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(54) [Title of the Invention] Electro-optical Device and Electronic Device

(57) [Abstract]

[Problem] To provide an electro-optical device that
is able to eliminate electrical resistance unevenness
in a bonding area and prevent display problems such
as contrast degradation by making the bonding
conditions between the display substrate and the
intermediate substrate the same throughout the
entire bonding area, and to provide an electronic
device including this electro-optical device.

[Solution] Provided is an electro-optical device
comprising a display substrate on which are formed
a plurality of light emitting elements and a switching
element that supplies electric current supplied via
power supply lines such as light emission power
supply line 23R to the light-emitting elements in
response to signals supplied via signal lines such as
scan line drive circuit control signal line 24a, the
electro-optical device characterized in that the power
supply lines such as light emission power supply line
23R are wider than the signal lines such as scan line
drive circuit control signal line 24a, and the power
supply lines such as light emission power supply line
23R are provided with a plurality of external
connection terminals, such as external connection
terminals 66a, 66b, and 66c.
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[Claims]
[Claim 1]

An electro-optical device comprising first wiring connected to a first external connection terminal and
second wiring formed so as to be wider than the width of the first wiring, the electro-optical device
characterized in that a plurality of second external connection terminals are provided for the second
wiring.

[Claim 2]

The electro-optical device according to claim 1, wherein protruding portions are formed on the first
external connection terminals and the second external connection terminals.

[Claim 3]

The electro-optical device according to claim 1 or claim 2, wherein a plurality of recessed portions are
formed on the surfaces of the first external connection terminals and the second external connection
terminals.

[Claim 4]

The electro-optical device according to any one of claim 1 to claim 3, wherein the widths of the second
external connection terminals are substantially equal.

[Claim 5]

The electro-optical device according to any one of claim 1 to claim 4, wherein first intermediate wiring
having a width equal to that of the first wiring and second intermediate wiring having a width equal to
that of the second wiring are formed, and an intermediate substrate is provided in which the first wiring
and the first intermediate wiring are electrically connected via a first external connection terminal, and
the second wiring and the second intermediate wiring are electrically connected via a second external
connection terminal.

[Claim 6]

An electro-optical device comprising a plurality of light-emitting elements and switching elements that
supply current to each of the light-emitting elements via a power supply line in response to signals
supplied via a signal line, the electro-optical device characterized in that the width of the power supply
lines is wider than the width of the signal lines, and a plurality of first external connection terminals are
provided for the power supply lines.

[Claim 7]

The electro-optical device according to claim 6, wherein a plurality of protruding portions are formed on
the surfaces of the first external connection terminals and second external connection terminals provided
for signal lines.

[Claim 8]

The electro-optical device according to claim 6 or claim 7, wherein a plurality of recessed portions are
formed on the surfaces of the first external connection terminals and the second external connection
terminals.

[Claim 9]

The electro-optical device according to any one of claim 6 to claim 8, wherein the widths of the second
external connection terminals are substantially equal.
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[Claim 10]

The electro-optical device according to any one of claim 6 to claim 9, wherein first intermediate wiring
having a width equal to that of the signal lines and second intermediate wiring having a width equal to
that of the power supply lines are formed, and an intermediate substrate is provided in which the signal
lines and the first intermediate wiring are electrically connected via a first external connection terminal,
and the power supply lines and the second intermediate wiring are electrically connected via a second
external connection terminal.

[Claim 11]

The electro-optical device according to claim 10, wherein the first external connection terminals and the
first intermediate wiring, and the second external connection terminals and the second intermediate
wiring are bonded by an anisotropic conductive film.

[Claim 12]

An electronic device characterized by comprising an electro-optical device according to any one of claim
1 to claim 11.

[Detailed Description of the Invention]
[0001]
[Technical Field of the Invention]

The present invention relates to an electro-optical device and an electronic device, and in particular to
an electro-optical device provided with an organic electroluminescent material and an electronic device
provided with the electro-optical device.

[0002]
[Prior Art]

In recent years, color electro-optical devices have been developed with a structure in which light-
emitting elements made of light-emitting materials such as organic fluorescent materials are interposed
between pixel electrodes (anodes) and cathodes, particularly organic EL display devices that use organic
electroluminescence (organic EL) materials as light-emitting materials. The following is a brief
explanation of an electro-optical device (organic EL display device) of the prior art.

[0003]

FIG. 11 shows the wiring structure of an electro-optical device of the prior art. As shown in FIG. 11, an
electro-optical device of the prior art comprises a plurality of scanning lines 901, a plurality of signal
lines 902 extending in a direction intersecting the scanning lines 901, a plurality light emission power
supply lines 903 extending parallel to the signal lines 902, and a pixel area A is provided at each
intersection of a scanning line 901 and a signal line 902. Each signal line 902 is connected to a data
drive circuit 904 equipped with a shift register, a level shifter, a video line, and an analog switch, and
each scanning line 901 is connected to a scanning drive circuit 905 equipped with a shift register and a
level shifter.

[0004]

Each pixel area A is provided with a switching thin-film transistor 913, through which scanning signals
are supplied to a gate electrode via a scanning line 901, holding capacitance Cap, which holds image
signals supplied from a signal line 902 via the switching thin-film transistor 913, a current thin-film
transistor 914, which supplies image signals retained by the holding capacitance Cap to the gate
electrode, a pixel electrode 911, through which a drive current flows from the light emission power
supply wiring 903 when electrically connected to the light emission power supply wiring 903 via the
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current thin-film transistor 914, and light-emitting layers 910 interposed between the pixel electrode
911 and the cathode 912. The cathode 912 is connected to a cathode power supply circuit 931.

[0005]

The light-emitting layers 910 include three types of light-emitting elements: a red light-emitting layer
910R, a green light-emitting layer 910G, and a blue light-emitting layer 910B. Each light-emitting layer
910R, 910G, and 910B is arranged in a stripe pattern. Light emission power supply lines 903R, 903G,
and 903B, which are connected to each light-emitting layer 910R, 910G, and 910B via the current thin-
film transistor 914, are each connected to a light emission power supply circuit 932. Light emission
power supply wiring is wired separately for each color because the drive voltage of the light-emitting
layers 910 differs for each color.

[0006]

In this configuration, when a scanning signal is supplied to scanning line 901 and the switching thin-film
transistor 913 is turned on, a charge corresponding to the image signal supplied to signal line 902 at
this time is held in the holding capacitance Cap. The ON/OFF state of the current thin film transistor 914
is determined based on the amount of charge held by the holding capacitance Cap. Current flows from
the light emission power supply lines 903R, 903G, and 903B to the pixel electrode 911 via the current
thin-film transistor 914, and drive current flows to the cathode 912 via the light-emitting layers 910. At
this time, light emission corresponding to the amount of electric current flowing through the light-
emitting layers 910 is obtained from the light-emitting layers 910.

[0007]
[Problem to Be Solved by the Invention]

The electro-optical device shown in FIG. 11 is configured such that scanning lines 901, signal lines 902,
cathodes 912, light-emitting power supply wiring 903 (903R, 903G, 903B), scanning drive circuits 905,
and pixel areas A are formed on a transparent substrate (display substrate) such as glass, and cathode
power supply circuits 931, light emission power supply circuits 932, and the data drive circuits 904 are
arranged on a flexible substrate (intermediate substrate).

[0008]

In this configuration, the flexible substrate has to be bonded to the substate to electrically connect the
scanning lines 901, signal lines 902, cathodes 912, and light emission power supply wiring 903 to the
circuits formed on the flexible substrate. The bonding and electrical connections between the substrate
and the flexible substrate are achieved by placing an anisotropic conductive film containing conductive
particles between the substrate and the flexible substrate and pressing the flexible substrate against
the substrate.

[0009]

In order to stably emit light from the light-emitting layers 910 provided in the electro-optical device
described above, the potential fluctuation in the drive current applied from the light-emitting power
supply wiring 903 to the pixel electrodes 911 must be minimized. In particular, the electro-optical device
shown in FIG. 11 is a current-driven electro-optical device, and in order to prevent display defects such
as display unevenness and contrast degradation, voltage drops caused by wiring resistance of the
cathodes 912 and the light emission power supply wiring 903 must be minimized. For this reason,
cathodes 912 and light emission power supply wiring 903 are formed so as to be wider than the scanning
lines 901 and signal lines 902.

[0010]

When bonding a substrate and a flexible substrate, there is a requirement that the bonding conditions
be the same across the entire bonding area in order to ensure uniform electrical resistance, which occurs
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primarily in the bonded area. In order to satisfy this requirement, the shape of the terminals provided
in the bonded portion to which the various wiring is connected must be the same.

[0011]

However, because the electro-optical device shown in FIG. 11 is a current-driven electro-optical device,
as mentioned above, it is difficult to narrow the wiring width of the cathodes 912 and the light emission
power supply wiring 903 due to voltage drops caused by wiring resistance, etc. Also, because there are
many scan lines 901 and signal lines 902, the line width and pitch of these lines must be reduced in
order to accommodate all of them. As a result, it is difficult to make the line width of the scan lines 901
and signal lines 902 the same as the line width of the cathodes 912 and the light emission power supply
wiring 903.

[0012]

In view of these circumstances, it is an object of the present invention to provide an electro-optical
device that is able to eliminate electrical resistance unevenness in a bonding area and prevent display
problems such as contrast degradation by making the bonding conditions between the display substrate
and the intermediate substrate the same throughout the entire bonding area, and to provide an
electronic device including this electro-optical device.

[0013]
[Means for Solving the Problem]

In order to solve this problem, a first aspect of the present invention is an electro-optical device
comprising first wiring connected to a first external connection terminal and second wiring formed so as
to be wider than the width of the first wiring, the electro-optical device characterized in that a plurality
of second external connection terminals are provided for the second wiring. In this aspect of the present
invention, since multiple external connection terminals are provided for the second wiring, which is wider
than the first wiring, the wired substrate can be bonded to the display substrate under pressure
conditions, such as the amount of pressure applied when establishing electrical connections, uniform
throughout the entire bonded portion. This eliminates electrical resistance unevenness in the bonded
portion, thereby preventing display defects such as display unevenness and contrast degradation caused
by electrical resistance unevenness in the bonded portion. The electro-optical device according to the
first aspect is also characterized in that protruding portions are formed on the first external connection
terminals and the second external connection terminals. In this aspect of the present invention, since
protruding portions are formed on either of the first external connection terminals and the second
external connection terminals provided for the first wiring and the second wiring, the proportion of
conductive particles in the anisotropic conductive film that overflows from both ends of the first external
connection terminals and the second external connection terminals when bonding a wiring substrate to
a display substrate using an anisotropic conductive film can be reduced, and conversely, the proportion
remaining on the external connection terminal can be increased, making it extremely suitable for
reducing electrical resistance in the bonded portion. The electro-optical device according to the first
aspect is also characterized in that a plurality of recessed portions are formed on the surfaces of the
first external connection terminals and the second external connection terminals. In this aspect of the
present invention, since the first external connection terminals and the second external connection
terminals are divided into a plurality of electrodes by the plurality of recessed portions formed on their
surfaces, the pressure conditions, such as the amount of pressure applied to fix the wired substrate to
the display substrate and ensure electrical connections, can be made more uniform. The electro-optical
device according to the first aspect is also characterized in that the widths of the second external
connection terminals are substantially equal. In this aspect of the present invention, since the widths of
the second external connection terminals are set to be approximately equal, the pressure conditions,
such as the amount of pressure applied when fixing the wired substrate to the display substrate and
establishing electrical connections, can be set to a more preferable state. The electro-optical device
according to the first aspect is also characterized in that first intermediate wiring having a width equal
to that of the first wiring and second intermediate wiring having a width equal to that of the second
wiring are formed, and an intermediate substrate is provided in which the first wiring and the first
intermediate wiring are electrically connected via a first external connection terminal, and the second
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wiring and the second intermediate wiring are electrically connected via a second external connection
terminal. In order to solve the problem, a second aspect of the present invention is an electro-optical
device comprising a plurality of light-emitting elements and switching elements that supply current to
each of the light-emitting elements via a power supply line in response to signals supplied via a signal
line, the electro-optical device characterized in that the width of the power supply lines is wider than
the width of the signal lines, and a plurality of first external connection terminals are provided for the
power supply lines. In this aspect of the present invention, a plurality of external connection terminals
are provided for power supply lines that have been formed with an increased width due to the need to
supply a large current to obtain light emission from light-emitting elements, even when mixed with
thinner and narrower pitch signal lines to supply numerous signals. As a result, the pressure conditions,
such as the amount of pressure applied to fix the wired substrate to the display substrate and ensure
electrical connections, can be made more uniform. This eliminates electrical resistance unevenness in
the bonded portion, thereby preventing display defects such as display unevenness and contrast
degradation caused by electrical resistance unevenness in the bonded portion. The electro-optical device
according to the first aspect is also characterized in that a plurality of protruding portions are formed on
the surfaces of the first external connection terminals and second external connection terminals provided
for signal lines. In this aspect of the present invention, since protruding portions are formed on either
of the first external connection terminals and the second external connection terminals provided for the
power supply lines and the signal lines, the proportion of conductive particles in the anisotropic
conductive film that overflows from both ends of the first external connection terminals and the second
external connection terminals when bonding a wiring substrate to a display substrate using an
anisotropic conductive film can be reduced, and conversely, the proportion remaining on the external
connection terminal can be increased, making it extremely suitable for reducing electrical resistance in
the bonded portion. The electro-optical device according to the first aspect is also characterized in that
a plurality of recessed portions are formed on the surfaces of the first external connection terminals and
the second external connection terminals. In this aspect of the present invention, since the first external
connection terminals and the second external connection terminals are divided into a plurality of
electrodes by the plurality of recessed portions formed on their surfaces, the pressure conditions, such
as the amount of pressure applied to fix the wired substrate to the display substrate and ensure electrical
connections, can be made more uniform. The electro-optical device according to the second aspect is
also characterized in that the widths of the second external connection terminals are substantially equal.
The electro-optical device according to the second aspect is also characterized in that first intermediate
wiring having a width equal to that of the signal lines and second intermediate wiring having a width
equal to that of the power supply lines are formed, and an intermediate substrate is provided in which
the signal lines and the first intermediate wiring are electrically connected via a first external connection
terminal, and the power supply lines and the second intermediate wiring are electrically connected via
a second external connection terminal. The electro-optical device according to the second aspect is also
characterized in that the first external connection terminals and the first intermediate wiring, and the
second external connection terminals and the second intermediate wiring are bonded by an anisotropic
conductive film. The electronic device of the present invention is characterized by comprising any of the
electro-optical devices described above.

[0014]
[Embodiments of the Invention]

The following is a detailed description of the electro-optical devices and electronic devices in
embodiments of the present invention with reference to the drawings. Note that in the following
description, each figure is drawn to a scale that allows each layer and each component to be recognized
on the drawing, and, therefore, the scale of each layer and each component is different.

[0015]

FIG. 1 is an exploded perspective view of the electro-optical device in an embodiment of the present
invention. As shown in FIG. 1, the electro-optical device 10 in the embodiment can be broadly divided
into a display substrate 20 and an intermediate substrate 30 connected to the display substrate 20. The
display substrate 20 is an active matrix organic EL device that uses thin film transistors (TFTs) as
switching elements.
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[0016]

A plurality of scanning lines 21 are formed on this display substrate 20, and a plurality of signal lines 22
extending in a direction intersecting the scanning lines 21 are also formed. In addition, the display
substrate 20 is provided with display elements 20a in which a plurality of light-emitting elements are
formed. Also, while not shown in FIG. 1, power supply lines and cathodes are also formed on the display
substrate 20. In addition, external connection terminals 27 for the scanning lines 21, signal lines 22,
power supply lines (not shown), and cathodes (not shown) are formed at one end of the display substrate
20.

[0017]

Note that the electro-optical device 10 shown in FIG. 1 is a schematic representation of the main
components and that the actual scanning lines 21, signal lines 22, and external connection terminals 27
are formed in large numbers on the display substrate 20 at extremely narrow intervals. Note also that
the connections between the external connection terminals 27 and the scanning lines 21 are omitted
from FIG. 1.

[0018]

The intermediate substrate 30 has wiring 32 formed on a flexible base substrate 31 and has
semiconductor chips 33 mounted at predetermined positions on the intermediate substrate 30. External
connection terminals 34 are formed at one end of wiring 32 for electrical connection to wiring such as
scanning lines 21 and signal lines 22 formed on display substrate 20. Note that in FIG. 1, only
semiconductor chips 33 are mounted on the intermediate substrate 30, but resistors, capacitors, and
other chip components may be mounted at predetermined positions other than those where the
semiconductor chips 33 are mounted. The wiring 32 and external connection terminals 34 formed on
the intermediate substrate 30 are also shown schematically with enlarged intervals and simplified
structures to facilitate understanding of the structure.

[0019]

As shown in FIG. 1, the intermediate substrate 30 is fixed to the display substrate 20 via an anisotropic
conductive film 40. At this time, external connection terminals 34 on the intermediate substrate 30 are
electrically connected to external connection terminals 27 on the display substrate 20 via the anisotropic
conductive film 40. This anisotropic conductive film 40 is a conductive polymer film used to electrically
connect pairs of terminals in an anisotropic manner and is formed, for example, by dispersing a plurality
of conductive particles 41b in a thermoplastic or thermosetting adhesive resin 41a, as shown in FIG. 2.

[0020]

FIG. 2 is a cross-sectional view showing how the display substrate 20 is bonded to the intermediate
substrate 30 by the anisotropic conductive film 40. As shown in FIG. 2, conductive particles 41b are
interposed between external connection terminals 27 formed on the display substrate 20 and external
connection terminals 34 formed on the intermediate substrate 30, thereby electrically connecting the
display substrate external connection terminals 27 to the intermediate substrate external connection
terminals 34 as intermediate wiring. Conductive particles 41b are interposed between the substrates at
sites other than those where external connection terminals 27, 34 are formed, but since there are no
connection terminals at these sites, no electrical connection is established. In this way, electrical
conductivity is established only between display substrate external connection terminals 27 and
intermediate substrate external connection terminals 34.

[0021]

In order to bond the display substrate 20 and the intermediate substrate 30 using the anisotropic
conductive film 40, the display substrate 20 is placed on a mounting platform (not shown) having a
guide plate with a rough surface, and vacuum-suction is applied to the display substrate 20. At this time,
the display substrate 20 is placed on the mounting platform so that at least the portion of the
intermediate substrate 30 to be fixed to the display substrate 20 is positioned above the guide plate.
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Here, the guide plate with a rough surface is used to reduce the contact area between the guide plate
and the display substrate 20, suppress heat dissipation from the guide plate, and lower the temperature
of the display substrate 20.

[0022]

When the display substrate 20 is placed on the mounting platform, an anisotropic conductive film 40 is
applied to the portion of the display substrate 20 to which the intermediate substrate 30 is to be fixed.
This is arranged with the semiconductor chip 33 mounted surface facing downward, and the intermediate
substrate 30 is aligned so that the external connection terminals 34 are positioned above the anisotropic
conductive film 40. Once this step has been completed, a heat and pressure head (not shown) is used
to heat and press the back surface relative to the surface on which the external connection terminals
34 are formed to establish electrical connections between the intermediate substrate external connection
terminals 34 and the external connection terminals 27 formed on the display substrate 20, and fix the
intermediate substrate 30 to the display substrate 20. At this time, the temperature applied to the
intermediate substrate 30 and the display substrate 20 from the heat and pressure head is from 100 to
several hundred degrees Celsius, and the pressure applied is several megapascals. The intermediate
substrate 30 can be fixed to the display substrate 20 by performing these steps.

[0023]

The following is an explanation of an electro-optical device 10 in this embodiment. FIG. 3 shows the
wiring structure of the electro-optical device in this embodiment of the present invention. As shown in
FIG. 3, this electro-optical device 10 comprises a plurality of scanning lines 21, a plurality of signal lines
22 extending in a direction intersecting the scanning lines 21, a plurality of light emission power supply
lines 23 extending parallel to the signal lines 22, and a pixel area A is provided at each intersection of
a scanning line 21 and a signal line 22.

[0024]

Each signal line 22 is connected to a data drive circuit 33a equipped with a shift register, a level shifter,
a video line, and an analog switch. An inspection circuit 25 equipped with a thin-film transistor is also
connected to each signal line 22. Each scanning line 21 is connected to a scanning drive circuit 24
equipped with a shift register and a level shifter.

[0025]

Each of the pixel areas A is provided with a switching thin-film transistor 52, holding capacitance Cap,
a current thin-film transistor 53, a pixel electrode 51, light-emitting layers 50, and a cathode 26. The
switching thin film transistor 52 has a gate electrode connected to a scanning line 21 and is turned
ON/OFF in response to scanning signals supplied from scanning line 21. The holding capacitance Cap
holds an image signal supplied from the signal line 22 via the switching thin-film transistor 52.

[0026]

The current thin-film transistor 53 has a gate electrode connected to the switching thin-film transistor
52 and the holding capacitance Cap, and the image signal stored in the holding capacitance Cap is
supplied to the gate electrode. The pixel electrode 51 is connected to the current thin-film transistor 53,
and when electrically connected to the light emission power supply wiring 23 via the current thin-film
transistor 53, drive current flows from light emission power supply wiring 23. The light-emitting layers
50 are interposed between the pixel electrode 51 and the cathode 26.

[0027]

The light-emitting layers 50 include three types of light-emitting elements: a red light-emitting layer
50R, a green light-emitting layer 50G, and a blue light-emitting layer 50B. Each light-emitting layer 50R,
50G, and 50B is arranged in a stripe pattern. Light emission power supply lines 23R, 23G, and 23B,
which are connected to each light-emitting layer 50R, 50G, and 50B via the current thin-film transistor
53, are each connected to a light emission power supply circuit 33c. Light emission power supply wiring
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is wired separately for each color because the drive voltage of the light-emitting layers 50R, 50G, 50B
differs for each color.

[0028]

In the electro-optical device of the present embodiment, electrostatic capacitance C; is formed between
the cathode 26 and the light emission power supply lines 23R, 23G, 23B. When the electro-optical device
10 is driven, a charge is accumulated in the capacitance C;. During operation of the electro-optical
device 10, if the potential of the drive current flowing through any of the light emission power supply
wiring 23 fluctuates, the accumulated charge is discharged to the light emission power supply wiring 23
to suppress the potential fluctuation in the drive current. This maintains normal display of video on the
electro-optical device 10.

[0029]

Note that in this electro-optical device 10, when a scanning signal is supplied from the scanning line 21
and the switching thin-film transistor 52 is turned ON, the potential of the signal line 22 at this time is
held in the holding capacitance Cap, and the ON/OFF state of the current thin-film transistor 53 is
determined based on the potential held in the holding capacitance Cap. Then, drive current flows from
the light emission power supply lines 23R, 23G, 23B to the pixel electrodes 51 via a channel in the
current thin-film transistor 53, and then the current flows to the cathode 26 via the light-emitting layers
50R, 50G, 50B. At this time, light emission corresponding to the amount of electric current flowing
through the light-emitting layers 50 is obtained from the light-emitting layers 50.

[0030]

The specific configuration of the electro-optical device 10 in the present embodiment will now be
described with reference to FIG. 4 and FIG. 5. FIG. 4 is a plan view of the electro-optical device in the
present embodiment, and FIG. 5 is a cross-sectional view along line A-A’ in FIG. 4. As shown in FIG. 4,
the electro-optical device 10 in the present embodiment is roughly composed of a substrate 60, a pixel
electrode group area (not shown), light-emitting power supply lines 23 (23R, 23G, 23B), and a display
pixel portion 61 (inside the single dotted-line box in the figure).

[0031]

The substrate 60 is a transparent substrate made of, for example, glass. The pixel electrode group area
is an area in which pixel electrodes (not shown) connected to the current thin-film transistor 53 shown
in FIG. 3 are arranged in a matrix on the substrate 60. The light emission power supply wiring 23 (23R,
23G, 23B) is arranged around the pixel electrode group area and connected to each pixel electrode as
shown in FIG. 4. The display pixel portion 61 is located at least in the pixel electrode group area and
has a flat rectangular shape. This display pixel portion 61 is divided into a central actual display area
(also referred to as the actual display area) 62 (inside the double dotted-line box in the figure) and a
dummy area 63 (the area between the single dotted line and the double dotted line) located outside the
actual display area 62.

[0032]

Scan line drive circuits 24 are arranged on both sides of the actual display area 62 in the figure. These
scan line drive circuits 24 are located on the lower layer side (substrate 60 side) of the dummy area 63.
Provided on the lower layer side of the dummy area 63 are scan line drive circuit control signal wiring
24a and scan line drive circuit power supply wiring 24b connected to a scan line drive circuit 24. The
inspection circuit 25 described above is arranged at the upper side of the actual display area 62 in the
figure. This inspection circuit 25 is located on the lower layer side (substrate side 2) of the dummy area
63 and enables inspection of quality and defects in the electro-optical device during manufacturing and
at the time of shipment.

[0033]
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As shown in FIG. 4, the light emission power supply lines 23R, 23G, and 23B are arranged around the
dummy area 63. The light emission power supply wiring 23R, 23G, 23B extends from the lower side of
the substrate 60 in FIG. 2 along the scanning line drive circuit control signal wiring 24a, turns at the
point where the scanning line drive circuit control signal wiring 24a ends, and extends along the outside
of the dummy area 63 to connect to the pixel electrodes (not shown) inside the actual display area 62.
The substrate 60 also has cathode wiring 26a connected to a cathode 26. This cathode wiring 26a is
formed with a somewhat C-shaped profile from above surrounding the light emission power supply
wiring 23R, 23G, 23B.

[0034]

Next, as shown in FIG. 5, a circuit portion 11 is formed on the substrate 60, and a display pixel portion
61 is formed on the circuit portion 11. In addition, sealing material 13 is formed on the substrate 60 to
surround the display pixel portion 61 with a ring shape, and a sealing substrate 14 is provided on the
display pixel portion 61. The sealing substrate 14 bonded to the substrate 60 via the sealing material
13 is made of glass, metal, or resin. An adsorbent 15 is applied to the back side of the sealing substrate
14 so that water or oxygen entering the space between the display pixel portion 61 and the sealing
substrate 14 can be absorbed. Alternatively, a getter material may be used instead of an adsorbent 15.
The sealing material 13 is preferably made of, for example, a heat-curing resin or an ultraviolet-curing
resin, and in particular an epoxy resin, which is a type of heat-curing resin.

[0035]

A pixel electrode group area 11a is provided in the central portion of the circuit portion 11. This pixel
electrode group area 1l1la is provided with current thin-film transistors 53 and pixel electrodes 51
connected to the current thin-film transistors 53. The current thin-film transistors 53 are embedded in
a base protection layer 281, a second interlayer insulating layer 283, and a first interlayer insulating
layer 284 stacked on the substrate 60, and the pixel electrodes 51 are formed on the first interlayer
insulating layer 284. The current thin-film transistors 53 are connected to one of the electrodes (source
electrodes) formed on the second interlayer insulating layer 283, and the light emission power supply
wiring 23 (23R, 23G, 23B) is connected to the other electrode. Note that the circuit portion 11 also
includes the holding capacitance Cap and switching thin-film transistors 52, but these are omitted from
FIG. 5. The signal lines 22 are also omitted from FIG. 5.

[0036]

Next, scanning line drive circuits 24 are provided on both sides of the pixel electrode group area 11a in
FIG. 5. The scan line drive circuits 24 shown in FIG. 4 are equipped with a N-channel or P-channel thin-
film transistor 24c that constitutes the inverter included in the shift register. This thin-film transistor 24c
has the same structure as the current thin-film transistor 53, except that it is not connected to a pixel
electrode 51. The inspection circuit 25 is omitted from FIG. 5, but this inspection circuit 25 is also
equipped with a thin-film transistor in the same manner. The thin-film transistor provided in the
inspection circuit 25 has the same structure as the current thin-film transistor 53, except that it is not
connected to a dummy pixel electrode 51', which will be described later.

[0037]

As shown in FIG. 5, scan line drive circuit control signal wiring 24a is formed on the outer base protection
layer 281 outside the scan line drive circuit 24. In addition, scan line drive circuit power supply wiring
24b is formed in the second interlayer insulation layer 283 outside the scan line drive circuit control
signal wiring 24a. In addition, light emission power supply wiring 23 is formed to the outside of the
scanning line drive circuit power supply wiring 24b. This light emission power supply wiring 23 has a
double wiring structure consisting of two wires and is arranged outside the display pixel portion 61 as
described above. This double wiring structure reduces wiring resistance.

[0038]

For example, the red light emission power supply wiring 23R on the left side of FIG. 5 consists of first
wiring 23R; formed on the base protection layer 281 and second wiring 23R, formed on the first wiring
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23R; via the second interlayer insulating layer 283. The first wiring 23R; and the second wiring 23R, are
connected via contact holes 23R3 that pass through the second interlayer insulating layer 283, as shown
in FIG. 2. In this way, the first wiring 23R; is formed at the same hierarchical position as the cathode
wiring 26a, and the second interlayer insulating layer 283 is disposed between the first wiring 23Ry and
the cathode wiring 26a. Further, as shown in FIG. 5, the cathode wiring 26a is electrically connected to
the cathode wiring 26b formed on the second interlayer insulating layer 283 via contact holes, so that
the cathode wiring 26a also has a double wiring structure. In this way, the second wiring 23R; is formed
at the same hierarchical position as the cathode wiring 26b, and the first interlayer insulating layer 284
is disposed between the first wiring 23R, and the cathode wiring 26b. By adopting this structure, second
capacitance C; is formed between the first wiring 23R; and the cathode wiring 26a, and between the
second wiring 23R, and the cathode wiring 26b.

[0039]

Similarly, the light emission power supply wiring 23G and 23B for blue and green on the right side of
FIG. 5 also have a double wiring structure, each consisting of first wiring 23G; and 23B; formed on the
base protection layer 281, and second wiring 23G; and 23B; formed on the second interlayer insulating
layer 283. The first wiring 23Gy, 23B1 and the second wiring 23G;, 23B; are connected via contact holes
23Gs, 23B3 that pass through the second interlayer insulating layer 283, as shown in FIG. 4. In addition,
second capacitance C; is formed between the first blue wiring 23B; and the cathode wiring 26a, and
between the second blue wiring 23B, and the cathode wiring 26b.

[0040]

The spacing between the first wiring 23R; and the second wiring 23R; is preferably in the range of 0.6
to 1.0 um. When the spacing is less than 0.6 um, parasitic capacitance between the source metal and
gate metal with different potentials, such as signal line 22 and scanning line 21, increases, which is
undesirable. For example, in the actual display area 62, there are many points at which the source metal
and gate metal intersect, and if the parasitic capacitance at these points is high, there is a risk of a time
delay in video signals. As a result, the video signals cannot be written to the pixel electrodes 51 within
the specified time, causing a decrease in contrast. The second interlayer insulation layer 283 material
interposed between the first wiring 23R; and the second wiring 23R; is preferably SiO;, but if formed to
a thickness of 1.0 um or more, there is a risk that the substrate 60 may crack due to stress from the
SiO;.

[0041]

In addition, cathodes 26 extending from the display pixel portion 61 are formed on the upper side of
light emission power supply wiring 23R. As a result, the second wiring 23R, of the light emission power
supply wiring 23R is disposed opposite a cathode 26 via the first interlayer insulating layer 284, thereby
forming first capacitance C; between the second wiring 23R; and the cathode 26. Here, the distance
between the second wiring 23R; and the cathode 26 is preferably in the range of 0.6 to 1.0 pm. When
the spacing is less than 0.6 um, the parasitic capacitance between pixel electrodes and the source metal,
which have different potentials, increases, causing wiring delay in signal lines that use source metal. As
a result, video signals cannot be written within the specified time, causing a decrease in contrast. The
first interlayer insulating layer 284 material interposed between the second wiring 23R; and the cathodes
26 is preferably SiO2 or an acrylic resin. However, if SiO; is formed to a thickness of 1.0 um or more,
there is a risk that the substrate 60 will crack due to stress. An acrylic resin can be formed to a thickness
of approximately 2.0 ym, but this has a tendency to expand when it absorbs water, which may cause
the pixel electrodes formed on top to crack.

[0042]

Thus, because the first capacitance C; is provided between the light emission power supply wiring 23
and the cathodes 26 on the display substrate 20, when the potential of the drive current flowing through
the light emission power supply wiring 23 fluctuates, the charge accumulated in the first capacitance C;
is supplied to the light emission power supply wiring 23, and the potential deficiency in the drive current
is compensated for by this charge, suppressing potential fluctuations and maintaining normal video
display of the light-emitting device 1. In particular, since the light emission power supply wiring 23 and
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the cathodes 26 oppose each other on the outside of the display pixel portion 61, the interval between
the light emission power supply wiring 23 and the cathodes 26 can be reduced to increase the amount
of charge accumulated in the first capacitance C;, reduce the potential fluctuation of the drive current,
and stabilize video display. Also, because the light emission power supply wiring 23 has a double wiring
structure consisting of first wiring and second wiring, and second capacitance C; is provided between
the first wiring and the cathode wiring, the charge accumulated in the second capacitance C; is also
supplied to the light emission power supply wiring 23 to further suppress potential fluctuations and
maintain normal video display on the light-emitting device 1.

[0043]

Light-emitting layers 50 and a bank portion (insulating portion) 122 are formed in the actual pixel area
62 of the display pixel portion 61. The light-emitting layers 50 are stacked on each pixel electrode 51
as shown in FIG. 5. A bank portion 122 is provided between each pixel electrode 51 and each light-
emitting layer 50 to partition each light-emitting layer 50. A bank portion 122 is composed of an
inorganic bank layer 122a located on the substrate 60 side on which is stacked an organic bank layer
122b located away from the substrate 60. A light-shielding layer may be provided between the inorganic
bank layer 122a and the organic bank layer 122b.

[0044]

The inorganic and organic bank layers 122a, 122b are formed so as to extend upward onto the peripheral
portion of the pixel electrodes 51, and the inorganic bank layer 122a is formed so as to extend toward
the central portion of the pixel electrodes 51 relative to the organic bank layer 122b. Additionally, the
inorganic material bank layer 122a is preferably composed of inorganic materials such as SiO, TiO, or
SiN. The film thickness of the inorganic material bank layer 122a is preferably in the range of 50 to 200
nm, with 150 nm being especially good. When the film thickness is less than 50 nm, the inorganic bank
layer 122a becomes thinner than the hole injection/transport layer described below, making it difficult
to ensure the flatness of the hole injection/transport layer, which is undesirable. When the film thickness
exceeds 200 nm, the step difference caused by the inorganic bank layer 122a becomes significant,
making it difficult to ensure the flatness of the light-emitting layers stacked on the hole
injection/transport layer, which is undesirable.

[0045]

The organic bank layer 122b is formed from a conventional resist material such as an acrylic resin or
polyimide resin. The thickness of the organic bank layer 122b is preferably in the range of 0.1 to 3.5
pm, and a thickness of approximately 2 um is especially good. When the thickness is less than 0.1 um,
the organic bank layer 122b becomes thinner than the total thickness of the hole injection/transport
layer and the light-emitting layers described below, and there is a risk that the light-emitting layers will
spill out from the upper opening, which is undesirable. When the thickness exceeds 3.5 ym, the step
difference caused by the upper opening becomes significant, making it difficult to ensure step coverage
of the cathodes 26 formed on the organic bank layer 122b, which is undesirable. The thickness of the
organic material bank layer 122b is preferably 2 ym or more, as this improves the insulation between
the cathodes 26 and the pixel electrodes 51. In this way, the light-emitting layers 50 are thinner than
the bank portions 122.

[0046]

In addition, areas exhibiting hydrophilicity and areas exhibiting hydrophobicity are formed around the
bank portions 122. The areas exhibiting hydrophilicity are the inorganic bank layer 122a and the pixel
electrodes 51, and hydrophilic groups such as hydroxyl groups are introduced into these areas by plasma
treatment using oxygen as a reaction gas. In addition, an area exhibiting hydrophobicity is the organic
material bank layer 122b, into which fluorine and other water-repellent groups have been introduced by
plasma treatment using tetrafluoromethane as the reaction gas.

[0047]
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The light-emitting layers 50 are stacked on top of a hole injection/transport layer (not shown) stacked
on top of pixel electrodes 51. Note that in the present specification, the configuration including the light-
emitting layers 50 and the hole injection/transport layer is referred to as the functional layer, and the
configuration including the pixel electrodes 51, the functional layer, and the cathode 26 is referred to as
the light-emitting element. The hole injection/transport layer has the function of injecting holes into the
light-emitting layers 50 and transporting holes within the hole injection/transport layer. By providing
such a hole injection/transport layer between the pixel electrodes 51 and the light-emitting layers 50,
device characteristics, such as the light-emitting efficiency and light-emitting layer 50 service life, are
improved. In the light-emitting layers 50, holes injected from the hole injection/transport layer combine
with electrons from the cathodes 26 to generate fluorescence. The light-emitting layers 50 comprise
three types of light-emitting layers: a red light-emitting layer that emits red light (R), a green light-
emitting layer that emits green light (G), and a blue light-emitting layer that emits blue light (B). As
shown in FIG. 3 and FIG. 4, each light-emitting layer is arranged in a stripe pattern.

[0048]

Next, as shown in FIG. 5, dummy light-emitting layers 210 and dummy bank portions 212 are formed
in the dummy region 63 of the display pixel portion 61. The dummy bank portions 212 are composed of
a dummy inorganic bank layer 212a located on the substrate 60 side and a dummy organic bank layer
212b located away from the substrate 60, which are stacked together. The dummy inorganic bank layer
212a is formed over the entire surface of the dummy pixel electrodes 51’. The dummy organic bank
layer 212b is formed between the pixel electrodes 51 in the same manner as the organic bank layer
122b. Furthermore, the dummy light-emitting layers 210 are formed on the dummy pixel electrode 51’
via the dummy inorganic banks 212a.

[0049]

The dummy inorganic bank layers 212a and the dummy organic bank layers 211b are made of the same
materials and have the same film thickness as the inorganic and organic bank layers 122a and 122b
described above. The dummy light-emitting layers 210 are stacked on the dummy hole
injection/transport layer (not shown), and the material and film thickness of the dummy hole
injection/transport layer and the dummy light-emitting layers are the same as those of the hole
injection/transport layer and the light-emitting layers 50 described above. Thus, as in the case of the
light-emitting layers 50 described above, the dummy light-emitting layers 210 are thinner than the
dummy bank portions 212.

[0050]

By placing a dummy area 63 around the actual display area 62, the thickness of light-emitting layers 50
in the actual display area 62 can be made uniform, thereby suppressing display unevenness. In other
words, by providing a dummy area 63, the drying conditions can be maintained for the jetted
composition ink within the actual display area 62 when the display elements are formed by the inkjet
method, thereby preventing any unevenness in the thickness of the light-emitting layers 50 on the
periphery of the actual display area 62.

[0051]

Next, the cathodes 26 are formed over the entire surface of the actual display area 62 and the dummy
area 63 and extend to the substrate 60 outside of the dummy area 63, where they are disposed opposite
the light emission power supply wiring 23 outside the dummy area 63, that is, outside the display pixel
portion 61. In addition, the ends of the cathode 26 are connected to cathode wiring 26a formed in the
circuit portion 11. The cathodes 26 serve to supply current to light-emitting layers 50 as a counter
electrode to the pixel electrodes 51. These cathodes 26 are composed of a cathode layer 26b made of
a laminate of, for example, lithium fluoride and calcium, and a reflective layer 26c laminated on top. In
the 26 cathodes, only the reflective layer 26¢ extends to the outside of the display pixel portion 61. The
reflective layer 26c reflects light emitted from light-emitting layers 50 toward the substrate 60 and are
preferably composed of, for example, Al, Ag, a Mg/Ag laminate, etc. A protective layer for preventing
oxidation, such as SiO; or SiN, may be provided on the reflective layer 26c.
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[0052]

Also, as shown in FIG. 4, the intermediate substrate 30 is bonded to one end of the substrate 60 using
the anisotropic conductive film 40 described above. The semiconductor chips 33 mounted on the
intermediate substrate 30 include the data drive circuits 33a, cathode power supply circuits 33b, and
light-emitting power supply circuits 33c shown in FIG. 3. The portion surrounded by dashed lines in FIG.
4 indicate the bonded portion between the display substrate 20 and the intermediate substrate 30. FIG.
6 is a top view of the bonded portion 65 shown in FIG. 4. In FIG. 6, the anisotropic conductive film 40
and the intermediate substrate 30 are omitted from the drawing.

[0053]

In the bonded portion 65, as shown in FIG. 6, a first external connection terminal having a width equal
to the width of the wiring is provided for each of the narrow wiring lines, and a plurality of second
external connection terminals having a width narrower than the width of the wiring are provided for the
wide wiring lines. For example, a first external connection terminal 67, 68, 69 having a width equal to
that of the scanning line drive circuit control signal wiring 24a is provided for each line of scanning line
drive circuit control signal wiring 24a with a narrow line width. Meanwhile, second external connection
terminals 66a, 66b, and 66¢, which are narrower than the line width of the light emission power supply
wiring 23R, are provided for the wide light emission power supply wiring 23R. In addition, a second
external connection terminal 70 having a line width approximately equal to that of signal lines 22 is
provided for each signal line 22, which is narrower than the scanning line drive circuit control signal
wiring 24a. The number of the first external connection terminals and second external connection
terminals is set based on the line width of the wiring formed on the substrate 60.

[0054]

Thus, the number of the first external connection terminals and second external connection terminals is
changed based on the line width of the wiring formed on the substrate 60 in order to make the pressure
application conditions as uniform as possible over the entire surface of the bonded portion 65. In other
words, as explained with reference to FIG. 1 and FIG. 2, the display substrate 10 and the intermediate
substrate 20 are bonded by the anisotropic conductive film 40, but when the bonding conditions (for
example, terminal width, bonded area, pressure applied, etc.) differ, the electrical resistance in the
bonded portion 65 varies depending on the position. If the electrical resistance in the bonded portion
65 varies depending on the position, display irregularities such as display unevenness and contrast
degradation occur. Therefore, the number of external connection terminals is changed based on the line
width of the wiring formed on the substrate 60 in the bonded portion 65, thereby keeping the pressure
application conditions as uniform as possible. Also, by providing multiple external connection terminals,
the bonded area can be increased. In other words, since an anisotropic conductive film can be placed
between multiple external connection terminals n, strong bonding is possible.

[0055]

Next, the structure of the external connection terminals formed in the bonded portion 65 will be
described in detail. FIG. 7 is a cross-sectional view of second external connection terminal 66c and
second external connection terminals 70 along line B-B' in FIG. 6, and FIG. 8 is an enlarged view of the
external connection terminals 70 in FIG. 7. As shown in FIG. 7 and FIG. 8, a base protection layer 281
is formed on the substrate 60, and a gate insulating layer 71 whose primary component is SiO, and/or
SiN is formed on the base protection layer 281. This gate insulating layer 71 is formed to electrically
insulate the channel region of the thin film transistors (not shown) and gate electrodes. In the present
specification, “primary component” refers to the component with the highest content.

[0056]

Signal lines 22 and light emission power supply wiring 23R are formed on the gate insulating layer 71,
and a second interlayer insulating layer 283 is formed on the signal lines 22 and the light emission
power supply wiring 23R. The light emission power supply wiring 23 and the scanning line drive circuit
control signal wiring 24a are formed at the same time as the scanning lines 21 shown in FIG. 3.
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[0057]

The second layer insulation layer 283 has a plurality of contact holes H formed above signal lines 22 and
light emission power supply wiring 23R. In addition, electrodes 73 are formed on the second interlayer
insulating layer 283 above the light emission power supply wiring 23R, and electrodes 74, 75 are formed
on the second interlayer insulating layer 283 above the signal lines 22.

[0058]

These electrodes 73, 74, and 75 are formed using sputtering or some other method after the contact
holes H have been formed, so that recessed portions B are formed on the surface of the contact holes
H due to the amount of metal deposited in the contact holes H. In this manner, electrical conductivity is
established between the light emission power supply wiring 23R covered by the second interlayer
insulating layer 283 and the electrodes 74 formed on the second interlayer insulating layer 283 via the
contact holes H, and electrical conductivity is established between the signal lines 22 covered by the
second interlayer insulating layer 283 and the electrodes 74, 75 formed on the second interlayer
insulating layer 283.

[0059]

In addition, a first interlayer insulating layer 284 composed of an inorganic material such as SiN is
formed for the purpose of electrical insulation on the end and side portions of the electrodes 73, 74, 75
formed on the second interlayer insulating layer 283, and between these electrodes 73, 74, and 75.
Transparent electrodes 77 made of, for example, ITO are formed on the top, side, and peripheral portions
of the electrodes 73, 74, 75, and a protective layer 78 made of SiO2 is formed between the transparent
electrodes 77 formed on the peripheral portions of the electrodes 73, 74, and 75 and the second external
connection terminals 66¢, 70, 70. Note that the electrodes 73, 74, 75 are formed at the same time as
the gate lines shown in FIG. 3, and the transparent electrodes 77 are formed from ITO at the same time
as the pixel electrodes (anodes).

[0060]

As shown in FIG. 7 and FIG. 8, a plurality of recessed portions B are formed on the surface of the second
external connection terminals 66¢, 70, 70 provided in the electro-optical device in the present
embodiment, and these recessed portions B divide the second external connection terminals 66c, 70,
70 into a plurality of electrodes, so to speak. As shown in FIG. 6, the number of external connection
terminals is changed according to the line width of the light emission power supply wiring 23R and signal
lines 22, thereby ensuring uniform bonding conditions in the bonded portion 65. Since a plurality of
recessed portions B are formed on the surface of the second external connection terminals 66c, 70, 70,
the second external connection terminals 66¢, 70, 70 are further divided into multiple electrodes, which
is extremely suitable for equalizing the bonding conditions.

[0061]

Also, by forming a first interlayer insulating layer 284 at the ends of the electrodes 73, 74, 75, protruding
portions 79 are formed at the ends of second external connection terminals 66¢, 70, 70. These
protruding portions 79 act to prevent the conductive particles 41b in the anisotropic conductive film 40
from spilling over onto the side portions of the second external connection terminals 66c, 70, 70 when
the display substrate 10 and the intermediate substrate 20 are bonded using the anisotropic conductive
film 40. As a result, more conductive particles 41b are disposed on the second external connection
terminals 66¢, 70, 70, providing an extremely excellent structure that reduces electrical resistance in
the bonded portion 65.

[0062]

Because the display substrate 20 in the present embodiment described above is provided with a
configuration for making the pressure conditions in the bonded portion 65 uniform, the external
connection terminals 34 formed on the intermediate substrate 30 and bonded in the bonded portion 65
may be formed with the same line width as the light emission power supply wiring 23R and the scanning
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line drive circuit control signal wiring 24a shown in FIG. 6. However, in order to bond the intermediate
substrate 30 to the display substrate 20 under more uniform pressing conditions, the pattern of the
second external connection terminals 66¢, 70, 70, etc. formed in the bonded portion 65 is preferably
the same as the pattern of the second external connection terminals 66c, 70, 70, etc. formed in the
bonded portion 65.

[0063]

An electro-optical device in an embodiment of the present invention was described above, and the
notebook-type personal computer 600 (electronic device) shown in FIG. 9 can be manufactured by
incorporating the electro-optical device described above into a case along with a motherboard equipped
with a CPU (central processing unit), a keyboard, a hard disk, and other electronic components. FIG. 9
is an example of an electronic device equipped with the electro-optical device in the embodiment of the
present invention. In FIG. 9, 601 is a case, 602 is an LCD display, and 603 is a keyboard. FIG. 10 is a
perspective view of a mobile phone serving as another example of an electronic device. The mobile
phone 700 shown in FIG. 10 is composed of an antenna 701, a receiver 702, a transmitter 703, an LCD
display 704, and an operating button portion 705.

[0064]

In the embodiments described above, the electronic devices were a notebook computer and a mobile
phone, but the present invention is not limited to this example. The present invention can be applied to
other types of electronic devices, such as liquid crystal projectors, multimedia-compatible personal
computers (PCs), engineering workstations (EWS), pagers, word processors, televisions, video cameras
with a viewfinder or monitor-type display, electronic organizers, electronic desktop calculators, car
navigation systems, POS terminals, and devices equipped with touch panels.

[0065]

[Effect of the Invention]

As explained above, in the present invention, a plurality of second external connection terminals are
provided for the second wiring, which is wider than the first wiring. This has the effect of equalizing the
pressure conditions, such as the amount of pressure applied when bonding a wired substrate to a display
substrate and establishing electrical connections across the entire bonded portion. As a result, electrical
resistance unevenness can be eliminated in the bonded portion, preventing display defects such as
display unevenness and contrast degradation caused by electrical resistance unevenness in the bonded
portion.

[Brief Description of the Drawings]

[FIG. 1]

FIG. 1 is a perspective view of the electro-optical device in an embodiment of the present invention.

[FIG. 2]

FIG. 2 is a cross-sectional view showing the intermediate substrate 30 and the display substrate 20
bonded by the anisotropic conductive film 40.

[FIG. 3]

FIG. 3 is a schematic diagram showing the wiring structure of the electro-optical device in the
embodiment of the present invention.

[FIG. 4]

FIG. 4 is a plan view of the electro-optical device in the embodiment.

IPR2025-01396
BOE EXHIBIT 1010

Page 30 of 36



[FIG. 5]

FIG. 5 is a cross-sectional view along line A-A" in FIG. 4.

[FIG. 6]
FIG. 6 is a plan view of the area around the bonded portion 65 in FIG. 4.
[FIG. 7]

FIG. 7 is a cross-sectional view of second external connection terminal 66¢c and second external
connection terminal 70 along line B-B' in FIG. 6.

[FIG. 8]
FIG. 8 is an enlarged view of external connection terminal 70 in FIG. 7.
[FIG. 9]

FIG. 9 shows an example of an electronic device equipped with the electro-optical device in the
embodiment of the present invention.

[FIG. 10]

FIG. 10 is a perspective view of a mobile phone serving as another example of an electronic device.
[FIG. 11]

FIG. 11 shows the wiring structure of an electro-optical device of the prior art.

[Reference Numbers]

10: Electro-optical device

20: Display substrate

22: Signal line (first wiring)

23, 23R: Light emission power supply line (second wiring, power supply line)
24a: Scan line drive circuit control signal line (first wiring)
30: Intermediate substrate

40: Anisotropic conductive film

50: Light-emitting element

53: Switching element

66a, 66b, 66c: Second external connection terminal

67, 68, 69, 70: First external connection terminal

79: Protruding portion

B: Recessed portion
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[FIG. 2]

[FIG. 1]
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[FIG. 10]

[FIG. 3]
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[FIG. 4] [FIG. 9]
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[FIG. 6]
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