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(57) ABSTRACT 

The present invention is a method of mounting flexible 
circuit boards including: electrode groups formed on an 
insulating Substrate, terminal groups formed in the vicinity 
of at least one Side of the insulating Substrate in Such a 
manner as to be connected to outside at the electrode ends 
of the electrode groups, and terminals to be connected to the 
terminal groups, and a plurality of flexible circuit boards 
equipped with driver circuits inputting Signals to the elec 
trode groups via the terminals, wherein the method includes 
the step of mounting the flexible circuit boards on the 
insulating Substrate in a manner that the flexible circuit 
boards share overlap regions with adjacent flexible circuit 
boards. 
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FIG. 1 
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FIG. 3 (6) 
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FIG 5 
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FIG. 7 (6) 
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FIG. 9 (6) 
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METHOD OF MOUNTING FLEXBLE CIRCUIT 
BOARDS, AND DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a method of 
mounting flexible circuit boards on a display device, which 
contains driver circuits mounted thereon, by using the flex 
ible circuit boards, and more specifically relates to Such a 
method Suitable for a liquid crystal display device. 
0002. A method of mounting flexible circuit boards 
equipped with driver circuits in a conventional display 
device has been disclosed in Japanese Patent Publication 
No. 3054135. FIG. 11 is a Figure to explain a method of 
mounting flexible circuit boards in the conventional art for 
liquid crystal display device. In the view, reference numeral 
1 shows an insulating Substrate, reference numeral 4 shows 
flexible circuit boards, reference numeral 5 shows driver 
circuits, and reference numeral 8 ShowS common Signal 
lines. 

0003. In FIG. 11 the common signal lines, which are 
commonly connected to each driver circuit, are connected 
with the flexible circuit boards 4 having the driver circuits on 
the insulating Substrate 1 via an ACF (Anisotropic Conduc 
tive Film). As a result, the structure for providing the 
common Signal lines may become Smaller, compared with 
the conventional Structure where the common Signal lines 
are formed on PCBs (Printed Circuit Boards) provided 
Separately, thereby further making the frame area Smaller in 
the display device. 
0004. However, the above-mentioned conventional art 
has the following problems. A problem is that it is necessary 
to form patterns on the insulating Substrate due to connect 
ing the common Signal lines 8 via patterns 8. Another 
problem is that in connecting the common Signal lines 
between two adjacent flexible circuit boards, two times as 
many terminals as the number of the common signal lines 
are formed and connected after the terminals of the flexible 
circuit board Side and the terminals of the insulating Sub 
Strate Side are positioned, which makes it difficult to improve 
connection reliability. Further another problem is that the 
flexible circuit boards are mounted at Substantially the same 
intervals on the insulating Substrate as in each flexible circuit 
board, which makes it difficult to achieve high density 
packaging that has been demanded due to the high precision 
of the display devices in recent years. 

SUMMARY OF THE INVENTION 

0005 The present invention, which has been contrived in 
View of the aforementioned problems, has an object to 
provide a method of mounting flexible circuit boards that 
enables the flexible circuit boards to be mounted in high 
density and with high connection reliability and a display 
device containing Such flexible circuit boards. 
0006 A first method of mounting flexible circuit boards 
of the present invention includes: electrode groups formed 
on an insulating Substrate, terminal groups formed in the 
vicinity of at least one side of the insulating Substrate in Such 
a manner as to be connected to outside at the electrode ends 
of the electrode groups, and terminals to be connected to the 
terminal groups, and a plurality of flexible circuit boards 
equipped with driver circuits inputting Signals to the elec 
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trode groupS via the terminals, the method including the Step 
of mounting the flexible circuit boards on the insulating 
Substrate in a manner that the flexible circuit boards share 
overlap regions with adjacent flexible circuit boards. 
0007. A second method of mounting flexible circuit 
boards of the present invention is characterized in that, in the 
first method of mounting flexible circuit boards, the step of 
mounting the flexible circuit boards on the insulating Sub 
Strate in Such a manner that the flexible circuit boards Share 
overlap regions with adjacent flexible circuit boards includes 
either the step of first mounting odd-numbered flexible 
circuit boards when counted from one end of the aligned 
flexible circuit boards, and then mounting even-numbered 
flexible circuit boards or the Step of first mounting even 
numbered flexible circuit boards when counted from one end 
of the aligned flexible circuit boards, and then mounting 
odd-numbered flexible circuit boards. 

0008. A third method of mounting flexible circuit boards 
of the present invention is characterized in that, in the first 
or Second method of mounting flexible circuit boards, the 
flexible circuit boards further include driver signal lines 
which are outputted from the driver circuits and are con 
nected to the electrode groups on the insulating Substrate, 
and common signal lines which are connected between the 
flexible circuit boards, the method further including the step 
of connecting the common Signal lines between adjacent 
flexible circuit boards through conductive patterns on the 
flexible circuit boards. 

0009. A fourth method of mounting flexible circuit 
boards of the present invention is characterized in that, in the 
third method of mounting flexible circuit boards, the step of 
mounting the flexible circuit boards on the insulating Sub 
Strate in a manner that the flexible circuit boards Share 
overlap regions with adjacent flexible circuit boards further 
includes the Step of connecting the common Signal lines in 
regions where adjacent flexible circuit boards overlap with 
each other and Said adjacent flexible circuit boards also 
overlap with the Surface of the insulating Substrate that has 
the electrode groups thereon. 
0010) A fifth method of mounting flexible circuit boards 
of the present invention includes: electrode groups formed 
on an insulating Substrate, terminal groups formed in the 
vicinity of at least one side of the insulating Substrate in Such 
a manner as to be connected to outside at the electrode ends 
of the electrode groups, and a plurality of flexible circuit 
boards equipped with driver circuits containing terminals to 
be connected to the terminal groupS and Supplying the 
electrode groups with Signals through the terminals and also 
equipped with common Signal lines which are commonly 
connected to the driver circuits and driver Signal lines which 
are outputted from the driver circuits and are connected to 
the electrode groups on the insulating Substrate, the method 
including the Step of mounting the flexible circuit boards on 
the insulating Substrate in Such a manner as to be arranged 
close to adjacent flexible circuit boards; the Step of forming 
connection terminals in regions of the insulating Substrate 
that overlap with the vicinity of gaps between adjacent 
flexible circuit boards, and the Step of connecting the 
common Signal lines on the flexible circuit boards via the 
connection terminals. 

0011. A first display device of the present invention 
includes: electrode groups formed on an insulating Substrate; 
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terminal groups formed in the vicinity of at least one side of 
the insulating Substrate in Such a manner as to be connected 
to outside at the electrode ends of the electrode groups, a 
driver circuits inputting the Signals to the electrode groups 
via terminals to be connected to the terminal groups and the 
terminals, and a plurality of flexible circuit boards mounted 
on the mounted on the insulating Substrate, the display 
device being characterized in that the flexible circuit boards 
share overlap regions with adjacent flexible circuit boards. 

0012. A second display device of the present invention is 
characterized in that, in the first display device, the overlap 
regions of adjacent flexible circuit boards are formed by 
mounting the flexible circuit boards either in Such a manner 
that even-numbered flexible circuit boards when counted 
from one end of the aligned flexible circuit boards are partly 
overlaid on odd-numbered flexible circuit boards, or in Such 
a manner that odd-numbered flexible circuit boards when 
counted from one end of the aligned flexible circuit boards 
are partly overlaid on even-numbered flexible circuit boards. 

0013 A third display device of the present invention is 
characterized in that, in the first or Second display device, the 
flexible circuit boards further include driver signal lines 
which are outputted from the driver circuits and are con 
nected to the electrode groups on the insulating Substrate and 
common Signal lines which are connected between the 
flexible circuit boards, and that the common Signal lines are 
connected between adjacent flexible circuit boards through 
conductive patterns on the flexible patterns. 

0.014. A fourth display device of the present invention is 
characterized in that, in the third display device, the com 
mon signal lines, which are connected between adjacent 
flexible circuit boards by the conductive patterns on the 
flexible circuit boards, are connected in regions which are 
the Overlap regions shared by adjacent flexible circuit boards 
and which also overlap with the Surface of the insulating 
Substrate that has the electrode groups thereon. 

0.015 A fifth display device of the present invention 
includes; electrode groups formed on an insulating Substrate; 
terminal groups formed in the vicinity of at least one side of 
the insulating Substrate in Such a manner as to be connected 
to outside at the electrode ends of the electrode groups, and 
a plurality of flexible circuit boards equipped with driver 
circuits containing terminals to be connected to the terminal 
groupS and inputting Signals to the electrode groups via the 
terminals and also equipped with common Signal lines 
which are commonly connected between adjacent flexible 
circuit boards and driver Signal lines which are outputted 
from the driver circuits and are connected to the electrode 
groups on the insulating Substrate, the flexible circuit boards 
being mounted on the insulating Substrate, the display 
device being characterized in that the flexible circuit boards 
are mounted on the insulating Substrate in Such a manner as 
to be arranged close to adjacent flexible circuit boards, and 
that the common signal lines on the flexible circuit boards 
are connected via connection terminals formed in the vicin 
ity of gaps between adjacent flexible circuit boards and on 
the insulating Substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a perspective view of the liquid crystal 
display panel in Embodiment 1 of the present invention. 
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0017 FIG. 2 is a magnified view of mounted portion A 
of the flexible circuit boards in FIG. 1. 

0018 FIG.3(a) is a cross sectional view taken along the 
line B-B of FIG. 2, FIG.3(b) is a cross sectional view taken 
along the line C-C of FIG. 2, and FIG. 3(c) is a cross 
sectional view of the terminal portions of the flexible circuit 
boards. 

0019 FIG. 4 is a plan view of the mounted portion of the 
flexible circuit boards in Embodiment 2 of the present 
invention. 

0020 FIG. 5 is a cross sectional view taken along the line 
D-D in FIG. 4. 

0021 FIG. 6 is a plan view of the mounted portion of the 
flexible circuit boards in Embodiment 3 of the present 
invention. 

0022 FIG. 7(a) is a cross sectional view taken along the 
line E-E of FIG. 6, and FIG. 7(b) is a cross sectional view 
taken along the line F-F of FIG. 6. 
0023 FIG. 8 is a plan view of the mounted portion of the 
flexible circuit boards in Embodiment 4 of the present 
invention. 

0024 FIG. 9(a) is a cross sectional view taken along the 
line G-G of FIG. 8, and FIG. 9(b) is a cross sectional view 
taken along the line H-H of FIG. 8. 
0025 FIG. 10 is a plan view of the mounted portion of 
the flexible circuit boards in Embodiment 5 of the present 
invention. 

0026 FIG. 11 is a view for explaining the method of 
mounting flexible circuit boards in the conventional liquid 
crystal display device. 

DETAILED DESCRIPTION 

Emodiment 1 

0027 A first embodiment of the present invention will be 
described as follows based on FIGS. 1 to 3. FIG. 1 is a 
perspective view of the liquid crystal display panel in the 
first embodiment of the present invention; FIG. 2 is a an 
enlarged of mounted portion A of the flexible circuit boards 
in FIG. 1; FIG.3(a) is a cross sectional view taken along the 
line B-B of FIG. 2; FIG.3(b) is a cross sectional view taken 
along the line C-C of FIG. 2; and FIG. 3(c) is a cross 
sectional view of the terminal portion of the flexible circuit 
boards. 

0028. In FIGS. 1 through 3, there are an insulating 
Substrate 1 made of a glass Substrate or the like; a counter 
Substrate 2, a liquid crystal display panel 3; flexible circuit 
boards 4 made of a film or the like; driver circuits 5; a wiring 
pattern 6 which is electrode groups on the insulating Sub 
strate 1; driver signal lines 7 which are outputted from the 
driver circuits and inputted to the liquid crystal display 
panel; common Signal lines 8 including a start Signal and 
each power Supply line or the like, which are commonly 
connected between the driver circuits, connection regions 9 
between the flexible circuit boards and the insulating Sub 
Strate; connection portion 10 between the common Signal 
lines, overlap regions 11 shared by the adjacent flexible 
circuit boards, fixing portion 12 between adjacent flexible 
circuit boards, connection terminals 13 of the Signal lines 
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formed on the flexible circuit boards, connection terminals 
14 of the Signal lines formed on the insulating Substrate; 
connection terminals 15 of the common Signal lines formed 
on the rear side of the flexible circuit boards; connection 
terminals 16 of the common signal lines formed on the front 
side of the flexible circuit boards; a conductive material 17; 
and through holes 18. 

0029. As shown in FIG. 1 in order to drive the liquid 
crystal display panel 3 containing a display material Such as 
liquid crystal between the insulating Substrate 1 and the 
counter substrate 2, the flexible circuit boards 4 having the 
driver circuits 5 thereon are mounted in the vicinity of at 
least one peripheral Side of the insulating Substrate 1. 

0030 FIG. 2 is an enlarged view of mounted portion A of 
the flexible circuit boards 4 mounted on the insulating 
substrate 1 of the liquid crystal display panel 3 of FIG.1. As 
shown in FIG. 2 the flexible circuit boards are mounted in 
Such a manner that they are connected with the electrode 
terminal portions 14 of the wiring patterns 6 which are the 
electrode groups formed on the insulating Substrate at the 
connection regions 9 between the flexible circuit boards and 
the insulating Substrate, and that the flexible circuit boards 
share the overlap regions 11 with adjacent flexible circuit 
boards. Such mounting of the flexible circuit boards with the 
overlap regions 11 between adjacent flexible circuit boards 
achieves high density packaging. In the present embodiment 
as shown in FIG. 2 the common signal lines are directly 
connected between adjacent flexible circuit boards in the 
connection portion 10 of the common signal lines, which are 
the overlap regions between adjacent flexible circuit board 
and are also the Overlap regions between the flexible circuit 
boards and the Side of the insulating Substrate that has the 
wiring patterns 6 thereon as the electrode groups. 

0031 FIGS. 3(a) and 3(b) show cross sectional views 
taken along the line B-B and the line C-C, respectively, of 
the connection regions. The connection terminals 14 of the 
driver Signal lines on the insulating Substrate, which are 
formed at the end portions of the wiring patterns 6 as the 
electrode groups on the insulating Substrate, are connected 
with the connection terminals 13 formed on the flexible 
circuit boards 4 via the conductive material 17 Such as an 
ACF. In addition, the connection terminals 15 of the com 
mon signal lines formed on the rear sides of the flexible 
circuit boards 4 are connected with the connection terminals 
16 of the common signal lines formed on the front sides of 
the flexible circuit boards via the conductive material 17 
Such as an ACF at regions which are the Overlap regions 11 
shared by adjacent flexible circuit boards 4 and are also the 
overlap regions 10 between the flexible circuit boards 4 and 
the Surface of the insulating Substrate on which the wiring 
patterns 6 are formed as the electrode groups. In this case, 
the patterns 8 for the common signal lines and the patterns 
7 for the driver signal lines on the flexible circuit boards can 
be formed on either the front side or the rear side of the 
flexible circuit boards. And when the patterns for the com 
mon Signal lines 8 are on the Side opposite to the connection 
terminals formed on the flexible circuit boards, as shown in 
FIG. 3(c), through holes 18 are provided on the terminal 
regions 15 on the Substrate So as to connect the patterns 8 for 
the common Signal lines to the connection terminals 15. 

0.032 The aforementioned structure achieves high den 
sity packaging, and more Secured connection because the 
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common Signal lines 8 are directly connected between 
adjacent flexible circuit boards 4 at only one site without a 
wiring pattern on the insulating Substrate 1 or a wiring 
pattern on the PCB. In addition, in the present embodiment 
there is the insulating Substrate 1 on the rear Side of the 
connection portions 10 between adjacent flexible circuit 
boards 4. This enables the connection terminals 16, 15 
formed on the front and rear sides of the flexible circuit 
boards to be connected more Securely via the conductive 
material 17 such as an ACF hardened by thermo compres 
Sion bonding. 

0033. When the flexible circuit boards 4 are mounted on 
the insulating Substrate 1, odd-numbered (the first, third, 
fifth...) flexible circuit boards counted from an end of the 
aligned flexible circuit boards are first mounted on the 
insulating Substrate 1, and then even-numbered (the Second, 
fourth, sixth . . . ) flexible circuit boards are mounted. 
Alternatively, even-numbered (the Second, fourth, Sixth . . . 
) flexible circuit boards counted from an end of the aligned 
flexible circuit boards can be first mounted, and then odd 
numbered (the first, third, fifth . . . ) flexible circuit boards 
can be mounted. 

0034. When such mounting is performed, in the case 
where the odd-numbered flexible circuit boards counted 
from the left end of the aligned flexible circuit boards shown 
in FIGS. 3(a) and 3(b) are mounted first and then even 
numbered ones are mounted, the connection terminals 15 at 
the right and left ends of the second flexible circuit board are 
both arranged on the top Surfaces of adjacent flexible circuit 
boards. Such mounting improves workability in replacing a 
flexible circuit board having a defective driver circuit or a 
defective wiring pattern with a good one after being installed 
as a display device, when compared with the case where 
flexible circuit boards are mounted in the order in which they 
are aligned. 

0035. There are cases where after being mounted on the 
insulating substrate 1, the flexible circuit boards 4 are bent 
to the rear Side that is opposite to the Side having the 
electrode groups thereon in order to reduce the frame area of 
the display device. Workability in the bending operation can 
be improved by applying an adhesive agent to the fixing 
portion regions 12 which are between adjacent flexible 
circuit boards of FIG. 2 in the most appropriate time of the 
Same time as, before, or after the mounting of the flexible 
circuit boards. The fixing portions 12 are each provided at 
one site only near the other ends of the Overlap regions 11 
in the flexible circuit boards 4 that are opposite to the 
connection regions between the flexible circuit boards and 
the insulating Substrate 1; however, the fixing portions 12 
can be provided in Several Sites at predetermined intervals 
within the number not to cause inconvenience in the bending 
operation of the flexible circuit boards. 

0036). In the present embodiment, as a method of intro 
ducing the common signal lines 8 into the plural flexible 
circuit boards 4 from outside, it is possible to provide 
terminals to, e.g. the right-end flexible circuit board of the 
plural flexible circuit boards in FIG. 1 and other terminals 
to the positions on the insulating Substrate 1 which corre 
spond to the terminals, thereby introducing the common 
Signal lines 8 through these terminals and the patterns on the 
insulating Substrate. 
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0037 Alternatively, common signal lines 8 that may 
bypass the driver circuits 5 can be provided between the 
flexible circuit boards 4 and be connected by using the 
connection units 10 thereof. 

Embodiment 2 

0.038 A second embodiment of the present invention will 
be described as follows based on FGS. 4 and 5. FIG. 4 is 
a plan view of the mounted portion of the flexible circuit 
boards 4 in the Second embodiment of the present invention, 
and FIG. 5 is a cross sectional view taken along the line D-D 
of FIG. 4. In FIGS. 4 and 5, the same components as those 
in FIGS. 1 to 3 are referred to with the same reference 
symbols and the following description will be focused on 
differences between FIGS. 1 to 3 and FIGS. 4 to 5. In FIGS. 
4 and 5, there are connection terminals 19 of the common 
signal lines 8 formed on the insulating Substrate 1. The 
present embodiment differs from the first embodiment in 
that adjacent flexible circuit boards 4 do not have overlap 
regions therebetween, and that the insulating Substrate 1 has 
the connection terminals 19 thereon in order to connect the 
common Signal lines 8 between adjacent flexible circuit 
boards, thereby connecting the driver circuits 5. The con 
nection terminals 19 of the common signal lines 8 formed on 
the insulating Substrate 1 can be formed at the same time as 
patterning of the wiring patterns 6 on the insulating Sub 
Strate, and can be laid in the positions corresponding to the 
connection terminals 16 of the common Signal lines formed 
on the flexible circuit boards. 

0.039 The aforementioned structure reveals the same 
effects as in the first embodiment, and causes no inconve 
nience in the operation to bend the flexible circuit boards to 
the rear Side of the insulating Substrate 1, because the 
flexible circuit boards 4 are mounted at appropriate intervals 
not to overlap with adjacent flexible circuit boards. By this 
mounting higher density packaging than in the conventional 
art is attained. In addition, all the flexible circuit boards can 
be mounted concurrently. 

Embodiment 3 

0040. A third embodiment of the present invention will 
be described hereinafter based on FIGS. 6 and 7. FIG. 6 is 
a plan view of the mounted portion of the flexible circuit 
boards 4 in the third embodiment of the present invention, 
and FIGS. 7(a), 7(b) are cross sectional views taken along 
the line E-E and the line F-F of FIG. 6, respectively. In 
FIGS. 6 and 7, the same components as those in FIGS. 1 to 
5 are referred to with the same reference symbols and the 
following description will be focused on differences 
between FIGS. 1 to 5 and FIGS. 6 to 7. Although the present 
embodiment has flexible circuit boards that share overlap 
regions with adjacent flexible circuit boards 4, it differs from 
the first embodiment in that the common signal lines 8 for 
connecting the driver circuits 5 directly connect the common 
signal lines 8 on the flexible circuit boards in regions which 
are the Overlap regions 11 shared by adjacent flexible circuit 
boards 4 and which do not overlap with the side of the 
insulating Substrate 1 that has the electrode groups thereon. 
0041. The aforementioned structure reveals the same 
effects as in the first embodiment, and makes it possible to 
wire the common Signal lines 8 for connecting the driver 
circuits 5 with minimum run lengths, thereby Suppressing 
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the occurrence of a wiring delay in the common signal lines. 
In the present embodiment too, as in the first embodiment, 
the common signal lines and the driver Signal lines on the 
flexible circuit boards can be formed on either the front side 
or the rear side of the flexible circuit boards. Also as in the 
first embodiment, when the flexible circuit boards 4 are 
folded to the Side of the insulating Substrate that is opposite 
to the Side having the electrode groups thereon, workability 
can be improved by applying an adhesive agent onto e.g. the 
contact regions 12. 

Embodiment 4 

0042 A fourth embodiment of the present invention will 
be described hereinafter based on FGS. 8 and 9. FIG. 8 is 
a plan view of the mounted portion of the flexible circuit 
boards 4 in the fourth embodiment of the present invention, 
and FIGS. 9(a) and 9(b) are cross sectional views taken 
along the line G-G and the line H-H of FIG. 8, respectively. 
In FIGS. 8 and 9, the same components as those in FIGS. 
1 to 7 are referred to with the same reference symbols and 
the following description will be focused on differences 
between FIGS. 1 to 7 and FIGS. 8 to 9. In FIGS. 8 and 9, 
there are common Signal lines 20 which are formed on the 
side opposite to the driver signal lines 6 on the flexible 
circuit boards 4 to be entered to the liquid crystal display 
panel, and through holes 18 which alternately connect the 
common wirings 8 on the front and rear sides of the flexible 
circuit boards with the common Signal lines 20, and the 
connection terminals 16 of the common Signal lines with the 
common signal lines 20. In the present embodiment, as in 
the third embodiment, adjacent flexible circuit boards 4 
share overlap regions each other and the common Signal 
lines 8 for connecting the driver circuits 5 are directly 
connected in regions which are in the overlap regions of 
adjacent flexible circuit boards and do not overlap with the 
insulating Substrate. On the other hand, the common Signal 
lines 20 on the flexible circuit boards 4 are formed on the 
side (the rear side in FIGS. 8 and 9) opposite to the side 
having the driver signal lines 7 to be entered to the liquid 
crystal display panel, and the common signal lines 20 and 
the driver Signal lines 7 are patterned on both sides in Such 
a manner as to croSS each other via the flexible circuitboards 
4. 

0043. The aforementioned structure reveals the same 
effects as in the third embodiment and expands the area for 
the connection terminals 15 and 16 on adjacent flexible 
circuit boards, thereby further improving the connection 
reliability. Also as in the first embodiment, when the flexible 
circuit boards 4 are folded to the side of the insulating 
Substrate that is opposite to the Side having the electrode 
groups thereon, workability can be improved by applying an 
adhesive agent onto the fixing portions 
0044) 12 or the like. The present embodiment shows the 
case where the driver Signal lines 7 and the common Signal 
lines 8 are formed on the front side of the flexible circuit 
boards, whereas the common signal lines 20 crossing the 
driversignal lines 7 via the flexible circuit boards are formed 
on the rear side of the flexible circuit boards; however, the 
opposite case would have the same effects. 

Embodiment 5 

0045. A fifth embodiment of the present invention will be 
described as follows based on FIG. 10. FIG. 10 is a plan 
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view of the mounted portion of the flexible circuit boards 4 
in the fifth embodiment of the present invention. In FIG. 10, 
the same components as those in FIGS. 1 to 9 are referred 
to with the same reference symbols and the following 
description will be focused on differences between FIGS. 1 
to 9 and FIG. 10. In the present embodiment, unlike in the 
fourth embodiment, the common signal lines 20, which are 
arranged on the Side opposite to the Side having the input 
signal lines formed on the flexible circuit boards to be 
entered to the liquid crystal display panel in the fourth 
embodiment, are formed on regions the other Side of the 
connection regions between the flexible circuit boards and 
the insulating substrate when viewed from the driver cir 
cuits. 

0046) The aforementioned structure reveals the same 
effects as in the fourth embodiment. In the present embodi 
ment when the flexible circuit boards 4 are folded to the side 
of the insulating Substrate that is opposite to the Side having 
the electrode groups thereon, as shown in FIG. 10 the 
workability can be improved by Setting the contact regions 
12 to the vicinity of the center of the overlap regions shared 
by adjacent flexible circuit boards and applying an adhesive 
agent thereto. Unlike in the fourth embodiment, the common 
Signal lines 20 on the flexible circuit boards are arranged in 
positions not crossing the driver Signal lines 7 to be entered 
to the display device, which makes it possible to prevent the 
occurrence of a short circuit between these wirings. The 
present embodiment also shows, as in the fourth embodi 
ment, the case where the driver Signal lines 7 and the 
common signal lines 8 are formed on the front Side of the 
flexible circuit boards, whereas the common Signal lines 20, 
which are formed in regions on the other Side of the 
connection regions between the flexible circuit boards and 
the insulating Substrate when viewed from the driver circuits 
5, are arranged on the rear Side of the flexible circuit boards, 
however, the opposite case would have the Same effects. 

0047 The aforementioned first to fifth embodiments have 
described methods of mounting flexible circuit boards 
equipped with driver circuits for driving a liquid crystal 
display device. These embodiments have the same effects 
when applied to any kind of flexible circuit board containing 
driver circuits which Supply Signals to any type of wiring on 
the insulating Substrate, Such as Scanning lines or image 
Signal lines, which contributes to display. 

0.048. The first method of mounting flexible circuit 
boards of the present invention comprises: electrode groups 
formed on an insulating Substrate; terminal groups formed in 
the vicinity of at least one side of the insulating Substrate in 
Such a manner as to be connected to outside at the electrode 
ends of the electrode groups, and a plurality of flexible 
circuit boards equipped with driver circuits containing ter 
minals to be connected to the terminal groupS and Supplying 
the electrode groups with Signals through the terminals, the 
method comprising the Step of mounting the flexible circuit 
boards on the insulating Substrate in a manner that the 
flexible circuit boards share overlap regions with adjacent 
flexible circuit boards. This feature can offer a display 
device with high density packaging. 

0049. The second method of mounting flexible circuit 
boards of the present invention is, in the first method of 
mounting flexible circuit boards, the Step of mounting the 
flexible circuit boards on the insulating Substrate in Such a 
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manner that the flexible circuit boards share overlap regions 
with adjacent flexible circuit boards comprises either the 
step of first mounting odd-numbered flexible circuit boards 
when counted from one end of the aligned flexible circuit 
boards, and then mounting even-numbered flexible circuit 
boards or the step of first mounting even-numbered flexible 
circuit boards when counted from one end of the aligned 
flexible circuit boards, and then mounting odd-numbered 
flexible circuit boards. This feature can offer a display 
device capable of facilitating the operation to replace a 
defective flexible circuit board with a good one. 

0050. The third method of mounting flexible circuit 
boards of the present invention is characterized that, in the 
first or Second method of mounting flexible circuit boards, 
the flexible circuit boards further include driver signal lines 
which are outputted from the driver circuits and are con 
nected to the electrode groups on the insulating Substrate, 
and common signal lines which are connected between the 
flexible circuit boards, the method further comprising the 
Step of connecting the common Signal lines between adja 
cent flexible circuit boards through conductive patterns on 
the flexible circuit boards. This feature can offer a display 
device with high connection reliability. 

0051. The fourth method of mounting flexible circuit 
boards of the present invention is characterized that, in the 
third method of mounting flexible circuit boards, the step of 
mounting the flexible circuit boards on the insulating Sub 
Strate in Such a manner that the flexible circuit boards Share 
overlap regions with adjacent flexible circuit boards further 
comprises the Step of connecting the common signal lines in 
regions where adjacent flexible circuit boards overlap each 
other and which also overlap with the surface of the insu 
lating Substrate that has the electrode groups thereon. This 
feature can offer a display device with higher connection 
reliability. 

0.052 The fifth method of mounting flexible circuit 
boards of the present invention comprises: electrode groups 
formed on an insulating Substrate; terminal groups formed in 
the vicinity of at least one side of the insulating Substrate in 
Such a manner as to be connected to outside at the electrode 
ends of the electrode groups, and a plurality of flexible 
circuit boards equipped with driver circuits containing ter 
minals to be connected to the terminal groupS and Supplying 
the electrode groups with Signals through the terminals and 
also equipped with common Signal lines which are com 
monly connected to the driver circuits and driver Signal lines 
which are outputted from the driver circuits and are con 
nected to the electrode groups on the insulating Substrate, the 
method comprising the Step of mounting the flexible circuit 
boards on the insulating Substrate in Such a manner as to be 
arranged close to adjacent flexible circuit boards; the Step of 
forming connection terminals in regions of the insulating 
Substrate that overlap with the vicinity of gaps between 
adjacent flexible circuit boards, and the Step of connecting 
the common signal lines on the flexible circuit boards via the 
connection terminals. This feature can offer a display device 
with high connection reliability and high density packaging. 

0053. The first display device of the present invention 
comprises: electrode groups formed on an insulating Sub 
Strate; terminal groups formed in the vicinity of at least one 
Side of the insulating Substrate in Such a manner as to be 
connected to outside at the electrode ends of the electrode 
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groups, and a plurality of flexible circuit boards equipped 
with driver circuits containing terminals to be connected to 
the terminal groups and Supplying the electrode groups with 
Signals through the terminals, the flexible circuit boards 
being mounted on the insulating Substrate, the display 
device being characterized in that the flexible circuit boards 
share overlap regions with adjacent flexible circuit boards. 
This feature can achieve high density packaging. 

0.054 The second display device of the present invention 
is characterized in that, in the first display device, the 
overlap regions of adjacent flexible circuit boards are 
formed by mounting the flexible circuit boards either in a 
manner that even-numbered flexible circuit boards when 
counted from one end of the aligned flexible circuit boards 
are partly overlaid on odd-numbered flexible circuit boards, 
or in Such a manner that odd-numbered flexible circuit 
boards when counted from one end of the aligned flexible 
circuit boards are partly overlaid on even-numbered flexible 
circuit boards. This feature can facilitate the operation to 
replace a defective flexible circuit board with a good one. 
0.055 The third display device of the present invention is 
characterized in that, in the first or Second display device, the 
flexible circuit boards further comprise driver Signal lines 
which are outputted from the driver circuits and are con 
nected to the electrode groups on the insulating Substrate and 
common Signal lines which are connected between the 
flexible circuit boards, and that the common Signal lines are 
connected between adjacent flexible circuit boards through 
conductive patterns on the flexible patterns. This feature can 
improve connection reliability. 

0056. The fourth display device of the present invention 
is characterized in that, in the third display device, the 
common Signal lines, which are directly connected between 
adjacent flexible circuit boards by the conductive patterns on 
the flexible circuit boards, are connected in regions which 
are the Overlap regions shared by adjacent flexible circuit 
boards and which also overlap with the Surface of the 
insulating Substrate that has the electrode groups thereon. 
This feature can further improve connection reliability. 

0057 The fifth display device of the present invention 
comprises electrode groups formed on an insulating Sub 
Strate, terminal groups formed in the vicinity of at least one 
Side of the insulating Substrate in Such a manner as to be 
connected to outside at the electrode ends of the electrode 
groups, and a plurality of flexible circuit boards equipped 
with driver circuits containing terminals to be connected to 
the terminal groups and Supplying the electrode groups with 
Signals through the terminals and also equipped with com 
mon Signal lines which are commonly connected between 
adjacent flexible circuit boards and driver Signal lines which 
are outputted from the driver circuits and are connected to 
the electrode groups on the insulating Substrate, the flexible 
circuit boards being mounted on the insulating Substrate, the 
display device being characterized in that the flexible circuit 
boards are mounted on the insulating Substrate in Such a 
manner as to be arranged close to adjacent flexible circuit 
boards, and that the common Signal lines on the flexible 
circuit boards are connected via connection terminals 
formed in the vicinity of gaps between adjacent flexible 
circuit boards and on the insulating Substrate. This feature 
can improve connection reliability and achieve high density 
packaging. 
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What is claimed is: 

1. Method of mounting flexible circuit boards including: 
electrode groups formed on an insulating Substrate, terminal 
groups formed in the vicinity of at least one side of the 
insulating Substrate in Such a manner as to be connected to 
outside at the electrode ends of the electrode groups, and 
terminals to be connected to the terminal groups, and a 
plurality of flexible circuit boards equipped with driver 
circuits inputting Signals to the electrode groups via the 
terminals, 

wherein Said method includes the Step of mounting the 
flexible circuit boards on the insulating Substrate in a 
manner that the flexible circuit boards share overlap 
regions with adjacent flexible circuit boards. 

2. The method of claim 1, wherein Said Step includes 
either the step of first mounting odd-numbered flexible 
circuit boards when counted from one end of the aligned 
flexible circuit boards, and then mounting even-numbered 
flexible circuit boards or the Step of first mounting even 
numbered flexible circuit boards when counted from one end 
of the aligned flexible circuit boards, and then mounting 
odd-numbered flexible circuit boards. 

3. The method of claim 1, wherein said flexible circuit 
boards further include driver Signal lines which are output 
ted from the driver circuits and are connected to the elec 
trode groups on the insulating Substrate, and common Signal 
lines which are connected between the flexible circuit 
boards, wherein Said method further includes the Step of 
connecting the common Signal lines between adjacent flex 
ible circuit boards through conductive patterns on the flex 
ible circuit boards. 

4. The method of claim 1, wherein said step further 
includes the Step of connecting the common Signal lines in 
regions where adjacent flexible circuit boards overlap each 
other and which also overlap with the surface of the insu 
lating Substrate that has the electrode groups thereon. 

5. Method of mounting flexible circuit boards including: 
electrode groups formed on an insulating Substrate, terminal 
groups formed in the vicinity of at least one side of the 
insulating Substrate in Such a manner as to be connected to 
outside at the electrode ends of the electrode groups, and a 
plurality of flexible circuit boards equipped with driver 
circuits containing terminals to be connected to the terminal 
groupS and Supplying the electrode groups with Signals 
through the terminals and also equipped with common 
Signal lines which are commonly connected to the driver 
circuits and driver Signal lines which are outputted from the 
driver circuits and are connected to the electrode groups on 
the insulating Substrate, 

wherein Said method includes the Steps of: 

mounting the flexible circuit boards on the insulating 
Substrate in Such a manner as to be arranged close to 
adjacent flexible circuit boards, 

forming connection terminals in regions of the insulat 
ing Substrate that overlap with the vicinity of gaps 
between adjacent flexible circuit boards, and 

connecting the common Signal lines on the flexible 
circuit boards via the connection terminals. 
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6. A display device comprising: 
electrode groups formed on an insulating Substrate, 
terminal groups formed in the vicinity of at least one side 

of the insulating Substrate in Such a manner as to be 
connected to outside at the electrode ends of the 
electrode groups, 

a driver circuits inputting the Signals to the electrode 
groups via terminals to be connected to the terminal 
groupS and the terminals, and 

a plurality of flexible circuit boards mounted on the 
mounted on the insulating Substrate, 

wherein Said flexible circuit boards share overlap regions 
with adjacent flexible circuit boards. 

7. The device of claim 6, wherein said overlap regions of 
adjacent flexible circuit boards are formed by mounting the 
flexible circuit boards either in a manner that even-num 
bered flexible circuit boards when counted from one end of 
the aligned flexible circuit boards are partly overlaid on 
odd-numbered flexible circuit boards, or in a manner that 
odd-numbered flexible circuit boards when counted from 
one end of the aligned flexible circuit boards are partly 
overlaid on even-numbered flexible circuit boards. 

8. The device of claim 6, wherein said flexible circuit 
boards further include driver Signal lines which are output 
ted from the driver circuits and are connected to the elec 
trode groups on the insulating Substrate and common Signal 
lines which are connected between the flexible circuit 
boards, and that the common signal lines are connected 
between adjacent flexible circuit boards through conductive 
patterns on the flexible patterns. 
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9. The device of claim 6, wherein said common signal 
lines, which are connected between adjacent flexible circuit 
boards by the conductive patterns on the flexible circuit 
boards, are connected in regions which are the overlap 
regions shared by adjacent flexible circuit boards and which 
also overlap with the Surface of the insulating Substrate that 
has the electrode groups thereon. 

10. A display device comprising: 
electrode groups formed on an insulating Substrate, 
terminal groups formed in the vicinity of at least one side 

of the insulating Substrate in Such a manner as to be 
connected to outside at the electrode ends of the 
electrode groups, and a plurality of flexible circuit 
boards equipped with driver circuits containing termi 
nals to be connected to the terminal groupS and input 
ting Signals to the electrode groups via the terminals 
and also equipped with common Signal lines which are 
commonly connected between adjacent flexible circuit 
boards and driver Signal lines which are outputted from 
the driver circuits and are connected to the electrode 
groups on the insulating Substrate, 

wherein said flexible circuit boards is mounted on the 
insulating Substrate, 

wherein said flexible circuit boards are mounted on the 
insulating Substrate in Such a manner as to be arranged 
close to adjacent flexible circuit boards, and Said com 
mon Signal lines on the flexible circuit boards are 
connected via connection terminals formed in the vicin 
ity of gaps between adjacent flexible circuit boards and 
on the insulating Substrate. 

k k k k k 
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