying the
high voltage power supply extends from the external con-
nection terminal to the H-related driver and further to the
V-related driver, as described above. In other words, the
power supply line Vdd extends from the lower side of the
panel and along the right side, upper side, and left side in this
order. Thus, the total cumulative length of the power supply
line Vdd which extends along the four sides of the panel is
great, even in comparison with the power supply line Vss for
the lower voltage. When the line is elongated in this manner,
additional factors such as, for example, generation of volt-
age drop and increase of power consumption must then be
considered.

Jan. 18, 2007

SUMMARY OF THE INVENTION

[0017] The present invention advantageously optimizes
the layout of lines to improve the line efficiency, narrow
edges, and unify the width of the frame portions.

[0018] According to one aspect of the present invention,
there is provided an electroluminescence display device
comprising a display panel having a display portion in which
pixels are arranged in a matrix and a horizontal scan driver
circuit and a vertical scan driver circuit each of which is
formed at a periphery of the display portion and each of
which drives the pixels, wherein an external connection
terminal is placed on a first side of the display panel, one of
the horizontal scan driver circuit and the vertical scan driver
circuit is placed on a second side which opposes the first
side, the other one of the horizontal scan driver circuit and
the vertical scan driver circuit is placed on a third side which
is one of two sides connecting the first side and the second
side, and each of a power supply line for the horizontal scan
driver circuit and a power supply line for the vertical scan
driver circuit extends from the external connection terminal
to a region of formation of a corresponding one of the
horizontal scan driver circuit and the vertical scan driver
circuit without passing through a side other than the first
side, the second side, and the third side.

[0019] According to another aspect of the present inven-
tion, it is preferable that, in the electroluminescence display
device, the vertical scan driver circuit can be placed on the
second side.

[0020] According to another aspect of the present inven-
tion, it is preferable that, in the electroluminescence display
device, the power supply line for the horizontal scan driver
circuit and the power supply line for the vertical scan driver
circuit can be connected to a common external connection
terminal.

[0021] According to another aspect of the present inven-
tion, it is preferable that, in the electroluminescence display
device, the power supply line for the horizontal scan driver
circuit and the power supply line for the vertical scan driver
circuit can be connected in series.

[0022] According to another aspect of the present inven-
tion, it is preferable that, in the electroluminescence display
device, the power supply line for the horizontal scan driver
circuit and the power supply line for the vertical scan driver
circuit branch from a power supply line extending from an
external connection terminal and are connected to the
respective driver circuits.

[0023] According to another aspect of the present inven-
tion, it is preferable that, in the electroluminescence display
device, when the power supply line for the horizontal scan
driver circuit and the power supply line for the vertical scan
driver circuit are connected in series, a width of a power
supply line having a longer line distance from the external
connection terminal is set narrower than a width of a power
supply line having a shorter line distance.

[0024] According to another aspect of the present inven-
tion, it is preferable that, in the electroluminescence display
device, when the power supply line for the horizontal scan
driver circuit and the power supply line for the vertical scan
driver circuit are connected in series, the power supply line
for the horizontal scan driver circuit and the power supply
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line for the vertical scan driver circuit include a line for a
higher voltage power supply and a line for a lower voltage
power supply, at least one of which being provided in a
plurality, and the plurality of the power supply lines are
electrically connected to each other by a bypass line which
is formed of a conductive layer different from a material for
the power supply line at least at an end region of a driver
circuit, of the horizontal scan driver circuit and the vertical
scan driver circuit, having a shorter power supply line
distance from the external connection terminal.

[0025] According to another aspect of the present inven-
tion, it is preferable that, in the electroluminescence display
device, each of a signal line for the horizontal scan driver
circuit and a signal line for the vertical scan driver circuit
extends from the external connection terminal to a region of
formation of a corresponding one of the horizontal scan
driver circuit and the vertical scan driver circuit without
passing through a side other than the first side, the second
side, and the third side.

[0026] According to another aspect of the present inven-
tion, it is preferable that, in the electroluminescence display
device, the first side, that is, the side on which the external
connection terminal is placed, is a side along the vertical
scan direction of the display panel.

[0027] According to another aspect of the present inven-
tion, it is preferable that, in the electroluminescence display
device, the third side is a side along the horizontal scan
direction of the display panel and which opposes a side on
which a common line for a drive power line for supplying
drive power to an electroluminescence element in each pixel
is placed.

[0028] According to another aspect of the present inven-
tion, there is provided an electroluminescence display panel
comprising a display portion in which pixels are arranged in
a matrix and a horizontal scan driver circuit and a vertical
scan driver circuit each of which is formed at a periphery of
the display portion and each of which drives the pixels,
wherein an external connection terminal is placed on a first
side of the display panel and the vertical scan driver circuit
1s placed on a second side which opposes the first side.

[0029] According to another aspect of the present inven-
tion, it is preferable that, in the electroluminescence display
panel, a contact region between a common electrode of an
electroluminescence element in each pixel and a common
electrode line extending from an external connection termi-
nal corresponding to the common electrode is placed on the
first side.

[0030] According to another aspect of the present inven-
tion, there is provided an electroluminescence display
device having, on a display panel, a display portion in which
pixels are arranged in a matrix, wherein external connection
terminals are placed on a lateral side of the display panel
along a vertical scan direction, the external connection
terminals include a terminal for a horizontal scan driver
circuit, a terminal for a cathode power supply, and a terminal
for a pixel drive power supply, and an order of arrangement
of these terminals is, from an upper side along the vertical
scan direction of the display panel, the terminal for the
horizontal scan driver circuit, the terminal for the cathode
power supply, and the terminal for the pixel drive power

supply.
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[0031] According to another aspect of the present inven-
tion, there is provided an electroluminescence display
device having, on a display panel, a display portion in which
pixels are arranged in a matrix, wherein external connection
terminals are placed on a lateral side of the display panel
along a vertical scan direction, and, of the external connec-
tion terminals, a terminal for a pixel drive power supply is
placed at a position lower than a center position of the
display portion along the vertical scan direction.

[0032] According to another aspect of the present inven-
tion, there is provided an electroluminescence display
device having, on a display panel, a display portion in which
pixels are arranged in a matrix, wherein an external con-
nection terminal is placed along a lateral side of the display
panel, and a vertical scan driver circuit is placed on a lateral
side of the display panel which opposes the lateral side on
which the external connection terminal is placed.

[0033] Ttis possible to supply power to the horizontal scan
driver circuit and the vertical scan driver circuit built into a
panel along with the display portion through the external
connection terminal provided on a side of the panel along the
vertical scan direction. In addition, the supply of power can
be realized by a minimum number of the external connection
terminals and power supply lines. With this structure, it is
possible to reduce the size of the edge of the panel and
reduce power consumption.

[0034] By using a common external connection terminal
for the power supply line for the horizontal scan driver
circuit and for the power supply line for the vertical scan
driver circuit, using a common power supply line for the two
driver circuits, and connecting the power supply lines in
series, it is possible to further reduce the number of lines. In
addition, in such a configuration, by widening the width of
the power supply line for the driver circuit having a shorter
line distance to the external connection terminal and the
width of the power supply line for the driver circuit having
a higher operation speed, it is possible to easily and reliably
supply power without a voltage drop to a driver circuit
which is provided with a longer line distance and which
shares the power supply line.

[0035] When the lines are placed in series, it is possible to
reliably supply the power to the driver circuit having a
longer line distance by providing a plurality of lines for at
least one of the line for a higher voltage power supply and
the line for a lower voltage power supply. Moreover, it is
possible to further reduce the line resistance by connecting
the plurality of power supply lines to each other.

[0036] By connecting the power supply line for the hori-
zontal scan driver circuit and the power supply line for the
vertical scan driver circuit to a common external connection
terminal and branching the line to connect one of the
branches to the horizontal scan driver circuit and the other
of the branches to the vertical scan driver circuit, it is
possible to reduce the number of lines and terminals up to
the point of branching. In addition, by branching the lines,
it 1s possible to reduce the influences of the voltage drop in
one of the driver circuits on the other driver circuit.

[0037] By providing he vertical scan driver circuit on a
second side which opposes the first side on which the
external connection terminal is provided, it is possible to
place the horizontal scan driver circuit on a third side which
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is in contact with the vertical scan driver circuit. In this
manner, the line distance to the driver circuits can be easily
minimized. Furthermore, it is not necessary to provide a
power supply line or the like for the driver circuit on a fourth
side opposing the third side on which the horizontal scan
driver circuit is placed. Thus, a drive line portion for
supplying the driving power to the electroluminescence
element can be formed with a wide width on the fourth side
and the variation or the like of light emission brightness of
the electroluminescence elements on a display screen due to
the voltage drop in the drive line portion can be reliably
reduced.

[0038] Because it is not necessary to place either a driver
circuit or drive line portion for the electroluminescence
element on the first side, it is possible to place, on the first
side, a contact region between the common electrode of the
electroluminescence elements of the pixels and the common
electrode line extending from the external connection ter-
minal corresponding to the common electrode, and, thus, the
size of the contact region can easily be maximized to reduce
the line resistance.

[0039] By placing, among the external connection termi-
nals, the terminal for horizontal scan-related line, terminal
for the cathode power supply, and the terminal for pixel
driving power supply in this order from an upper side toward
the lower side, it is possible to reduce the length of the line
without significantly changing the conventional layout. By
reducing the line length, it is possible to inhibit power loss
in this portion.

[0040] By placing the terminal for the pixel driving power
supply at a position lower than a center line extending along
a horizontal direction of the display region of the display
device, it is possible to shorten the length of the line through
which the drive current flows, and, thus reduce the line load
such as the line resistance. In this manner, it is possible to
inhibit the power loss in these portions.

[0041] By placing the vertical scan driver circuit of the
display device adjacent to a lateral side opposing the lateral
side on which the external connection terminal is provided,
it is possible to efficiently use the region at the periphery of
the display region for sealing the organic EL element. In
other words, the vertical scan driver circuit is placed below
the region for sealing to effectively use the space. This
configuration is advantageous in narrowing the width of the
frame portion, that is, a region between the display region
and the edge of the panel substrate, in equating or approxi-
mately equating the width of the frame portions, reducing
the deviation of origins of the panel substrate and the display
region, and reducing the outer size of the panel substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] Preferred embodiments of the present invention
will be described in detail by reference to the drawings,
wherein:

[0043] FIG. 1 is a diagram showing an equivalent circuit
of a pixel of an EL display device;

[0044] FIG. 2 is a diagram showing a placement of a
terminal, a line, a circuit, or the like in an EL display device
of related art;

[0045] FIG. 3 is a diagram schematically showing a struc-
ture of an EL display panel of a preferred embodiment of the
present invention;
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[0046] FIG. 4 is a diagram showing a placement of a
terminal, a line, a circuit, or the like in an EL display panel
according to a preferred embodiment of the present inven-
tion;

[0047] FIG. 5 is a cross sectional view along the I-I line of
FIG. 4;
[0048] FIG. 6 is a diagram showing a placement of a

terminal, a line, a circuit, or the like in an EL display panel
according to another preferred embodiment of the present
invention;

[0049] FIG. 7 is a diagram showing an alternative embodi-
ment of a line of the preferred embodiment of FIG. 6;

[0050] FIG. 8 is a diagram diagrammatically showing a
cross section of the alternative embodiment of FIG, 7;

[0051] FIG. 9 is a diagram showing a placement of a
terminal, a line, a circuit, or the like in an EL display panel
according to another preferred embodiment of the present
invention; and

[0052] FIG. 10 is a diagram diagrammatically showing a
cross section of the preferred embodiment of FIG. 9.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0053] Preferred embodiments of the present invention
will now be described referring to the drawings. FIG. 3 1s a
diagram schematically showing a placement of an EL dis-
play panel 10 according to a preferred embodiment of the
present invention. A display region (display portion) 14 is
formed on a panel substrate 12 with a plurality of pixels
arranged in a matrix form. In the display region 14, a gate
line 16 (GL) to which a selection signal is sequentially
output is formed along a horizontal scan (row) direction of
the matrix and a data line 18 (DL) to which a data signal is
output and a power supply line 20 (PL) for supplying an
operational power supply (PVYDD) to an organic EL element
which is an element to be driven are formed along a vertical
scan (column) direction.

[0054] Each pixel is approximately provided at a region
defined by these lines and comprises, as circuit structures, an
organic EL element which is an element to be driven, a
selection transistor Trl which is an n-channel thin film
transistor, a storage capacitor Cs, and an element driving
transistor Tr2 which is a p-channel thin film transistor. The
selection transistor Tr1 has a drain connected to a data line
18 for supplying a data voltage to pixels along the vertical
scan direction, a gate connected to a gate line 16 for
selecting pixels along a horizontal scan line, and a source
connected to a gate of the element driving transistor Tr2. The
element driving transistor Tr2 has a source connected to a
power supply line 20 and a drain connected to an anode of
the organic EL element 55. A cathode of the organic EL
element 55 is formed common to the pixels and is connected
to a cathode power supply CV. One electrode of the storage
capacitor Cs is connected to the gate of the element driving
transistor Tr2 and the source of the selection transistor Trl
and the other electrode of the storage capacitor Cs is
connected to a constant potential such as, for example, the
power supply line 20.

[0055] The selection transistor Trl and the element driving
transistor Tr2 can be formed using an n-channel thin film



US 2007/0013629 Al

transistor or a p-channel thin film transistor in which a
crystalline silicon such as, for example, polycrystalline
silicon polycrystallized by laser annealing or the like is used
in an active layer and an n-type conductive impurity or a
p-type conductive impurity is doped as the impurity.

[0056] When a thin film transistor having crystalline sili-
con in the active layer is employed as the transistor of the
pixel circuit, the crystalline silicon thin film transistor can be
used as a circuit element in a peripheral driver circuit for
sequentially selecting and controlling each pixel, in addition
to being used as a circuit element in the pixel circuit. In
consideration of this, in the organic EL display panel 10 of
the present embodiment, a crystalline silicon thin film tran-
sistor similar to that in the pixel circuit is formed on the
panel substrate 12 simultaneously with the manufacturing of
the transistors for the pixel circuit so that the peripheral
driver circuit, more specifically, an H-related driver 22 and
a V-related driver 24, is built into the peripheral portion of
the display region 14. As shown in FIG. 3, the H-related
driver 22 is formed adjacent to the upper side of the display
region 14 and along the horizontal scan direction. Similarly,
the V-related driver 24 is placed, in the structure of FIG. 3,
adjacent to the right side of the display region 14 and along
the vertical scan direction.

[0057] A drive current line (common line) 27 for supply-
ing the driving power (PVDD) to the EL element of each
pixel via each power supply line PL is formed along the
horizontal direction common to a plurality of power supply
lines PL in a region 26 adjacent to the lower side of the
display region 14 which opposes the side of the display
region 14 on which the H-related driver 22 is formed. A
plurality of connection terminals 36 (external connection
terminals) for supplying various power supplies and V-re-
lated and H-related control and data signals to the panel 10
from the outside are formed on the left side which is a first
side of the panel substrate 12 along the vertical scan direc-
tion. A flexible printed circuit (hereinafter referred to as
“FPC”) 28 is connected to the external connection terminal
36. Therefore, the V-related driver 24 is placed on a side of
the display panel which opposes, with the display region 14
therebetween, the side of the display panel on which the
external connection terminal 36 is placed. The H-related
driver 22 is placed on one of the two sides (in FIG. 3, the
upper side) connecting the side of the display panel on which
the external connection terminal 36 is placed and the side
which opposes this side. As is explicitly shown in FIG. 3, the
connection position between the FPC 28 and the external
connection line (position in which the external connection
terminal is provided) is at a position which is lower than the
center of the display panel or the display region along the
vertical scan direction.

[0058] The lines from the external connection terminal 36
1o the H-related driver 22 and the V-related driver 22 and the
line from the external connection terminal 36 to the drive
current common line 27 extend in a region between the left
side of the panel substrate 12 on which the external con-
nection terminal is formed and the left side of the display
region 14. Similar to these lines, an H-related level shifter
(H-related LS) 30 (refer to FIG. 4) is placed on the left side
of the panel substrate 12, which shifts one or both of voltage
levels of a higher voltage and a lower voltage in order to set
the levels of necessary signals, among the signals supplied
1o the H-related driver such as horizontal clock signals
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SKHI1 and SKH2, a horizontal start signal STH, and Hout
for instructing completion of final operation of the H-related
driver and shift direction, to levels suitable for operations by
the H-related driver 22. In addition, a V-related level shifter
(LS) 32 is provided on an upper right corner of the display
region 14 (on an input side of signal for V-related driver 24).
In the example configuration of FIG. 4, the V-related LS 32
shifts the lower voltage power supply VSS to a power supply
voltage VEE which is lower than the lower voltage VSS and
supplies the shifted voltage to the V-related driver 24 which
creates and outputs a selection signal, in order to sufficiently
reduce the L level of the selection signal to be output for
each row of pixels of the display region 14. A contact region
(point) 34 between a common electrode of the EL elements
55 of the pixels (in this description, cathode) and a common
electrode line 64 extending from the external connection
terminal corresponding to the common electrode is placed
along the vertical scan direction next to the left side of the
display region 14 on the first side.

[0059] FIG. 4 is a diagram showing the lines extending
from the external connection terminal 36 connected to the
FPC 28 to the H-related driver 22, V-related driver 24, drive
current common line 27, and point 34 for cathode power
supply. The external connection terminals 36 formed on the
panel substrate 12 include a V-related terminal 38, an
H-related terminal 40, a CV terminal 42, and a terminal 44
for drive power supply (PVDD), formed in this order along
the vertical scan direction from the upper side. The V-related
terminal 38 is connected to vertical scan-related lines 60 and
61 for the V-related driver 24, the H-related terminal 40 is
connected to horizontal scan-related lines 62 and 63 for the
H-related driver 22, the CV terminal 42 is connected to a
common electrode line 64 connecting the cathode 46 of the
EL elements which is formed common to the pixels and the
cathode power supply, and the PVDD terminal 44 is con-
nected to the drive current common line 27 for supplying the
drive current to the EL element in each pixel. The lines 60
and 61 related to the V-related driver 24 placed on the right
side which opposes the left side on which the external
connection terminals 36 are placed is placed to detour
around the external sides of the H-related driver 22 at the
upper side.

[0060] Of the vertical scan-related lines 60 and 61, two
lines 61 are power supply lines for the V-related driver 24
(hereinafter referred to as “V-related power supply line 61”).
One of the two V-related power supply lines 61 is a line for
a higher voltage power supply VDD and the other is a line
for a lower voltage power supply VSS. Of the horizontal
scan-related lines 62 and 63, two lines 63 are power supply
lines for the H-related driver 22 (hereinafter referred to as
“H-related power supply line 63”). Similar to the V-related
power supply lines, one of the H-related power supply lines
63 is a line for a higher voltage power supply VDD and the
other is a line for a lower voltage power supply VSS. The
V-related power supply line 61 further extends on the left
side on which the external connection terminals 36 are
placed, in the upward direction, reaches the upper side,
extends on the upper side toward the right along the hori-
zontal scan direction, reaches the right side, and extends on
the right side in the downward direction along the vertical
scan direction. The V-related driver 24 shown by a rectangle
in the figure actually includes circuit elements which form
circuits, such as the shift register and the selection signal
output circuit, for outputting a selection signal for driving
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the pixels for each row to the gate line GL. The V-related
power supply lines 61 are provided through the illustrated
rectangular region, in order to supply power to these circuit
elements.

[0061] The H-related power supply line 63 extends from
the left side on which the external connection terminal 36 is
placed in a upward direction along the vertical scan direc-
tion, bends near a region in which the H-related driver 22 is
formed toward the horizontal scan direction, and extends
toward the right. The H-related driver 22 shown in the figure
by a rectangle include circuit elements which form circuits,
such as the shift register and a video signal outputting
circuit, for outputting, at a predetermined timing, a video
signal Vd for, for example, R, G, B, and W to the data line
DL extending along the column direction in the display
region 14 and connected to the corresponding pixel. The
H-related power supply line 63 is provided through the
illustrated rectangular region in order to supply power to
individual circuit element.

[0062] In the present embodiment, the V-related power
supply lines 61 and the H-related power supply lines 63 are
provided along the left side, right side, and upper side of the
display panel 10, and are not provided on the lower side. As
only the drive current common line 27 is placed on the lower
side, it is possible to set the widths of the upper and lower
frames to be close to each other even when a sufficient width
is secured for the drive current common line 27. Because the
brightness of a pixel is determined corresponding to the
current flowing through the EL element in an organic EL
display device, the line load of the drive current common
line 27 which supplies power to the EL element influences
the display quality. In order to secure sufficient brightness
and inhibit power consumption, it is desirable that the line
load of the drive current common line 27, in particular, the
line resistance of the drive current common line 27 be low.
Therefore, a layout of the present embodiment which allows
a wider width for the line 27 is preferable.

[0063] In the present embodiment, by placing, among the
external connection terminals 36, the V-related terminal 38
at an upper side of the screen along the vertical scan
direction among the terminals, it is possible to reduce the
length of the line to the V-related driver 24 at the opposing
side and to avoid crossing with other lines, in particular, the
line to the H-related driver 22.

[0064] The V-related terminal 40 is placed next to the
V-related terminal 38, that is, adjacent to the V-related
terminal 38 nearer to the center of the screen. By locating the
H-related terminal 40 in this manner, it is possible to shorten
the length of the line from the H-related terminal 40 to the
H-related driver 22 placed on the upper side of the display
panel.

[0065] In the present embodiment, the PVDD terminal 44
for the pixel driving power supply, that is, the driving power
supply of the EL element, is provided at a lowermost
position of the screen along the vertical scan direction
among the terminals. With this structure, it is possible to
shorten the length of the line 66 to the drive current line 27
placed on the lower side of the display panel. In the lines 27
and 66, because the drive current flows through these lines,
a voltage drop due to line resistance tends to occur when the
line is long. Such a voltage drop would reduce an amount of
current that can be supplied to the EL element of each pixel,
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which results in reduction of the brightness of the panel. The
reduction in the brightness leads to degradation of the
display quality. If the brightness is to be secured, the power
consumption is increased. Thus, it is preferable to minimize
the voltage drop in the lines 27 and 66 through which the
drive current flows. By placing the PVDD terminal 44 at a
lowermost position among the terminals, that is, at a position
closest to the drive current line 66 among the terminals, it is
possible to shorten the length of the line 66, in particular, and
inhibit voltage drop. Moreover, in addition to the PVDD
terminal 44 being provided at the lowermost position among
the terminals, it is also preferable that the PVDD terminal 44
be placed at the lowest possible position with respect to the
display region 14, that is, at a position closest to the lower
side. For this purpose, it is preferable to place the PVDD
terminal 44 at a position lower than a center position of the
display region 14 along the vertical scan direction (refer to
a center line 50 extending along the horizontal direction in
FIG. 3). It is also preferable to employ a layout in which a
center line 48 of the external connection terminals 36 (refer
to FIG. 3) is positioned lower than the center line 50 of the
display region. Because the voltage drop in the lines 27 and
66 through which the drive current flows greatly influences
reduction of display quality, it is desirable to shorten the
length of the line 66 through which the drive current flows,
even if such a configuration results in a slight elongation of
the lines for the H-related driver 22 and the V-related driver
24. For this purpose, it is preferable that the external
connection terminals be placed at the lowest possible posi-
tion on the first side of the display panel, as described above.
The CV terminal 42 is provided between the H-related
terminal 40 and the PVDD terminal 44.

[0066] From a different point of view, the CV terminal 42
for connecting an external cathode power supply to a
connection point 34 for cathode power supply placed on the
left side which is the side closest to the external connection
terminal 36 is placed at an inner position and the H-related
terminal 40 for the H-related driver 22 placed on the upper
side and the PVDD terminal 44 for the drive current line 27
placed on the lower side are placed on both sides of the CV
terminal 42. In addition, the V-related terminal 38 for the
V-related driver placed on the side opposing the left side on
which the external connection terminal 36 is placed, that s,
the right side which is the farthest side from the left side is
placed at an outer position than the H-related terminal 40
and the PVDD terminal 44. There is a demand for widening
the drive current line 27 as much as possible in order to
reduce the line load, and, thus, the line to the V-related driver
24 is preferably placed on the upper side. Because of this
structure, the V-related terminal 38 is placed external to the
H-related terminal 40, among the H-related terminal 40 and
the PVDD terminal 44, that is, at a position of the display
region 14 higher than the H-related terminal 40.

[0067] FIG. 5 is a cross sectional diagram along I-I line of
FIG. 4 and shows a cross section around the line 64 from the
CV terminal 42 to the cathode 46.

[0068] A buffer layer 82 having a multi-layer structure in
which, for example, a silicon nitride (SiN) film and a silicon
oxide (Si0,) film are formed in this order from the side near
the panel is formed, by a chemical vapor deposition (CVD)
or the like, on the panel substrate 12 made of a transparent
material such as glass and plastic. A crystalline silicon layer
of polycrystalline silicon or the like obtained by applying a
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process such as laser annealing to amorphous silicon formed
through CVD or the like is formed above the buffer layer 82.
The crystalline silicon layer is patterned in a desired shape
and is used as an active layer 84 of a thin film transistor
(TFT) or a portion of an electrode and the line as necessary.

[0069] After the crystalline silicon layer is patterned, a
gate insulating layer 86 is formed entirely covering the
substrate including the crystalline silicon layer. The gate
insulating layer 86 has a multi-layer structure, for example,
in which a SiO, film and a SiN film are layered from the side
near the crystalline silicon layer. A refractory metal layer of
a metal such as Cr is formed above the gate insulating layer
86 and the metal layer is patterned so that a portion of the
metal layer selectively remains in a formation region of the
thin film transistor, that is, a formation region of the active
layer 84, in regions in which the channel region is to be
formed and a gate electrode 88 is obtained. The metal layer
can also be used as the selection line (gate line) for supply-
ing the selection signal to each pixel. By selectively leaving
the metal layer simultaneously with formation of the gate
electrode 88 of the thin film transistor, this line can be
obtained. After the gate electrode 88 is formed, an impurity
such as phosphorous and boron is doped into the active layer
84 according to the conductive type of the thin film transistor
using the gate electrode 88 as a mask. A region of the active
layer 84 below the gate electrode is not doped with impurity
and an intrinsic channel region is formed. Regions on both
sides of the channel region are doped with the impurity and
a drain region and a source region are formed.

[0070] After the impurity is doped, an interlayer insulating
layer 90 is formed over the entire surface of the panel
substrate 12 covering the gate insulating layer 86 and the
gate electrode 88. The interlayer insulating layer 90 has a
multi-layer structure in which, for example, a SiN film and
a Si0, film are layered in this order from the side near the
gate insulating layer 86.

[0071] A contact hole is formed through the interlayer
insulating layer 90 and the gate insulating layer 86 to expose
the source region and the drain region of the active layer §4.
A drain electrode 92 and a source electrode 94 which are
formed above the interlayer insulating layer 90 are con-
nected through the contact holes to the corresponding drain
region and the corresponding source region of the active
layer 84, respectively. The drain electrode 92 and the source
electrode 94 are formed by layering Mo (molybdenum), Al
(aluminum), and Mo in that order from the lower layer. The
first Mo layer is in contact with the active layer 84. This
metal layer of Mo/Al/Mo is used also for the other lines and
is obtained by formation and patterning simultaneous with
formation of the drain electrode 92 and the source electrode
94. For example, the metal layer is used as a data line DL for
supplying the data signal to each pixel (not shown) and as
the power supply line PL for supplying the current from the
power supply PVDD to the organic EL element. In addition,
as shown at the left end of FIG. 5, the metal layer is also used
as a metal terminal layer 95 for connecting the panel and the
external circuit (CV terminal 42 is shown in FIG. §) and is
patterned to a shape of the terminal.

[0072] After the metal layer having a layered structure is
patterned to form the drain electrode 92, source electrode 94,
lines (DL and PL), and metal terminal layer 95, a first
planarizing insulating layer 96 is formed over the entire
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surface of the panel substrate 12 covering the metal layer
and the interlayer insulating layer 90 using an organic
insulating material such as an acrylic resin or other inorganic
materials, through, for example, spin coating or calcination
after the spin coating.

[0073] Contact holes are formed through the first planariz-
ing insulating layer 96 in regions corresponding to, for
example, the drain electrode 92 (or source electrode 94) and
the region in which the terminal is formed. Then, a conduc-
tive transparent metal oxide layer such as ITO (Indium Tin
Oxide) and IZ0O (Indium Zinc Oxide) is formed through
sputtering or the like above the first planarizing insulating
layer 96 and is patterned into a desired shape. In the region
corresponding to the drain electrode 92 (or source electrode
94), the transparent conductive metal oxide layer is used as
a transparent pixel electrode 98 and is connected to the drain
electrode 92 (or source electrode 94) through the contact
hole formed through the first planarizing insulating layer 96.
In the present embodiment, the transparent pixel electrode
98 is used as a first electrode (anode) 98 of the organic EL
element 55. Simultaneously with the formation of the trans-
parent pixel electrode 98, the transparent conductive metal
oxide layer is selectively left above the metal terminal layer
95 having the structure of Mo/Al/Mo exposed by removing
the first planarizing insulating layer 96 in the region of
formation of the terminal. As described, for the electrical
characteristic of the terminal, it is sufficient to use the metal
terminal layer 95 having a layered structure including Al
However, by employing a structure in which the surface of
the metal terminal layer 95 is covered with a conductive
metal oxide layer, it is possible in the present embodiment
to prevent exposure of the surface of the metal terminal 95
to the external atmosphere and subsequent increase in the
connection resistance due to oxidation of the surface by the
oxygen, moisture, etc. in the atmosphere.

[0074] By covering, with the conductive metal oxide
layer, the line region extending from the terminal as neces-
sary, in addition to the terminal portion, it is possible to
prevent intrusion of oxygen and moisture in the atmosphere
through the line (for example, while continuing to oxidize
the surface of the line) into the display region in which the
organic EL element 55 is formed and which is sealed by
adhering a sealing panel in a later step.

[0075] Next, a second planarizing insulating layer 220 is
formed using an acrylic resin or the like similar to the first
planarizing insulating layer 96 covering entirely the panel
substrate 12. An opening is formed in the second planarizing
insulating layer 220 in portions other than the terminal
portion and the edge portion of the conductive transparent
metal oxide layer of the first electrode of the pixel. After the
second planarizing insulating layer 220 is formed and the
opening is formed, a light emitting element layer 900 is
formed in the display region. In the region of formation of
the first electrode 98, the edge portion is covered by the
second planarizing insulating layer 220. The edge portion is
covered in order to prevent the first electrode 98 and a
second electrode 46 of the organic EL element 55 from
short-circuiting in the edge portion due to reduction in
coverage of the light emitting element layer 900 formed
between the first electrode 98 and the second electrode 46 or
due to concentration of electric field.

[0076] The light emitting element layer 900 comprises at
least a light emitting layer including an organic compound
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having a light emitting function, and may be of a single-
layer structure or a multi-layer structure depending on the
functions of the compound or compounds used. In a struc-
ture of the first electrode 98 being the anode and the second
electrode 46 being the cathode as in the present embodiment,
the light emitting element layer 900 may have a layered
structure of, for example, a hole injection layer 921, a hole
transport layer 922, a light emitting layer 923, and an
electron transport layer 924, formed, in that order, from the
side of the first electrode. The layers of the light emitting
element layer 92 may be formed through vacuum evapora-
tion when a low molecular weight organic compound is used
as the material. When a high molecular weight (a polymer)
organic compound is used as the material, on the other hand,
it is also possible to form the layers of the light emitting
element layer 92 through ink jet printing or spin coating.

[0077] The layers other than the light emitting layer such
as the charge transport layer and the injection layer can be
formed common to all pixels (each of these layers may be
formed in some cases in an individual pattern for each pixel
depending on the material to be used). When a full-color
display is realized by employing white color as the light
emission color of the ELL element in each pixel and using
color filters to obtain light of R, G, and B, the light emitting
layer of the organic EL element need not be formed in an
individual pattern using a mask even when the light emitting
layer is formed through vacuum evaporation, and, in such a
case, the light emitting layer may be formed common to all
pixels, similar to the other organic layers. When the EL
element of each pixel emits corresponding light of R, G, and
B, different organic light emitting materials must be used for
different light emission colors, and, thus, at least the light
emitting layer is formed in an individual pattern for each
pixel.

[0078] A second electrode 46 in which Al, an Al alloy,
MgAg alloy, or the like is used is formed above the light
emitting element layer 900 covering the light emitting
element layer 900 through vacuum evaporation or the like.
As described, in the present embodiment, the second elec-
trode 46 functions as the cathode (cathode electrode) The
cathode electrode 46 is connected to a line 64 extending
from the CV terminal at an end of the horizontal scan
direction of the display region 14, that is, at the left side in
the present embodiment. When at least an upper layer of the
line 64 is formed using the transparent conductive metal
oxide layer which is the same layer as the transparent pixel
electrode 98 as described above, the connection between the
line 64 and the cathode electrode 46 is achieved by directly
forming the cathode electrode 46 above the transparent
conductive metal oxide layer 64 exposed at the uppermost
layer because the second planarizing insulating layer 220 is
normally removed outside the display region and the light
emitting element layer 900 is not layered. When the trans-
parent conductive metal oxide layer is not used as the upper
layer of the line 64 at the connection portion between the
cathode electrode 46 and the line 64 and only the Mo/Al/Mo
metal layer is formed, an opening is formed in the interlayer
insulating layer 90 and the first planarizing insulating layer
96 and the cathode electrode 46 is layered to cover the
Mo/Al/Mo metal layer exposed at the bottom of the opening
and is electrically connected. Above the cathode electrode
46 which is formed over the entire surface, a protection layer
222 such as a SiN layer is formed through sputtering or the
like to cover the entire surface of the substrate.
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[0079] As described, according to the present embodi-
ment, because the PVDD terminal 44 is placed at a position
lower than a center position of the display region 14 in the
vertical scan direction (center line extending along the
horizontal direction), the line 66 through which the drive
current flows is shortened and the line resistance is reduced,
and, thus, reduction in the display quality due to reduction
in brightness can be prevented and increase in the power
consumption can be prevented. In addition, by placing the
lines 60 and 61 for the V-related driver 24 at the upper side
of the display panel 12, it is possible to set the widths of the
frame portions, which are regions between the edge of the
display region 14 and the edge of the panel substrate 12, at
the upper section and the lower section to be close to each
other while allowing sufficient width for the drive current
line 27. In other words, it is possible to match the Y address
of the center of the display and the Y address of the center
of the external shape of the panel substrate, which allows
improvement in degree of freedom of attachment to various
devices. The V-related driver 24 may be placed on the left
side. However, such a configuration results in generation of
a parasitic capacitance between the V-related driver 24 and
the cathode 46, which may lead to an increase in the power
consumption. In addition, it is necessary to seal the surface
on which the organic EL element is formed also in the right
side, and, thus, the space for adhesion of the sealing member
is also provided at the right side. Therefore, placing the
V-related driver 24 at the right side enables more effective
use of the available space.

[0080] With the above-described placement, it is possible
to place the circuits and lines with a superior balance in the
frame space which is necessary for sealing, which enables
effective use of the panel substrate, improvement in display
quality, reduction in power consumption, and reduced costs.

[0081] FIG. 6 is a diagram showing extension of lines (line
layout) in an organic EL display panel 70 according to
another preferred embodiment of the present invention. The
circuit structure and layout in the display region are similar
to those of FIG. 3 and the common structures will not be
described again. Similarly, the structures similar to those in
the organic EL display panel 10 of FIG. 4 are assigned the
same reference numerals and will not be described again. In
the organic EL display panel 70 of FIG. 6, the power supply
line is formed common to the H-related and V-related
drivers.

[0082] A plurality of external connection terminals 72
related to the V-related driver 24 and a plurality of external
connection terminals 74 related to the H-related driver 22
share the terminals 76 and 77 related to power supply of
these drivers. An H-related level shifter 30 is provided on the
power supply lines 78 and 79 extending from the common
terminals 76 and 77 to the H-related driver 22. The line 78
for a higher voltage power supply and the line 79 for a lower
voltage power supply which supply an operational power to
the H-related driver 22 extend from the region of formation
of the H-related driver 22 along the horizontal scan direction
toward the right, bend at the upper right corner of the panel
to a downward direction along the vertical scan direction,
reach the V-related driver 24, and supply the operational
power also to the V-related driver 22. Similar to FIG. 4, etc.,
a V-related level shifter 32 is provided upstream of the
V-related driver 24 and the voltage VSS on the line for the
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lower voltage power supply is shifted to a power supply
voltage VEE which is lower than VSS.

[0083] The lines 78 for the higher voltage power supply
and the lines 79 for the lower voltage power supply of the
H-related driver 22 and the V-related driver 22 and the
external connection terminals 76 and 77 to which the power
supply lines are connected are shared by the two drivers. In
other words, the line 78 for the higher voltage power supply
for the V-related driver 24 is connected to the external
connection terminal 76 via the line 78 for the higher voltage
power supply for the H-related driver 22, and the lines 78 for
the higher voltage power supply for the drivers are con-
nected in series. Similarly, the line 79 for the lower voltage
power supply for the V-related driver 24 is connected to the
external connection terminal 77 via the line 79 for the lower
voltage power supply for the H-related driver 22 and the
lines 79 for the lower voltage power supply for the drivers
are connected in series. As described, because the H-related
driver 22 and the V-related driver 24 share the power supply
lines and the external connection terminals, it is not neces-
sary to provide terminals and lines for the same voltage for
the two drivers, and, thus, the number of external connection
terminals and the number of power supply lines can be
reduced, which allows for reduction of the terminal provi-
sion space and the line provision space.

[0084] In addition, in the EL display panel 70, the power
supply lines for the drivers extend from the left side, on
which the external connection terminals are formed, in an
upward direction, pass through the upper side to reach the
right side, and extend in a downward direction on the right
side. As is clear from a comparison with FIG. 4, the number
of lines to be provided on the upper side of the panel separate
from the lines for the H-related driver 22 can be reduced,
which simplifies balancing of the width of the frame portion
with the lower side. With this structure, the center of the
vertical direction of the display region and the center of the
external shape of the panel substrate, that is, the display
device, match or becomes very close to each other. There-
fore, the degree of freedom of the layout when the panel is
assembled into an apparatus as its display device can be
improved and the marketability as a panel can be improved.
In addition, the outer size of the panel substrate is reduced,
which contributes to reductions in size and cost. Similar to
the device of FIG. 4, it is not necessary to place the power
supply lines for the H-related driver and V-related driver on
the lower side of the panel, and the power supply lines are
not placed on the lower side. Therefore, the space for placing
the element drive current common line 27 for supplying
drive current to the EL element (here, anode of the EL
element) via the power supply line VL (refer to FIG. 3) can
be maximized at the lower side of the panel (side opposing
the side on which the H-related driver 22 is placed).

[0085] FIG. 7 is a diagram exemplifying a layout of power
supply lines when the power supply lines for the H-related
driver and the power supply lines for the V-related driver are
connected in series so that the lines are common to the
drivers. In particular, FIG. 7 shows a layout of a region
corresponding to the upper right corner of FIG. 6, between
the end portion of the H-related driver 22 and the beginning
portion of the V-related driver. In the structure exemplified
in FIG. 7, one of the line 78 for the higher voltage power
supply (VDD) and the line 79 for the lower voltage power
supply (VSS) is formed in a plurality. Although it is also
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possible to provide a plurality of lines 78 for the higher
voltage power supply and a plurality oflines 79 for the lower
voltage power supply, in the structure of FIG. 7, a plurality
of lines 78 for the higher voltage power supply in which
voltage drop tends to occur (in the exemplified structure, two
lines: 79a and 78b) are provided sandwiching the line 79 for
the lower voltage power supply therebetween. In a region of
the power supply line for the H-related driver 22 and a
region of the power supply line for the V-related driver, the
line widths of the power supply lines are changed. More
specifically, the line width of the power supply line for the
H-related driver 22 having a shorter line distance to the
eternal connection terminal is formed wider than the line
width of the power supply line for the V-related driver 24
having a longer line distance. In addition, the line width is
changed with the upper right corner of the panel (a region
between the H-related driver 22 and the V-related driver 24)
as a boundary. In other words, in the line 784 for the higher
voltage power supply, the width of the line 78a-1 provided
at the upper side of the panel and nearer to the external
connection terminal 36 has a wider width and the line 78a-2
for the higher voltage power supply extending toward the
right side of the panel has a narrower width. Similarly. the
line 78b-1 for the higher voltage power supply and the line
79-1 for the lower voltage power supply formed on the upper
side of the panel have wider widths and the corresponding
lines 7856-2 and 79-2 formed on the right side of the panel
have narrower widths. In this manner, by setting the width
of the power supply line of the driver having the shorter line
distance from the external connection terminal to be wider
than the line width of the power supply line for the driver
having a longer line distance, it is possible to inhibit voltage
drop in the driver having a shorter line distance and reduce
the power consumption. In particular, as described in the
present embodiment, the H-related driver 22 must output a
data signal to all data lines in each 1H period and must be
operated at a higher speed compared to the V-related driver
24. Thus, the H-related driver 22 is formed nearer to the
external connection terminal 36 than is the V-related driver
24. Tn addition, the power supply lines 78 and 79 are shared
by the two drivers. Therefore, it is possible to inhibit voltage
drop or the like in the H-related driver by widening the line
width of the power supply line in the region of the H-related
driver.

[0086] In FIG. 7, in the region of formation of the H-re-
lated driver 22, an H-related shift register circuit 22a is
placed between the line 78a-1 for the higher voltage power
supply and the line 79-1 for the lower voltage power supply.
In addition, an H switch circuit 225 or the like is provided
between the line 79-1 for the lower voltage power supply
and the line 785-1 for the higher voltage power supply.

[0087] As the H-related shift register circuit 22a, a plu-
rality of shift registers are placed along the horizontal scan
direction, and the register of each stage sequentially trans-
fers a horizontal start signal STH to the right along the
horizontal scan direction according to horizontal clock sig-
nals SKH1 and SKH2. The H switch circuit 225 is connected
to an output terminal of the register of a corresponding stage
and connects the data line DL of a corresponding column to
a video signal line according to an output from the register.
In other words, the H switch circuit operates according to the
output signal from the register to read and output a corre-
sponding video signal Vd to the corresponding data line DL.
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[0088] In a region of formation of the V-related driver 24,
a V-related shift register circuit 24a is placed between the
line 78a-2 for the higher voltage power supply and the line
79-2 for the lower voltage power supply and a selection
signal outputting section 245 comprising a logical circuit or
the like which adjusts and outputs a selection signal for
switching the selection transistor of the pixel ON at a
predetermined timing for each row according to an output
from the V-related shift register circuit 24a is provided
between the line 79-2 for the lower voltage power supply
and the line 785-2 for the higher voltage power supply. As
the V-related shift register circuit 24a, a plurality of shift
registers is placed along the vertical scan direction. A
register of each stage sequentially transfers a vertical start
signal STV in a downward direction along the vertical scan
direction according to vertical clock signals SKV1 and
SKV2 and supplies the register output which is a pulse
signal to a corresponding selection signal outputting section
24b.

[0089] With respect to the H-related shift register 22¢ and
the V-related shift register 24a which are placed at an outer
position on the panel than the line 79 for the lower voltage
power supply, a higher voltage power supply is supplied
from the line 78a on the side near the outer periphery of the
panel. With respect to the H switch circuit 226 and the
selection signal outputting section 245 which are placed at
an inner position on the panel than the line 79 for lower
voltage power supply, the higher voltage power supply is
supplied from the line 785 which is at an internal position on
the panel. In other words, in the example structure of FIG.
7, lines 784 and 785 for the higher voltage power supply are
independently provided for the shift registers (22a and 24a)
and the H switch circuit or the selection signal outputting
section (225, 24b) which are circuits having different pro-
cesses. Because of this structure, the higher voltage power
supply 78 can be reliably supplied to the circuits having
different processes, thus making it possible to inhibit
increase in the power consumption due to voltage drop, and,
consequently, to improve the precision of the circuit opera-
tion. In addition, the circuits which directly output various
signals to the display region (H switch circuit 225 and
selection signal outputting section 245) are formed at posi-
tions nearer to the display region than is the shift register and
the higher voltage power supply is independently supplied to
each circuit. Therefore, it is possible to realize a very high
layout efficiency.

[0090] In this alternative embedment, as shown in FIG. 7,
a bypass line (bridge line) 80 is formed for connecting the
lines 78a-1 and 78a-2 for the higher voltage power supply
which are provided in plurality, in an end portion of the
H-related driver 22. An area A of FIG. 8 shows a cross
section near the bridge line 80 (II-II cross section).

[0091] FIG. 8 diagrammatically shows a cross section of
the organic EL display panel and particularly shows a
relationship between the bridge line 80 and the other circuit
elements and lines. In FIG. 8, structures identical to those in
FIG. 5 are assigned the same reference numerals and their
description will not be repeated.

[0092] In FIG. 8, the TFT in the H driver and the TFT in
the V driver have a structure similar to the TFT of the display
region shown in FIG. 5, and a crystalline silicon layer such
as polycrystalline silicon obtained by applying a process
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such as laser annealing to the amorphous silicon which is
formed in advance above the buffer layer 82 of the panel
substrate 12 which is made of a transparent material such as
glass or plastic is used as the active layer of the TFT.

[0093] In a desired region above the gate insulating layer
86 formed covering the active layer 84, a refractory metal
layer such as Cr is patterned to form the gate electrode 88.
In the patterning process for obtaining the gate electrode 88,
the bridge line 80 is also obtained. Therefore, the bridge line
80 is formed using a metal layer such as Cr. The metal layer
may be used, in addition for the bridge line 80, for a
selection line (gate line) for supplying the selection signal to
each pixel as described above. This line can be formed by
selectively leaving the metal layer simultaneously with the
formation of the gate electrode 88 of the thin film transistor.

[0094] The drain electrode 92 and the source electrode 94
are formed using a layered metal layer of Mo/Al/Mo. The
layered metal layer is used as the lines other than the drain
electrode 92 and the source electrode 94. For example, the
power supply lines 78a, 785, and 79 are formed and pat-
terned simultaneously with the drain electrode 92 and the
source electrode 94. A contact hole is formed in a portion of
the interlayer insulating layer 90 corresponding to an end of
the bridge line 80 prior to the formation of the metal layer
and a predetermined portion of the metal layer and the
bridge line 80 are connected.

[0095] As shown in the figure, although the bridge line 80
is electrically connected to the two power supply lines 78a
and 78b for the higher voltage, the bridge line 80 is a
different layer from the lines 784 and 785 and is formed
using a refractory metal layer such as Cr identical to the gate
electrode 88 of the TFT. By forming the bridge line 80 with
a metal layer separate from the power supply line, even
when the line 79 for the lower voltage power supply formed
using the same metal layer as the two lines 784 and 785 for
the higher voltage power supply is placed, in a plan view,
between the two lines 78a and 785 for the higher voltage
power supply as shown in FIG. 9, the lines 784 and 785 for
the higher voltage power supply can be connected to each
other without short-circuiting with the line for the lower
voltage power supply. In addition, the formation area of the
bridge line 80 and the connection area of the power supply
liens 78a and 785 can be set at a large area as long as these
structures do not overlap the lines or the like formed of the
same metal layer as the other gate electrodes. In this manner,
by connecting the power supply lines provided in a plurality
and having the same voltage by the bridge line 80 at least at
an end region of a driver, of the H-related driver 22 and the
V-related driver 24, which is closer to the external connec-
tion terminal and which requires a high speed operation (in
the embodiment, the H-related driver 22), the resistance of
the power supply line can be reduced and the voltage drop
can be inhibited.

[0096] The power supply lines 78a, 78b, and 79 are
covered by the first planarizing insulating layer 96 along
with the drain electrode 925, source electrode 94, other lines,
and interlayer insulating layer 90.

[0097] FIG. 9 is a diagram showing extension of lines in
an organic EL display panel 130 according to another
preferred embodiment of the present invention. The lines in
the display regions are similar to those in FIG. 3 and will not
be described again. The structures similar to those in the
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organic EL display panel 10 of FI1G. 4 are assigned the same
reference numerals and will not be described again. In the
organic EL display panel 130, a portion of the power supply
lines for the H-related driver and the V-related driver and the
external connection terminals related to the power supply
lines are shared, and the power supply lines branch at a
partway and extend toward the drivers.

[0098] An external connection terminal (V-related termi-
nal) 132 related to the V-related driver 24 and an external
connection terminal (H-related terminal) 134 related to the
H-related driver 22 share terminals 76 and 77 to which the
power supplies for both drivers (VDD and VSS) are sup-
plied. A line 136 for a higher voltage power supply (VDD)
and a line 137 for a lower voltage power supply (VSS)
extending from the terminal toward the V-related driver 24
passes on a route external to the H-related driver 22 and
reaches the V-related driver 24 on the right side of the panel.
Power supply lines 138 and 139 for the H-related driver
branch from the power supply lines 136 and 137 at the upper
left corner, extend toward right (along the horizontal scan
direction), and extend to the H-related driver 22. A level
shifter 30 is provided near the branching point in order to set
signals, among the signals on the H-related external con-
nection terminals 134, such as the clock signals CKH1 and
CKH2 and horizontal start signal STH to a sufficient ampli-
tude. If the level shifting operation is not necessary, the level
shifter 30 may be omitted.

[0099] With this structure also, the number of external
connection terminals and the number of lines for the power
supply lines at the left side can be reduced, along with the
number of locations and amount of space required for
placing these structures. Similar to the above-described
organic EL display panels 10 and 70, the power supply lines
are provided only on the left side, upper side, and right side,
and are not formed on the lower side which opposes the side
on which the H-related driver 22 is formed. With this
structure, the space for the element drive current common
line 27 can be maximized at the lower side of the panel. In
addition, because the number of lines on the left side can be
reduced, the widths of the frame portions on the right side
and on the left side can be matched or set to be close to each
other.

[0100] FIG.10isa diagram exemplifying a cross sectional
structure when the line 138 for the higher voltage power
supply for the H-related driver is branched from the line for
the higher voltage power supply for the V-related driver 24
as described above. In such a case, the line 139 for the lower
voltage power supply may similarly be of the branching
structure. As the connection structure for the line for the
lower voltage power supply is similar to that for the line for
the higher voltage power supply, the connection structure for
the line for the lower voltage power supply will not be
described. The illustrated layers basically have the same
structure as those in FIG. 8, and thus, are assigned the same
reference numerals as FIG. 8 and will not be described
again.

[0101] The line 136 for the higher voltage power supply
(VDD) for the V-related driver which extends from the VDD
terminal and is formed by a metal layer of Mo/Al/Mo is
connected to a branch line 138a of the line 138 for the
H-related power supply via a contact hole at a branching
portion. The branching line 1384 is a line which is formed
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simultaneously with the gate electrode 88 of the thin film
transistor (TFT) and is made of the refractory metal layer
such as Cr. The other line 137 for the lower voltage power
supply for the V-related driver and a line 140 for power
supply of yet lower voltage (VEE) are provided in parallel
to the line 136 for the higher voltage power supply for the
V-related driver. The branch line 1384 needs to be insulated
from these other power supply lines for the V-related driver,
and, thus, is placed below the interlayer insulating layer 90
formed below the layer for these power supply lines, in a
manner to cross the formation region of the layer of the
power supply lines. A contact hole is formed through the
interlayer insulting layer 90 also at a position crossing the
layer below the power supply lines for the V-related driver
and the branch line 138a is connected through the contact
hole to the H-related power supply line 1385 which is
formed in the same layer as the V-related power supply line
136, etc.

[0102] The above-described embodiments are described
using an example in which the external connection terminal
is placed on the left side. The present invention, however, is
not limited to such a configuration, and the external con-
nection terminal may alternatively be provided on the right
side. In such a case, the V-related driver is placed on the left
side and the connection point of the cathode power supply
or the like is placed on the right side. The external connec-
tion terminal may alternatively be placed on the lower side,
in which case the H-related driver is placed on the side
opposing the lower side, that is, on the upper side and the
V-related driver is placed on the left side or on the right side.
The power supply line for the drivers extend from the lower
side on which the external connection terminals are placed,
through the left side or the right side on which the V-related
driver is placed, and toward the upper side on which the
H-related driver is placed.

What is claimed is:
1. An electroluminescence display device comprising:

a display panel having a display portion in which pixels
are arranged in a matrix and a horizontal scan driver
circuit and a vertical scan driver circuit each of which
is formed at a periphery of the display portion and each
of which drives the pixels, wherein

an external connection terminal is placed on a first side of
the display panel,

one of the horizontal scan driver circuit and the vertical
scan driver circuit is placed on a second side which
opposes the first side and the other of the horizontal
scan driver circuit and the vertical scan driver circuit is
placed on a third side which is one of two sides
connecting the first side and the second side, and

each of a power supply line for the horizontal scan driver
circuit and a power supply line for the vertical scan
driver circuit extends from the external connection
terminal to a region of formation of a corresponding
one of the horizontal scan driver circuit and the vertical
scan driver circuit without passing through a side other
than the first side, the second side, and the third side.
2. An electroluminescence display device according to
claim 1, wherein

the vertical scan driver circuit is formed on the second
side along the vertical scan direction.
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3. An electroluminescence display device according to
claim 2, wherein

the power supply line for the horizontal scan driver circuit
and the power supply line for the vertical scan driver
circuit are connected to a common external connection
terminal.
4. An electroluminescence display device according to
claim 2, wherein

the power supply line for the horizontal scan driver circuit
and the power supply line for the vertical scan driver
circuit are connected in series.
5. An electroluminescence display device according to
claim 4, wherein

of the power supply line for the horizontal scan driver
circuit and the power supply line for the vertical scan
driver circuit, a power supply line having a longer line
distance from the external connection terminal has a
narrower width than a power supply line having a
shorter line distance from the external connection ter-
minal.

6. An electroluminescence display device according to

claim 4, wherein

the power supply line for the horizontal scan driver circuit
and the power supply line for the vertical scan driver
circuit include a line for a higher voltage power supply
and a line for a lower voltage power supply, at least one
of which are provided in a plurality, and

the plurality of power supply lines are electrically con-
nected to each other by a bypass line which is formed
of a conductive layer different from a material for the
power supply line at least at an end region of a driver
circuit, of the horizontal scan driver circuit and the
vertical scan driver circuit, having a shorter power
supply line distance from the external connection ter-
minal.

7. An electroluminescence display device according to

claim 1, wherein

the power supply line for the horizontal scan driver circuit
and the power supply line for the vertical scan driver
circuit are connected to a common external connection
terminal.
8. An electroluminescence display device according to
claim 1, wherein

the power supply line for the horizontal scan driver circuit
and the power supply line for the vertical scan driver
circuit are connected in series.
9. An electroluminescence display device according to
claim 8, wherein

of the power supply line for the horizontal scan driver
circuit and the power supply line for the vertical scan
driver circuit, a power supply line having a longer line
distance from the external connection terminal has a
narrower width than a power supply line having a
shorter line distance from the external connection ter-
minal.

10. An electroluminescence display device according to

claim 8, wherein

the power supply line for the horizontal scan driver circuit
and the power supply line for the vertical scan driver
circuit include a line for a higher voltage power supply
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and a line for a lower voltage power supply, at least one
of which are provided in a plurality, and

the plurality of power supply lines are electrically con-
nected to each other by a bypass line which is formed
of a conductive layer different from a material for the
power supply line at least at an end region of a driver
circuit, of the horizontal scan driver circuit and the
vertical scan driver circuit, having a shorter power
supply line distance from the external connection ter-
minal.

11. An electroluminescence display device according to

claim 1, wherein

the power supply line for the horizontal scan driver circuit
and the power supply line for the vertical scan driver
circuit are connected to a common external connection
terminal, branch on a line route extending from the
common external connection terminal, and are con-
nected to the respective driver circuits.

12. An electroluminescence display device according to

claim 1, wherein

each of a signal line for the horizontal scan driver circuit
and a signal line for the vertical scan driver circuit
extends from the external connection terminal to a
region of formation of a corresponding one of the
horizontal scan driver circuit and the vertical scan
driver circuit without passing through a side other than
the first side, the second side, and the third side.

13. An electroluminescence display device according to

claim 1, wherein

the first side is a side along the vertical scan direction of
the display panel.
14. An electroluminescence display device according to
claim 1, wherein

the third side is a side along the horizontal scan direction
of the display panel and which opposes a side on which
a common line for a drive power supply line for
supplying drive power to an electroluminescence ele-
ment in each pixel is placed.

15. An electroluminescence display device, comprising:

a display panel having a display portion in which pixels
are arranged in a matrix and a horizontal scan direction
driver circuit and a vertical scan direction driver circuit
each of which is formed at a periphery of the display
portion and each of which drives the pixels, wherein

an external connection terminal is placed on a first side of
the display panel, and

the vertical scan driver circuit is placed on a second side
which opposes the first side.
16. An electroluminescence display device according to
claim 15, wherein

the horizontal scan driver circuit is placed on a third side
which is one of two sides connecting the first side and
the second side.
17. An electroluminescence display device according to
claim 15, wherein

a contact region between a common electrode of an
electroluminescence element in each pixel and a com-
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mon electrode line extending from an external connec-
tion terminal corresponding to the common electrode is
placed on the first side.

18. An electroluminescence display device, comprising:

a display panel having a display portion in which pixels
are arranged in a matrix and a horizontal scan driver
circuit and a vertical scan driver circuit each of which
is formed at a periphery of the display portion and each
of which drives the pixels, wherein

an external connection terminal is placed on a first side of
the display panel and the horizontal scan driver circuit
is placed on a third side which is one of two sides
connecting the first side and a second side which
opposes the first side.
19. An electroluminescence display device according to
claim 18, wherein

a contact region between a common electrode of an
electroluminescence element in each pixel and a com-
mon electrode line extending from an external connec-
tion terminal corresponding to the common electrode is
placed on the first side.

20. An electroluminescence display device having, on a

display panel, a display portion in which pixels are arranged
in a matrix, wherein

external connection terminals are placed on a lateral side
of the display panel along a vertical scan direction,

the external connection terminals include a terminal for a
horizontal scan driver circuit, a terminal for a cathode
power supply, and a terminal for a pixel drive power
supply, and

an order of arrangement of these terminals is, from an

upper side along the vertical scan direction of the

display panel, the terminal for the horizontal scan

driver circuit, the terminal for the cathode power sup-

ply, and the terminal for the pixel drive power supply.

21. An electroluminescence display device according to
claim 20, wherein

the external connection terminals further includes a ter-
minal for a vertical scan driver circuit, and

the terminal for the vertical scan driver circuit is provided
at an upper position along the vertical scan direction
than is the terminal for the horizontal scan driver
circuit.
22. An electroluminescence display device according to
claim 20, wherein

the horizontal scan driver circuit is provided adjacent to
an upper side of the display portion of the display
panel:

a cathode power supply connection portion is provided on
a side adjacent to the lateral side of the display portion
on which the external connection terminals are placed,
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a vertical scan driver circuit is provided adjacent to
another lateral side of the display portion, and

a pixel drive power supply line is provided adjacent to a
lower side of the display portion.
23. An electroluminescence display device according to
claim 22, wherein

a center of the group of external connection terminals
which are provided is placed at a lower position than a
center position of the display portion along the vertical
scan direction.

24. An electroluminescence display device according to

claim 22, wherein

a level shifter which shifts a signal level of at least one of
a clock signal and a vertical start signal to be supplied
to the vertical scan driver circuit is placed at a corner
formed by a side on which the vertical driver circuit is
provided and a side on which a line for the signal for
which the signal level is to be shifted is placed.
25. An electroluminescence display device having, on a
display panel, a display portion in which pixels are arranged
in a matrix, wherein

external connection terminals are placed on a lateral side
of the display panel along a vertical scan direction, and

of the external connection terminals, a terminal for a pixel
drive power supply is placed at a position lower than a
center position of the display panel along the vertical
scan direction.
26. An electroluminescence display device according to
claim 25, wherein

the vertical scan driver circuit is placed on a lateral side
of the display panel which opposes the lateral side on
which the external connection terminals are placed.
27. An electroluminescence display device according to
claim 26, wherein

a level shifter which shifts a signal level of at least one of
a clock signal and a vertical start signal to be supplied
to the vertical scan driver circuit is placed at an end at
which a side on which the vertical scan driver circuit is
placed and a side on which a line for the signal for
which the signal level is to be shifted is placed cross
each other.
28. An electroluminescence display device having, on a
display panel, a display portion in which pixels are arranged
in a matrix, wherein

an external connection terminal is placed along a lateral
side of the display panel, and

a vertical scan driver circuit is placed on a lateral side of
the display panel which opposes the lateral side on
which the external connection terminal is placed.
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