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(57) ABSTRACT

A plurality of semiconductor chip mounting areas are
arranged in series on the top surface of the lower edge
section of the lower glass substrate of a liquid crystal display
panel. In the semiconductor chip mounting areas, signal
input electrode terminals are provided in a cascade. The
signal input electrode terminals are connected to each other
by means of input wires each having an inside semiconduc¬
tor chip mounting area junction section and an outside
semiconductor chip mounting area junction section.
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CONNECTION STRUCTURE OF DISPLAY DEVICE
WITH A PLURALITY OF IC CHIPS MOUNTED

THEREON AND WIRING BOARD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Applica¬
tions No. 2000-024872, filed Feb. 2, 2000; and No. 2000-
027040, filed Feb. 4, 2000, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] This invention relates to a connection structure of
a display device on which a plurality of IC chips are
mounted by, for example, the COG (Chip On Glass) method
and a wiring board.

[0003] FIG. 9 is a plan view of a conventional liquid
crystal display unit. The liquid crystal display unit includes
an active matrix type liquid crystal panel 1. The liquid
crystal display panel1 is such that a lower glass substrate 2
and an upper glass substrate 3 are overlapped together with
seal material (not shown) therebetween, with liquid crystal
(not shown) sealed between the substrates. The display panel
1 has a display area inside the area represented by a
two-dots-dash line and an undisplayed area outside the
two-dots-dash line area. In this case, the lower glass sub¬
strate 2 has a larger area than that of the upper glass substrate
3 and includes a lower edge section 2a projecting from
below the lower end (in the figure) of the upper glass
substrate 3 and a right edge section 2b projecting from the
right end of the substrate 3.

[0004] On the lower edge section 2a of the lower glass
substrate 2, three semiconductor chip mounting areas 21A,
21B, and 21C are arranged in series. In each of the semi¬
conductor chip mounting areas 21A, 21B, 21C, a semicon¬
ductor chip 4 for supplying a data signal is mounted on the
lower edge section 2a with anisotropic conductive adhesive
(not shown) by the COG (Chip On Glass) method. On the
right edge section 2b of the lower glass substrate 2, there is
provided a semiconductor chip mounting area 21E, on
which a semiconductor chip 5 for supplying a scanning
signal is mounted via anisotropic conductive adhesive (now
shown).
[0005] Although not shown, a plurality of scanning lines
extending in the direction of row (or in the horizontal
direction in FIG. 9) and a plurality of signal lines extending
in the direction of column (or in the vertical direction in
FIG. 9) are provided in the area of the lower glass substrate
2 corresponding to the display area 6 enclosed by the
two-dots-dash line. The right ends of the scanning lines are
connected via output wires 7 provided on the top surface of
the lower glass substrate 2 to the semiconductor chip 5
mounted on the right edge section 2b. This connection
enables the semiconductor chip 5 to supply scanning line
driving signals to the plurality of scanning lines. The lower
ends of the signal lines are connected to the corresponding
semiconductor chips 4 via output wires8 provided on the top
surface of the lower glass substrate 2. With this connection,
the three semiconductor chips 4 mounted on the lower edge
section 2b supply signal line driving signals to the individual
signal lines.

[0006] In the vicinity of the outside of the semiconductor
chip mounting areas 21A, 21B, 21C, one end of a flexible
wiring board 11 is mounted on the lower edge section 2a of
the lower glass substrate 2. The flexible wiring board 11 and
the semiconductor chips 4 are electrically connected to input
wire groups 12 provided in three places, one group in one
place, on the lower edge section 2a of the lower glass
substrate 2 via anisotropic conductive adhesive (not shown).
The flexible wiring board 11 and the semiconductor chip 5
on the right edge section 2b are electrically connected via an
input wiring group 13 provided on the right edge section 2b
of the lower glass substrate 2 and its peripheral section.

[0007] FIG. 10A is an enlarged plan view of the vicinity
of the semiconductor chip mounting areas 21A, 21B, 21C of
the lower edge section 2a of the liquid crystal display panel
1 shown in FIG. 9. Since the inside of each of the semi¬
conductor chip mounting areas 21A, 21B, 21C and its
vicinity have the same configuration, the vicinity of the
semiconductor chip mounting area 21B positioned in the
middle is taken as an example. In FIG. 10A, the semicon¬
ductor chip 4 mounted on the semiconductor chip mounting
area 21B is not shown. The area enclosed by a one-dot-dash
line on the top surface of the lower edge section 2a of the
lower glass substrate 2 is the semiconductor chip mounting
area 21B on which a semiconductor chip 4 is mounted. The
input wiring group 12 is composed of a plurality of narrow
signal input wires 14 and five wide power supply wires 15.
In this case, the signal input wires 14 and power supply
wires 15 are arranged according to the specification of the
semiconductor chip 4 (or the location of a signal input bump
electrode and a power supply bump electrode) explained
later.

[0008] Each of the signal input wires 14 and power supply
wires 15 is extended straightly from the inside of the
semiconductor chip mounting area 21B up to the vicinity of
the side end of the lower glass substrate 2. Each signal input
wire 14 has an electrode terminal 14« located at the lower
edge section inside the semiconductor chip mounting area
21B and a terminal 14/? near the side end of the lower glass
substrate 2. Each power supply wire 15 has an electrode
terminal 15« located at the lower edge section inside the
semiconductor chip mounting area 21B and a terminal 15b
near the side end of the lower glass substrate 2.

[0009] The signal input wires 14 and power supply wires
15 are made of transparent metal, such as ITO (Indium Tin
Oxide). The reason why the power supply wire 15 is made
wider than the signal input wire 14 is to reduce the wire
resistance, because a larger current flows through the power
supply wire 15 than through the signal input wire 14. The
input wire group 13, whose detailed view is not given, is
composed of a plurality of power supply wires and control
signal input wires for connecting the flexible wiring board
11 with the semiconductor chip 5.

[0010] As shown in FIG. 9, the flexible wiring board 11 is
provided with a film 22 having a wide section 22« and a
narrow section 22b extended from almost the middle of the
lower part of the wide section 22«. On the bottom surface of
the wide section 22« of the film 22, three connection wire
groups 23 corresponding to the respective three input wire
groups are formed. The middle connection wire group is
shown in a transparent enlarged plan view of FIG. 10B (or
an enlarged plan view of the central portion with the film 22

IPR2025-01396 
BOE EXHIBIT 1009 

Page 13 of 20



US 2002/0018169 Al
2

Feb. 14, 2002

removed from above as in FIG.10A). Each connection wire
group 23 corresponds to each input wire group 12 and is
composed of a plurality of narrow input connection wires 24
corresponding to the signal input wires 14 and five wide
power supply connection wires 25 corresponding to the
power supply wires 15. Each input connection wire 24 has
a connection terminal 24« connected to the terminal 14b of
the corresponding signal input wire 15 at its upper end. Each
power supply connection wire 25 has a connection terminal
25« connected to the power supply terminal 15b of the
corresponding power supply wire 15 at its upper end.
[0011] A plurality of input connection wires 24 and five
power supply connection wires 25 constituting the middle
connection wire group 23 formed at the wide section of the
flexible wiring board 11 are extended to the lower end edge
of the narrow section 22b of the film 22 and connected to a
circuit board (not shown). On the other hand, input connec¬
tion wires 24 and power supply connection wires 25 con¬
stituting the remaining two connection wire groups 23 are
connected to the corresponding input connection wires 24 or
power supply connection wires 25 of the middle connection
wire groups 23 via running wires so formed through holes
and on the top surface of film 22 that they traverse the input
connection wires 24 and power supply connection wires 25.
[0012] Specifically, the flexible wiring board 11 is a
double-sided wiring board where the three connection wire
groups 23 are formed on the bottom surface of the film 22,
each group composed of a plurality of input connection
wires 24 and five power supply connection wires 25, and the
running wires 22 formed on the top surface of the film 22
and connecting the input connection wires 24 and power
supply connection wires 25 of the middle connection wire
group 23 with the input connection wires 24 and power
supply connection wires 25 of the right and left connection
wire groups 23, respectively. The three connection wire
groups 23 are provided in parallel on the bottom surface of
the wide section 22« of the film 22. Of the three groups, only
the middle connection wire group 23 is extended to the
lower end edge of the narrow section 22b of the film 22.
[0013] FIG. HA is a transparent enlarged plan view to
show the location of the terminals of the semiconductor chip
4 mounted on the semiconductor chip mounting area 21B of
the liquid crystal display panel 1 of FIG. HA (or an
enlarged plan view showing only the terminal with the
semiconductor body removed from above). FIG. 11B is an
enlarged view of the semiconductor chip mounting area 21B
of the liquid crystal display panel1shown in FIG. 10A. At
the upper edge section inside the semiconductor chip mount¬
ing area 21B of the liquid crystal display panel 1, output
electrode terminals 8« composed of one-end parts of a
plurality of output wires 8 are provided in staggered fashion.
At the lower edge section of the bottom surface of the
semiconductor chip 4, a plurality of signal input bump
electrodes 31 and five pairs of power supply pump elec¬
trodes 32 (two pairs are shown in FIG. HA) are provided.
At the upper edge section of the bottom surface, a plurality
of output bump electrodes 33 are provided in staggered
fashion. In the description, the power supply bump elec¬
trodes 32 are connected pair by pair inside the semiconduc¬
tor chip 4, each pair corresponding to each electrode termi¬
nal 15«.
[0014] Then, with the semiconductor chips 4 bonded to
the respective semiconductor chip mounting areas 21A to

21C of the liquid crystal display panel 1 using anisotropic
conductive adhesive, the signal input bump electrodes 31,
power supply bump electrodes 32, and output bump elec¬
trode 33 of the semiconductor chips 4 are connected to the
electrode terminals 14«, 15« and output electrode terminals
8« inside each of the semiconductor chip mounting area 21A
to 21C of the liquid crystal panel 1.

[0015] As shown in FIG. 9 and FIG. 10B, in the flexible
wiring board H of such a conventional liquid crystal display
unit, three connection wire groups 23 are provided in
parallel on the bottom surface of the wide section 22« of the
film 22, each group being composed of a plurality of input
connection wires 24 and five power supply connection wires
25. Of the three groups, a plurality of input connection wires
24 and five power supply wires 25 constituting the two
connection wire groups 23 on both sides are connected to a
plurality of input connection wires 24 and five power supply
connection wires 25 constituting the middle connection wire
group 23 and the common running wires provided on the top
surface of the wide section 22« of the film 22. As a result,
the lateral length (the dimension in the vertical direction in
FIG. 9) of the wide section 22« of the film 22 becomes
larger, increasing the overall occupied area and therefore
decreasing the number of films obtained from a base film of
a constant area, which leads to a high cost problem.

BRIEF SUMMARY OF THE INVENTION
[0016] The object of the present invention is to decrease
the occupied area of a flexible wiring board.

[0017] According to the present invention, there is pro¬
vided a connection structure of a display panel and a wiring
board, comprising: a display panel which has a display area
and is composed of a plurality of semiconductor chip
mounting areas, output wires that are formed so as to
correspond to the semiconductor chip mounting areas
respectively and supply driving signals to the display area,
first and second input wires. Each of the first input wires
having an electrode terminal located inside the semiconduc¬
tor chip mounting area and an input terminal located outside
the semiconductor chip mounting area, and the second input
wires having junction sections for connecting electrode
terminals respectively located inside adjacent ones, the
semiconductor chip mounting area with each other, and
input terminals arranged near outside the one located at one
end of the semiconductor chip mounting areas; and

[0018] a wiring board including connection wires
connected to the input terminals of the first input
wires arranged so as to correspond to the plurality of
semiconductor chip mounting areas respectively and
connection wires connected to the input terminals of
the second input wires.

[0019] Additional objects and advantages of the invention
will be set forth in the description which follows, and in part
will be obvious from the description, or may be learned by
practice of the invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly pointed out
hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0020] The accompanying drawings, which are incorpo¬
rated in and constitute a part of the specification, illustrate
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presently preferred embodiments of the invention, and
together with the general description given above and the
detailed description of the preferred embodiments given
below, serve to explain the principles of the invention.

[0021] FIG.1is a plan view of a liquid crystal display unit
according to a first embodiment of the present invention;

[0022] FIG. 2A is an enlarged plan view of part of the
lower edge section of the liquid crystal display panel in FIG.
1;
[0023] FIG. 2B is a transparent enlarged sectional view of
the part of a flexible wiring board corresponding to the liquid
crystal display panel of FIG. 2A and an enlarged plan view,
with specific portions broken away;

[0024] FIG. 3A is an enlarged plan view of the semicon¬
ductor chip mounting area in the central part of the liquid
crystal display panel and its peripheral area shown in FIG.
2A;

[0025] FIG. 3B is a transparent enlarged sectional view of
the part of the flexible wiring board corresponding to the
area of the liquid crystal display panel shown in FIG. 3A;

[0026] FIG. 4A is a transparent enlarged plan view show¬
ing the location of the terminals of a semiconductor chip
mounted on the semiconductor chip mounting area on the
liquid crystal display panel of FIG. 3A;

[0027] FIG. 4B is an enlarged plan view of the semicon¬
ductor chip mounting area on the liquid crystal display panel
of FIG. 3A;

[0028] FIG. 5 is a plan view of the main part of a liquid
crystal display unit according to a second embodiment of the
present invention;

[0029] FIG. 6A is an enlarged plan view of the main part
of the lower edge section of the liquid crystal display panel
in FIG. 5;

[0030] FIG. 6B is a transparent enlarged plan view of the
part of the flexible board corresponding to the lower edge
section of the liquid crystal display panel in FIG. 6A;

[0031] FIG. 7A is an enlarged plan view of the main part
of the peripheral portion of the semiconductor chip mount¬
ing area shown in FIG. 6A;

[0032] FIG. 7B is a transparent enlarged plan view of the
part of the flexible board corresponding to FIG. 7A;

[0033] FIG. 8A is a transparent enlarged plan view of a
semiconductor chip mounted on the semiconductor chip
mounting area shown in FIG. 6A;

[0034] FIG. 8B is an enlarged plan view of the semicon¬
ductor chip mounting area in FIG. 6A;

[0035] FIG. 9 is a plan view showing an example of a
conventional liquid crystal display unit;

[0036] FIG. 10A is an enlarged plan view of the left edge
section of the liquid crystal display unit in FIG. 9;

[0037] FIG.10B is a transparent enlarged plan view of the
part of the flexible wiring board corresponding to the area of
the liquid crystal display panel shown in FIG. 10A;

[0038] FIG. 11A is a transparent enlarged plan view
showing the location of the terminals of a semiconductor

chip mounted on the semiconductor chip mounting area on
the liquid crystal display panel of FIG. 10A; and

[0039] FIG. 11B is an enlarged plan view of the semi¬
conductor chip mounting area on the liquid crystal display
panel of FIG. 10A.

DETAILED DESCRIPTION OF THE
INVENTION

[0040] <First Embodiment>

[0041] FIG.1is a plan view of a liquid crystal display unit
according to a first embodiment of the present invention.
FIG. 2A is an enlarged plan view of part of the lower edge
section of the liquid crystal display panel in FIG.1. FIG.2B
is a transparent enlarged plan view of the part of a flexible
wiring board corresponding to the lower edge section of the
liquid crystal display panel in FIG. 2A (or an enlarged plan
view, with the film removed from above). FIG. 3A is an
enlarged plan view of the semiconductor chip mounting area
in the central part of the liquid crystal display panel and its
peripheral area shown in FIG. 2A. FIG. 3B is a transparent
enlarged plan view of the part of the flexible wiring board
corresponding to the area of the liquid crystal display panel
shown in FIG. 3A (or an enlarged sectional view, with the
film removed from above). FIG. 4A is a transparent
enlarged plan view showing the location of the terminals of
a semiconductor chip mounted on the semiconductor chip
mounting area on the liquid crystal display panel of FIG.3A
(or an enlarged sectional view, with the semiconductor
substrate removed from above). FIG. 4B is an enlarged plan
view of the semiconductor chip mounting area on the liquid
crystal display panel of FIG. 3A. In these figures, the
members basically the same as those in FIGS. 9, 10A, 10B,
11A, and 11B are indicated by the same reference numerals
and explanation of them will be omitted suitably.

[0042] As shown in FIG. 4A, in a semiconductor chip 4
used in the embodiment, five pairs of power supply bump
electrodes 32 are provided on the left side of the lower edge
section on the bottom surface of the chip, a plurality of
signal input bump electrodes 31 are provided on the right
side of the lower edge section on the bottom surface, and a
plurality of output bump electrodes 33 are provided in
staggered fashion on the upper edge section of the bottom
surface.

[0043] According to the specification of the semiconduc¬
tor chip 4, a power supply wire group 16 having five power
supply wires 41 arranged on the left end side, a first signal
input wire group 17 having a plurality of first signal input
wires 42 (see FIG. 3A), and a plurality of second signal
input wires 43 (see FIG. 3A) is provided on the lower edge
section inside each of semiconductor chip mounting areas
21A, 21B, 21C (in FIG. 4B, only the middle mounting area
21B is shown) on a liquid crystal display panel1 as shown
in FIG. 4B. Each first signal input wire 42 has a first input
electrode terminal 42a at its upper end. Each power supply
wire 41has a power supply electrode terminal 41a at it upper
end. Each second signal input wire 43 has a second input
electrode terminal 43a in its middle portion. On the upper
edge section of each mounting area, a plurality of output
electrode terminals 8a are arranged in staggered fashion.
Each output electrode terminal 8a is connected to an output
wire 8 (see FIG. 1) extended to a display area 6.
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[0044] FIG. 3A is an enlarged plan view of the vicinity of
the middle one 21B of the semiconductor chip mounting
areas 21A, 21B, 21C arranged on the lower edge section 2a
of a lower glass substrate 2. As shown in FIG.3A, the power
supply wires 41 are extended straightly from the power
supply electrode terminals 41« to the lower end edge of the
lower glass substrate 2 and have power supply terminals 41b
at their ends. The first signal input wires 42 are extended
straightly to the lower end edge of the lower glass substrate
2 and have second signal input terminals 42b at their ends.

[0045] Next, the second signal input wires 43 will be
explained. In the middle semiconductor chip mounting area
21B of FIG. 2A, each second signal input wire 43 is
extended upward from the second signal input terminal 43«,
bent almost at right angles inside the semiconductor chip
mounting area 21B, and further extended straightly to the
left. Its tip portion is extended outside the semiconductor
chip mounting area 21B, and further extended from the
second signal input electrode terminal 43« downward out¬
side the semiconductor chip mounting area 21B. Thereafter,
it is bent at right angles and extended straightly to the right.
[0046] Specifically, as shown in FIG. 2A, each second
signal input wire 43 is composed of a junction section 43c
for connecting the second signal input terminal 43b con¬
nected to the flexible wiring board 11 with the second signal
input electrode terminal 43« inside the semiconductor chip
mounting area 21A, an inside semiconductor chip mounting
area junction section 43d extended in the longitudinal direc¬
tion inside the semiconductor chip mounting area 21A, an
outside semiconductor chip mounting area junction section
43e for connecting the inside semiconductor chip mounting
area junction section 43d with the second signal input
electrode connecting terminal 43« inside the semiconductor
chip mounting area 21B, an inside semiconductor chip
mounting area junction section 43d extended in the longi¬
tudinal direction inside the semiconductor chip mounting
area 21B, and an outside semiconductor chip mounting area
junction section 43e for connecting the inside semiconductor
chip mounting area junction section 43d with the second
signal input electrode connecting terminal 43« inside the
semiconductor chip mounting area 21C. The second signal
input wire 43 is run over the top surface of the lower edge
section 2« of the lower glass substrate 2 in the aforemen¬
tioned order. With this arrangement, the signal input elec¬
trode terminals 43« provided in the respective semiconduc¬
tor chip mounting areas 21A, 21B, 21C are connected to a
common signal input line.

[0047] As shown in FIG. 1, the flexible wiring board 11
includes a film 22 having a wider section 22« whose length
(the length in the longitudinal direction of the display panel)
is shorter and a narrow section 22b extended from almost the
middle of the lower part of the wide section 22«. As shown
in FIGS.1, 2B, and 3B, three power supply connection wire
groups 56 corresponding to the three power supply wire
groups 16, three signal input connection wire groups 57
corresponding to the three first signal input wire groups 17,
and a plurality of input connection wires 53 corresponding
to the second signal input terminals 43b of the second signal
input wires are formed on the bottom surface of the wide
section 22« of the film 22. Each power supply connection
wire group 56 has five power supply connection wires 51.
Each power supply connection wire 51 has, at its upper end,
a connection terminal 51« connected to the power supply

terminal 41b. Each signal input connection group 57 has a
plurality of signal input connection wires 52. Each signal
input connection wire 52 has, at its upper end, a connection
terminal 52« connected to the signal input terminal 42b. In
this case, as seen from FIG. 2A, the flexible wiring board 11
is not provided with a connection terminal directly con¬
nected to the second input electrode terminal 43« inside the
semiconductor chip mounting areas 21B and 21C.

[0048] In FIGS.1and 2B, the five power supply connec¬
tion wires 51of the power supply connection wire group 56
and the signal input connection wires 52 of the signal input
connection wire group 57, which are arranged so as to
correspond to the semiconductor chip mounting area 21A,
are extended to the lower end edge of the narrow section 22b
of the film 22 and connected to a circuit board (not shown).
On the other hand, the five power supply connection wires
51 of the power supply connection wire group 56 and the
signal input connection wires 52 of the signal input connec¬
tion wire group 57, which are arranged so as to correspond
to the semiconductor chip mounting areas 21B and 21C, are
connected via through holes (not shown) and running wires
formed so as to traverse the power supply connection wires
51 and signal input connection wires 52 on the top surface
of the film to the five power supply connection wires 51 of
the power supply connection wire group 56 and the signal
input connection wires 52 of the signal input connection
wire group 57, which are arranged so as to correspond to the
semiconductor chip mounting area 21A.

[0049] The following is an explanation of part of the
bottom surface of one end of the flexible wiring board 11
bonded to the top surface of the lower edge section 2« of the
lower glass substrate 2 outside the semiconductor chip
mounting areas 21A to 21C with anisotropic conductive
adhesive (not shown). The connection terminal 51« and
connection terminal 52« of the flexible wiring board 11 will
be explained by reference to FIGS. 3A and 3B. The
connection terminal 51« is connected via the power supply
terminal 41b to the power supply electrode terminal 41« in
the semiconductor chip mounting area 21A, 21B, or 21C.
The connection terminal 52« is connected via the first signal
input terminal 42b to the first input electrode terminal 42« in
the semiconductor chip mounting area 21A, 21B, or 21C.

[0050] The connection terminal 53« of the flexible wiring
board 11 will be described by reference to FIG. 2B. The
connection terminal 53« is connected via the second signal
input terminal 43b to the second signal input wire 43 and, as
shown in FIG. 2A, is connected to the second signal input
electrode terminal 43« in each of the semiconductor chip
mounting areas 21A, 21B, 21C via the inside semiconductor
chip mounting area junction section 43d and outside semi¬
conductor chip mounting area junction section 43e.

[0051] As described above, because the second signal
input electrode terminals 43« in the semiconductor chip
mounting areas 21A, 21B, 21C arranged on the liquid crystal
display panel 1 are connected to each other via the second
signal input wires 43 having the inside semiconductor chip
mounting area junction section 43d and outside semicon¬
ductor chip mounting area junction section 43e, there is no
need to provide connection terminals directly connected to
the second input electrode terminals 43« in the middle and
left-side semiconductor chip mounting areas 21B and 21C of
the liquid crystal display panel 1, which decreases the
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number of running wires provided on the flexible wiring
board 11. As a result, the length of the wide section 22a of
the film 22 may be made shorter and the occupied area of the
flexible wiring board 11 may be made smaller. Conse¬
quently, the number of films obtained from a base film of a
constant area increases and the cost of the flexible wiring
board 11 may be reduced.

[0052] In the above explanation, the power supply wire 41
formed on the lower edge section 2a of the lower glass
substrate 2 is made of ITO. In the embodiment, since the
power supply connection wires 51 corresponding to the
semiconductor chip mounting areas 21B and 21C are con¬
nected to the power supply connection wires 51 arranged so
as to correspond to the semiconductor chip mounting area
2Aby means of running wires formed on the top surface of
the flexible wiring board 11 and the wires on the wiring
board are generally made of low-resistance copper, alumi¬
num, or the like, a voltage drop on the power supply line is
suppressed.
[0053] Furthermore, since in the liquid crystal display
unit, the inside semiconductor chip mounting area junction
section 43d of each second signal input wire 43 on the top
surface of the lower edge section of the lower glass substrate
2 of the liquid crystal display panel 1 is provided in the
semiconductor chip mounting area 21A, 21B, or 21C, the
width of the lower edge 2a of the lower glass substrate 2 can
be made smaller and therefore the size of the liquid crystal
display unit be made smaller.

[0054] In the first embodiment, since the five power sup¬
ply connection wires 51 of the power supply connection
wire group 56 and the signal input connection wires 52 of
the signal input connection wire group 57, which are
arranged so as to correspond to the semiconductor chip
mounting areas 21B and 21C, are connected via through
holes and running wires formed so as to traverse the power
supply connection wires 51 and signal input connection
wires 52 on the top surface of the film 22 to the five power
supply connection wires 51 of the power supply connection
wire group 56 and the signal input connection wires 52 of
the signal input connection wire group 57, which are
arranged so as to correspond to the semiconductor chip
mounting area 21A, the flexible wiring substrate 11 has been
a double-sided wiring board. The flexible wiring substrate
11, however, may be a single-sided wiring board only on one
side of which wiring is done. Hereinafter, an embodiment of
the present invention using a single-sided wiring board will
be explained.

[0055] <Second Embodiment>

[0056] FIG. 5 is a plan view of the main part of a liquid
crystal display unit according to a second embodiment of the
present invention. FIG. 6A is an enlarged plan view of part
of the lower edge section of the liquid crystal display panel
in FIG. 5. FIG. 6B is a transparent enlarged plan view of the
part of the flexible board corresponding to the lower edge
section of the liquid crystal display panel in FIG. 6A (or an
enlarged plan view, with the film removed from above).
FIG. 7A is an enlarged plan view of the main part of FIG.
6A. FIG. 7B is a transparent enlarged plan view of the part
of the flexible board corresponding to FIG. 7A (or an
enlarged plan view, with the film removed from above).
FIG. 8A is a transparent enlarged plan view of a semicon¬
ductor chip mounted on the semiconductor chip mounting

area shown in FIG. 6A (or an enlarged plan view, with the
semiconductor body removed from above). FIG. 8B is an
enlarged plan view of the semiconductor chip mounting area
in FIG. 6A. In these figures, the same parts are indicated by
the same reference numerals and explanation of them will be
omitted suitably.

[0057] The liquid crystal display panel 1 in the second
embodiment has four semiconductor chip mounting areas
21A, 21B, 21C, and 21D on the lower edge section 2a of the
lower glass substrate 2. Of the input wires for imputing
signals to the respective semiconductor chips 4 mounted in
the semiconductor chip mounting areas 21A, 21B, 21C,
21D, each of the signal input wires 48 has a signal input
electrode terminal 48a provided on the top right section
inside each of the semiconductor chip mounting areas 21A,
21B, 21C, 21D. In the semiconductor chip mounting area
21A at right, as shown in FIG. 6A, there is provided a signal
input terminal 48b extending from the signal input electrode
terminal 48a provided in the semiconductor chip mounting
area 21A to the vicinity of the projecting end of the lower
part of the lower glass substrate 2 on the right side of the
semiconductor chip mounting area 21A. In the second
embodiment, each signal input wire 48, is connected to the
signal input electrode terminal 48« inside the semiconductor
chip mounting area 21B at the next stage via the signal input
terminal 48b connected to the flexible wiring board 11, a
junction section 48c for connecting the signal input terminal
48b to the signal input electrode terminal 48« inside the
semiconductor chip mounting area 21A, an inside semicon¬
ductor chip mounting area junction section 48d extended in
the longitudinal direction inside the semiconductor chip
mounting area 21A, and an outside semiconductor chip
mounting area junction section 48« for connecting the inside
semiconductor chip mounting area junction section 48d to
the second signal input electrode terminal 48« inside the
semiconductor chip mounting area 21B. Although not
shown, the signal input wire 48 extending from the signal
input electrode terminal 48« inside the second semiconduc¬
tor chip mounting area 21B is then connected to the signal
input electrode terminal 48« inside the third semiconductor
chip mounting area 21C at the next stage via the inside
semiconductor chip mounting area junction section 48d and
the outside semiconductor chip mounting area junction
section 48«. Similarly, the signal input wire 48 extending
from the signal input electrode terminal 48« inside the third
semiconductor chip mounting area 21C is then connected to
the signal input electrode terminal 48« inside the fourth
semiconductor chip mounting area 21D at the last stage via
the inside semiconductor chip mounting area junction sec¬
tion 48d and the outside semiconductor chip mounting area
junction section 48e. With these connections, the respective
signal input electrode terminals 48« arranged in the semi¬
conductor chip mounting areas 21A, 21B, 21C and 21D are
connected to the common signal input line. In this case, in
each semiconductor chip mounting area, wiring is done in
such a manner that the wires fit in the width of the area over
its overall length. The outside semiconductor chip mounting
area junction sections 48« between the semiconductor chip
mounting areas 21A and 21B, between the semiconductor
chip mounting areas 21B and 21C, and between the semi¬
conductor chip mounting areas 21C and 21D make a power
supply wire run around the display area 6, which will be
explained below.
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[0058] As shown in FIG. 8B, the power supply wire is
composed of four power supply electrode terminals 44
provided on right side within the semiconductor chip mount¬
ing area 21A, a power supply wire 45 extended from the
lowest power supply electrode terminal 44 in FIG. 8B
downward to the vicinity of the lower end edge of the lower
glass substrate 2, power supply wires 46 extended from the
remaining three power supply electrode terminals 44 toward
the lower right side as far as the vicinity of the lower end
edge of the lower glass substrate 2, and a power supply wire
47 extended from the remaining three power supply elec¬
trode terminal 44 toward the lower left side as far as the
vicinity of the lower end edge of the lower glass substrate 2.
In this case, the leftmost semiconductor chip mounting area
21D is not provided with the power supply wire 47, as
shown in FIG. 7A. That is, since the power supply wire 47
is for applying the power supply voltage supplied to the
power supply electrode terminal 44 via the power supply
wire 46 to the semiconductor chip 4 at the next stage, it is
unnecessary in the semiconductor chip mounting area 21D
at the last stage. Although the tips of the power supply wires
are shaped like almost the letter L or the opposite of the letter
L, they may be straight as are the other power supply wires.
The power supply wires 45, 46, 47 have power supply
terminals 45b, 46b, 47b, respectively, in the vicinity of the
lower edge section of the lower glass substrate 2. As shown
in FIG. 8A, four pairs of power supply bump electrodes 32
are provided on the right side of the bottom surface of the
semiconductor chip 4.
[0059] As shown in FIG. 5, the flexible wiring board 11 is
provided with a film 22 having a wide section 22a shorter in
length and a narrow section 22b extending from almost the
middle of the lower part of the wide section 22a. On the
bottom surface of the wide section 22a of the film 22, as
shown in FIG. 6B, there are provided connection wires 61,
62 connected to the power supply wires 45, 46 respectively,
connection wires 63 connected to the signal input wires 48,
and a cross connection wire 64 and input connection wires
65 connected to the cross wires 18 and the input wire 13
respectively. A cross connection wire 64 formed on the
lower glass substrate 2 is for supplying a common potential
to a common electrode formed on the inside face of the
upper glass substrate 3via a conductive member sandwiched
between the lower glass substrate 2 and upper glass substrate
3. These connection wires 61 to 65 have connection termi¬
nals 61« to 65« respectively, connected to the terminals 45b,
46b, 18b, 13b formed on the respective wires 45, 46, 18, 13.
The connection wires 61 to 65 are extended to the lower end
edge of the narrow section 22b of the film 22 and connected
to a circuit board (not shown).
[0060] On the bottom surface of the wide section 22« of
the film 22, there are provided connection wires 67, 68, 69
connected to the power supply wires 45, 46 (or the power
supply wires at left in FIG. 6A) and power supply wire 47,
respectively. Of them, the connection wire 67 is connected
to the connection wire 61 via a junction wire 71 provided on
the bottom surface of the wide section 22« of the film 22.
The connection wire 68 at left and the connection wire 69 at
right are connected to each other via a junction wire 72
provided on the bottom surface of the wide section 22« of
the film 22. The connection wires 67, 68, 69 have connection
terminals 67«, 68«, 69« respectively, connected to the ter¬
minals 45b, 46b, 47b formed on the respective wires 45, 46,
47.

[0061] The following is an explanation of part of the
bottom surface of one end of the flexible wiring board 11
bonded to the top surface of the lower edge section 2« of the
lower glass substrate 2 with anisotropic conductive adhesive
(not shown). The connection wire 63 of the flexible wiring
board 11 is connected to the signal input terminal 48 inside
the semiconductor chip mounting area 21A of FIG. 6A via
the signal input wire 48 and further connected to the signal
input electrode terminal 48« inside each of the semiconduc¬
tor chip mounting areas 21Ato 21D via the inside semicon¬
ductor chip mounting area junction section 48d and outside
semiconductor chip mounting area junction section 48e.

[0062] The connection wires 61, 67 of the flexible wiring
board 11 are connected to the lowest power supply electrode
terminal 44 in FIG. 8B inside the semiconductor chip
mounting area 21A via the power supply wire 45. The
connection wire 67 is connected via the junction wire 71 to
all the power supply terminals 44 inside the semiconductor
chip mounting areas 21A to 21D.

[0063] The connection wires 62 of the flexible wiring
board 11 are connected to the remaining three power supply
electrode terminals 44 inside the semiconductor chip mount¬
ing area 21A via the power supply wires 46 and further
connected to the power supply electrode terminals 44 inside
each of the semiconductor chip mounting areas 21B to 21D
via the power supply wires 47 at left. Specifically, the
connection wires 69 of the flexible wiring board 11 are
connected to the corresponding power supply wires 47
respectively, further connected to the power supply wires 46
at the next stage via the junction wires 72, and then
connected to the corresponding power supply electrode
terminals 44 in the same stage. In this way, all the power
supply electrode terminals 44 inside the semiconductor chip
mounting areas 21A to 21D are connected to the connection
wires 61 or 62.

[0064] As described above, in the liquid crystal display
unit, the power supply electrode terminals 44 in the four
semiconductor chip mounting areas 21A to 21D on the
liquid crystal display panel 1 are arranged in the direction
perpendicular to the side end of the lower edge section 2« of
the lower glass substrate 2. One power supply electrode
terminal 44 is extended straightly by a single power supply
wire 45 to the side end of the lower edge section 2«. The
remaining power supply electrode terminals 44 are extended
by the concentric power supply wires 46 and 47 in such a
manner that they traverse the power supply wire 45 toward
both sides. The connection wire 62 connected to the power
supply wire 46 and the connection wire 69 connected to the
power supply wire 47 are formed on the flexible wiring
substrate 11. With this configuration, even when the flexible
wiring board 11 is a single-sided wiring board, all the power
supply electrode terminals 44 can be connected to the
common connection wire 62. Moreover, because the con¬
nection wires 67, 68, 69 and junction wires 71, 72 are
provided on the wide section 22« of the film 22 on the
flexible wiring board 11, the width of the wide section 22«
of the film 22 becomes smaller, which decreases the occu¬
pied area of the flexible wiring board 11and therefor reduces
the cost of the flexible wiring board 11 remarkably.

[0065] In the above embodiment, of the power supply
electrode terminals 44 provided in the four semiconductor
chip mounting areas 21Ato 21D on the liquid crystal display
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panel 1, the lowest power supply terminal 44 in FIG. 8B
may be connected to the concentric power supply wires 46
and 47 as are the other power supply electrode terminals 44.
In this specification, the concentric wires mean that the outer
wires are laid in parallel so as not to cross the inner wires.
They may be shaped like an arc, a rectangle, or a triangle.
While in the above embodiment, the signal input junction
line 48 is provided on the liquid crystal display panel 1, it
may be provided on the bottom surface of the wide section
22a of the film 22 on the flexible wiring board 11 as are the
junction wires 71, 72.

[0066] As has been explained above, with the present
invention, since the signal input electrode terminals 43«, 48«
in the semiconductor chip mounting areas 21A, 21B, 21C
arranged on the liquid crystal display panel1 are connected
to each other by means of the signal input wires 43, 48
having the inside semiconductor chip mounting areas 43d,
48d and the outside semiconductor chip mounting areas 43e,
48e, there is no need to provide connection terminals
directly connected to the signal input electrode terminals
43«, 48« in the semiconductor chip mounting areas 21B,
21C in the middle and on the left side of the liquid crystal
display panel 1. As a result, the number of wires provided on
the flexible wiring board 11 decreases, which decreases the
length of the wide section 22« of the film 22 and therefor
reduces the occupied area of the flexible wiring board 11.
Consequently, the number of films 22 obtained from a base
film with a constant area increases, which reduces the cost
of the flexible wiring board 11.

[0067] Additional advantages and modifications will
readily occur to those skilled in the art. Therefore, the
invention in its broader aspects is not limited to the specific
details and representative embodiments shown and
described herein. Accordingly, various modifications may be
made without departing from the spirit or scope of the
general inventive concept as defined by the appended claims
and their equivalents.

What is claimed is:
1. A connection structure of a display panel and a wiring

board, comprising:
a display panel which has a display area and is composed

of a plurality of semiconductor chip mounting areas,
output wires that are formed so as to correspond to said
semiconductor chip mounting areas respectively and
supply driving signals to said display area, first input
wires, and second input wires, each of said first input
wires having an electrode terminal located inside each
of said semiconductor chip mounting areas and an input
terminal located outside each of said semiconductor
chip mounting areas, and said second input wires
having junction sections for connecting electrode ter¬
minals respectively located inside adjacent ones of said
semiconductor chip mounting areas with each other,
and input terminals arranged near outside the one
located at one end of said semiconductor chip mounting
areas; and

a wiring board including connection wires connected to
the input terminals of said first input wires arranged so
as to correspond to said plurality of semiconductor chip
mounting areas respectively and connection wires con¬
nected to said input terminals of said second input
wires.

2. The connection structure according to claim 1, wherein
said second input wires include junction sections extended
inside each of said semiconductor chip mounting areas,
excluding said semiconductor chip mounting area at the last
stage.

3. The connection structure according to claim 1, wherein
said first input wires include power supply wires.

4. The connection structure according to claim 3, wherein
said first input wires include signal input wires.

5. The connection structure according to claim 1, wherein
the input terminals of said first input wires and said input
terminals of said second input wires are arranged along a
side edge of one side edge section of the wiring board.

6. The connection structure according to claim 1, wherein
said first input wires and said second input wires are made
of ITO.

7. The connection structure according to claim 1, wherein
said first input wires include third input wires connected to
the first input wires and said wiring board has connection
wires for connecting said third input wires with said input
wires in said semiconductor chip mounting areas adjacent to
the third input wires.

8. The connection structure according to claim 1, wherein
said wiring board has one face, on which all of said
connection wires are formed.

9. A connection structure of a display panel and a wiring
board, comprising:

a display panel which has a display area and is composed
of a plurality of semiconductor chip mounting areas,
output wires that are formed so as to correspond to said
semiconductor chip mounting areas respectively and
are for supplying driving signals to said display area, a
plurality of electrode terminals arranged inside each of
said semiconductor chip mounting areas, and a plural¬
ity of input wires that are connected to the correspond¬
ing ones of said electrode terminals and run concentri¬
cally from the upper-stage side to lower-stage side of
each of said semiconductor chip mounting areas with¬
out crossing each other in such a manner that their
arrangement order is reversed with respect to the upper¬
stage side and the lower-stage side; and

a wiring board including connection wires connected to
the input terminals of said input wires arranged so as to
correspond to said plurality of semiconductor chip
mounting areas respectively and connection wires for
connecting the ones of said input terminals located in
said semiconductor chip mounting areas on the lower-
stage side with the electrode terminals located in said
semiconductor chip mounting areas on the upper-stage
side.

10. The connection structure according to claim 9,
wherein said wiring board has one face and all of said
connection wires are formed on said one face.

11. The connection structure according to claim 9,
wherein said electrode terminals are used for power supply.

12. The connection structure according to claim 9,
wherein said semiconductor chip mounting areas have a
plurality of signal input electrode terminals formed therein,
each of said signal input electrode terminals being connected
to the corresponding one of said signal input electrode
terminals inside the remaining ones of said semiconductor
chip mounting areas by means of a signal input wire formed
on said display panel.
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13. The connection structure according to claim 12,
wherein each of said signal input wires includes an inside
semiconductor chip mounting area junction section formed
inside each of said semiconductor chip mounting areas.

14. The connection structure according to claim 12,
wherein said wiring board has a connection wire connected
to said signal input wire.
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