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DISPLAY MODULE INCLUDING A DISPLAY
PANEL CONNECTED TO A FLEXIBLE WIRE
BOARD WITH AN INSULATING
PROTECTIVE LAYER EXTENDED INSIDE
THE DISPLAY PANEL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

The present invention relates to a display module, a flexible
wire board and a flexible wire board connecting method,
which have an arrangement in which an anisotropic conduc-
tive adhesive 1s used to bond external connection terminals of
a display panel, such as a liquid crystal display panel, to a
terminal portion of a wire pattern of the flexible wire board,
and a protective layer for protecting the wire patternis formed
on the flexible wire board.

BACKGROUND OF THE INVENTION

Conventionally used for connection between various elec-
tronic members, and particularly a connection between a
liquad crystal display panel and 1ts driving circuit is a flexible
wire board having an arrangement in which a wire pattern 1s
formed on a flexible insulating base material which 1s made of
polymer, such as polyimide or the like.

On the flexible wire board 1s mounted a semiconductor
device, thereby making up a semiconductor apparatus. The
semiconductor device thus mounted becomes a driving cir-
cuit of a liquad crystal display panel. An example of a con-
ventional semiconductor device connecting method 1s TCP
(Tape Carrier Package) mounting. A flexible wire board on
which a semiconductor device 1s mounted by the TCP mount-
ing 1s, as shown in FIG. 10, arranged such that a Cu (copper)
to1l pattern 102 1s bonded to a base polymer film 101 by a
copper film adhesive layer 105. The base polymer film 101 1s
a flexible 1nsulating base material made of polymer.

Further, the Cu foil pattern 102 1s covered with a polymer
insulating protective film 104. The insulating protective film
104 1s bonded to the Cu foil pattern 102 by an insulating
protective film adhesive layer 106, provided that one end of
the Cu foil pattern 102 1s left uncovered, 1.e., not covered with
the msulating protective film 104. The uncovered portion of
the Cu foi1l pattern 102 functions as a terminal portion to
connect to an external electronic member.

Here, the insulating protective film 104 insulates the Cu
to1l pattern 102 from the outside, protects the Cu foil pattern
102 from corrosion such as the formation of rust, and
enhances resistance to bending.

On a surface of the uncovered portion of the Cu foi1l pattern
102 1s formed a plating layer 103 which 1s given such plating
as Au/Niplating (1.e., an Ni layer 1s first formed as a base coat
which 1s then plated with Au), Sn plating or the like. The
plating layer 103 has a function to stabilize connection to an
external electronic component by keeping the Cu foil pattern
102 rust free. Accordingly, the uncovered portion of the Cu
to1l pattern 102 becomes a terminal portion having superior
conductivity.

Note that, though FIG. 10 shows an arrangement in which
the base polymer film 101 and the Cu foil pattern 102 are
bonded with an adhesive (copper film use adhesive layer
105), further available 1s an “adhesive-free” tlexible wire
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board having an arrangement in which the base polymer film
101 and the copper foil pattern 102 are directly bonded.

Meanwhile, 1n accordance with a tendency in recent years
to downsize outside dimensions of electronic devices of vari-
ous kinds, such as a liquid crystal display device and the like,
a form of mounting components which saves as larger space
as possible 1s greatly demanded. In fulfillment of such
demand, a flexible wire board as below 1s used 1n a bent state.
The tlexible wire board 1s connected to connection terminals
of an electronic component, such as a liquid crystal display
panel, etc., so as to supply the connection terminals with
various signals including input signals from other electronic
components such as a driving circuit and the like which are
provided individually (1.e. so that they are segregated) from
the electronic component having the connection terminals to
which the flexible wire board 1s connected. By bending the
flexible wire board, the flexible wire board can be placed 1n a
position that does not obstruct the mounting of other elec-
tronic components. Moreover, thus bending the tlexible wire
board can downsize the whole device that includes a plurality
of electronic components and the flexible wire board that
connects them. Further, in accordance with a tendency 1n
recent years to further downsize electronic devices of various
kinds, such a flexible wire board that has as smaller radius of
curvature as possible while maintaining high reliability 1s
demanded.

In order to fulfil this demand, recently adopted as a con-
nection method capable of mounting a semiconductor device
onto the flexible wire board 1s COF (Chip On Film) mounting.
The reason 1s that the COF (Chip On Film) mounting reduces
a thickness of a base matenal of the flexible wire board more
than TCP mounting does.

In the case of the TCP mounting, on one hand, a base
material thickness of the base polymer film 101 which 1s a
base material 1s 75 um. On the other hand, in the case of the
COF mounting, a base material thickness of the tlexible wire
board 1s as thin as 40 um. The flexible wire board subject to
the COF mounting has higher flexibility than that of the
tflexible wire board subject to the TCP mounting because of 1ts
thin base material, thereby being easily bent.

The flexible wire board subject to the COF mounting,
however, has a problem such that a Cu foil pattern 1s likely to
break when the flexible wire board 1s bent to be mounted onto
a liquid crystal display panel.

More specifically, as shown 1n FIG. 11, 1n the case where a
terminal portion (an uncovered portion of a Cu foil pattern
204) of a flexible wire board 203 subject to COF mounting 1s
bent for connection to not-shown external connection termi-
nals of a liquid crystal display panel 201, the absence of a
solder resist 2035 which 1s a protective layer 1n an end portion
of the flexible wire board 203 allows a terminal corner 201a of
the liguid crystal display panel 201 to contact terminals or a
portion 1n the vicimty of the terminals where the Cu foil
pattern 204 1s exposed, thereby easily breaking wire 1n a
portion where the contact 1s made.

In order to solve this problem, the uncovered portion of the
Cu foil pattern 204 1s conventionally fortified with resin coat-
ing or the like. However, the fortification like this inevitably
increases manufacturing steps in the manufacture of the flex-
ible wire board, thereby reducing manufacture efficiency and
increasing manufacturing costs.

Further, Japanese Unexamined Patent Publication No.
138387/1997 (Tokukaiher 9-138387 published on May 27,
1997), for example, proposes a solution to the problem.
Namely, an end portion of an insulating protective film to be
a base material of a flexible wire board 1s caused to become
wavy, then a bending portion of the flexible wire board 1s
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given a desirable R while maintaining a bent state, thereby
dispersing stress which 1s added to the msulating protective
film 1n the bending portion and suppressing emergence of a
break 1n the wire pattern.

This arrangement, however, raises other problems.
Namely, the formation of a wavy insulating protective film
complicates the manufacture of the tlexible wire board, which
reduces manufacture efficiency and increases manufacturing
costs, and also upsizes the flexible wire board by height of a
wave of the wavy insulating protective film.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a display
module, a flexible wire board and a flexible wire board con-
necting method, whereby, 1n a flexible wire board which 1s
provided with an insulating protective film to cover a wire
pattern and 1s used 1n a bent state, a short circuit in the wire
pattern 1s surely prevented, and a break 1n the wire pattern
when bent 1s conveniently suppressed, thus having superior
reliability.

In order to attain the foregoing object, a display module
according to the present invention which includes a display
panel provided with external connection terminals and a flex-
ible wire board having a wire pattern on a base material,
terminals of the wire pattern of the tlexible wire board and the
external connection terminals of the display panel being
bonded using an anisotropic conductive adhesive, the flexible
wire board having an insulating protective layer for protect-
ing the wire pattern, wherein: the insulating protective layer
of the flexible wire board 1s extended inside the display panel
while having the flexible wire board connected to the display
panel.

With this arrangement, the insulating protective layer of
the flexible wire board 1s extended inside the display panel
while having the flexible wire board connected to the display
panel. Therefore, when the flexible wire board 1s used 1n a
bent state, the msulating protective layer i1s provided on an
inner side of the flexible wire board 1n the bent state. This
prevents the wire pattern from directly contacting a corner of
the display panel, thereby preventing a break in wire of the
wire pattern.

As a result, 1n a flexible wire board which includes an
insulating protective film to cover a wire pattern and 1s used 1n
a bent state, a short circuit in the wire pattern 1s surely pre-
vented while conveniently suppressing a break in wire of the
wire pattern when bent, thereby providing a highly reliable
flexible wire board.

Note that, 1n the Specification of the present application, a
description that the msulating protective layer “1s extended
(so that 1t comes) 1nside the display panel” refers to a state 1n
which one end of the insulating protective layer 1s positioned
outside one side (a side 1 a direction normal to a display
screen) of the display panel, while the other end of the 1nsu-
lating protective layer 1s positioned inside that side of the
display panel, that 1s, the insulating protective layer 1s posi-
tioned so that it crosses one side (the side i the direction
normal to the display screen) of the display panel.

Further, in order to attain the foregoing object, a flexible
wire board according to the present invention, which has a
base material, a wire pattern and an insulating protective layer
for protecting the wire pattern on the base material, terminals
of the wire pattern being connected to external connection
terminals of the display panel by using an anisotropic con-
ductive adhesive, has an arrangement 1n which the imsulating
protective layer 1s extended toward the terminals of the wire
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pattern so that 1t comes inside the display panel while having
the flexible wire board connected to the display panel.

With this arrangement, the msulating protective layer of
the flexible wire board 1s extended toward the terminals of the
wire pattern so that it comes inside the display panel while
having the flexible wire board connected to the display panel.
Theretore, when the flexible wire board 1s used 1n a bent state,
the mnsulating protective layer 1s provided on an inner side of
the flexible wire board 1n the bent state. This prevents the wire
pattern from directly contacting a corner of the display panel,
thereby preventing a break in wire of the wire pattern.

As a result, in a flexible wire board which includes an
insulating protective film to cover a wire pattern and 1s used 1n
a bent state, a short circuit in the wire pattern 1s surely pre-
vented while conveniently suppressing a break in wire of the
wire pattern when bent, thereby providing a highly reliable
flexible wire board.

In order to attain the foregoing object, a flexible wire board
connecting method according to the present invention, 1n
which a flexible wire board includes a base matenial, and a
wire pattern and an insulating protective layer for protecting
the wire pattern on the base material, and terminals of the wire
pattern are connected to external connection terminals out-
side a display panel by using an anisotropic conductive adhe-
stve, the method has an arrangement in which the insulating
protective layer 1s extended inside the display panel while
having the flexible wire board connected to the display panel.

With this method, when the terminals of the flexible wire
board having the wire pattern and the insulating protective
layer for protecting the wire pattern on the base material are
connected to the external connection terminals outside the
display panel by using the anisotropic conductive adhesive,
the msulating protective layer of the flexible wire board 1s
extended inside the display panel while having the flexible
wire board connected to the display panel.

Consequently, in the case where the flexible wire board 1s
used 1n a bent state, the insulating protective layer 1s provided
on an inner side of the tlexible wire board in the bent state.
This prevents the wire pattern from directly contacting a
corner of the display panel, thereby preventing a break 1n wire
of the wire pattern.

As a result, in a flexible wire board which includes an
insulating protective film to cover a wire pattern and 1s used 1n
a bent state, a short circuit in the wire pattern 1s surely pre-
vented while conveniently suppressing a break 1n wire of the
wire pattern when bent, thereby providing a highly reliable
flexible wire board connecting method.

Additional objects, features, and strengths of the present
invention will be made clear by the description below. Fur-

ther, the advantages of the present invention will be evident
from the following explanation 1n reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a cross-sectional view of one embodiment of a
liquid crystal module according to the present invention, 1n
which a tlexible wire board 1s bent.

FIG. 2 1s a cross-sectional view of the liquid crystal mod-
ule, 1n which the flexible wire board 1s provided horizontally.

FIG. 3 1s a cross-sectional view showing the flexible wire
board of the liquid crystal module, 1n which a solder resist 1s
extended onto a lower glass substrate.

FIG. 4 15 a characteristic view showing a relation between
repulsion and a radius (R) of curvature with respect to a base
material thickness of the flexible wire board.
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FIG. 5 15 a cross-sectional view of the flexible wire board,
in which even an amisotropic conductive adhesive protrudes

from the lower glass substrate.

FIG. 6 1s a cross-sectional view of the flexible wire board of
FIG. 5 1n a bent state.

FI1G. 7 1s a cross-sectional view of another embodiment of
the liquid crystal module according to the present invention,
in which a lower glass substrate 1s given a chamiered portion,
and a solder resist 1s extended onto the lower glass substrate.

FIG. 8 1s a cross-sectional view of a comparative example
of FIG. 7, 1n which the solder resist 1s not extended onto the
lower glass substrate.

FIG. 9 1s a plan view showing still another embodiment of
a liquid crystal module according to the present invention.

FIG. 10 1s a cross-sectional view of a TCP-mounting flex-
ible wire board of a conventional liquid crystal module.

FIG. 11 1s a cross-sectional view of a COF-mounting flex-
ible wire board of a conventional liquid crystal module.

FI1G. 12(a) 1s a plan view of a liquid crystal module accord-
ing to another embodiment of the present invention, and

FI1G. 12(b) 1s a cross sectional view thereof.

FIG. 13(a) 1s a plan view showing a liquid crystal module,
which 1s halfway through manufacture, according to another
embodiment of the present invention, and

FIG. 13 (b) 1s a cross-sectional view of FIG. 13 (a) taken
along the line A-A.

FI1G. 14 15 a cross-sectional view of a liquid crystal module
according to another embodiment of the present invention.

FIG. 15 1s an explanatory view showing manufacturing
steps for the liquid crystal module of FIG. 14.

DESCRIPTION OF THE EMBODIMENTS

[First Embodiment]

The following will explain one embodiment of the present
invention with reference to FIGS. 1 through 6.

Note that, 1n the present embodiment, a liquid crystal mod-
ule 1s explained as a display module, though the display
module of the present invention 1s not limited to this, and a
different display module may be adopted. Further, the liqud
crystal module of the present embodiment 1s used, for
example, for a compact electronic device, such as a mobile
phone, a beeper, a game device or the like.

As shown 1in FIG. 2, a liquid crystal module 10 according to
the present embodiment 1s provided with a liquid crystal
display panel 11 as a display panel which has an upper glass
substrate 1 and a lower glass substrate 2. The upper and lower
glass substrates 1 and 2 are sandwiched by not-shown polar-
izer plates. Between the upper and lower glass substrates 1
and 2 1s provided a not-shown liquid crystal layer together
with panel electrode terminals 3 which are external connec-
tion terminals.

Further, the lower glass substrate 2 1s made larger than the
upper glass substrate 1, and the lower glass substrate 2 juts out
from the upper glass substrate 1. The panel electrode termi-
nals 3 are extended onto the jutting out portion of the lower
glass substrate 2, remaining uncovered. Note that, the panel
clectrode terminals 3 apply a voltage for driving a liqud
crystal display panel 11 to a not-shown liquid crystal driving
clectrode, and are connected to the liqmd crystal driving
clectrode provided within the liquid crystal display panel 11
via a not-shown wire 1n between.

Further, the liquid crystal module 10 has a semiconductor
apparatus which functions as a liquid crystal driver for driving
the liquid crystal display panel 11. The semiconductor appa-
ratus 1s made up of a flexible wire board 20 and a not-shown
semiconductor device. The flexible wire board 20 1s such that
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a Cu foil pattern 22, which 1s a wire pattern, 1s formed on a
surface of a base material 21. The semiconductor device 1s
mounted on an outer surface of the flexible wire board 20,
thereby functioning as a liquid crystal driver IC (IC: Inte-
grated Circuit). The semiconductor apparatus thus has the
semiconductor device subject to COF (Chip On Film) mount-
ing. A flexible wire board subject to COF mounting as the
flexible wire board 20 1s commonly called “COF”, which 1s
thinner than a flexible wire board subject to TCP mounting.

Note that, 1n the present embodiment, the Cu fo1l pattern 22
1s adopted as a wire pattern. The wire pattern, however, may
alternatively be a pattern made of another conductive mate-
rial, such as aluminum (Al) or the like.

The base material 21 of the tlexible wire board 20 1s made
up of a thin film of polyimide-base resin or the like, which has
a thickness of not more than 40 um, and more preferably a
thickness 1n a range between 25 um and 40 um, thus having
suificient flexibility.

Further, a solder resist 23 which 1s an insulating protective
layer 1s stacked onto the Cu foil pattern 22 formed on the
surface of the flexible wire board 20, by thermocompression
bonding. The solder resist 23 1s made of a material such as
polyimide or the like. The solder resist 23 insulates the Cu foil
pattern 22 from the outside while protecting the Cu foil pat-
tern 22 from corrosion, such as the formation of rust or the
like, as a protective film. In addition, the solder resist 23
further enhances resistance to bending of the tlexible wire
board 20. The solder resist 23 preferably has a thickness ol not
more than 40 um, and more preferably a thickness 1n a range
between 25 um and 40 um. Most preferably, the solder resist
23 has the same thickness as that of the base material 21.
The Cu foi1l pattern 22 of the flexible wire board 20 1s
connected with a not-shown semiconductor device via a pro-
jection electrode, which connection surface 1s sealed with
resin.

Meanwhile, one end of the tlexible wire board 20 that has
the Cu foil pattern 22 on its surface 1s extended toward the
liquid crystal display panel 11. A plurality of pattern termi-
nals 22a which make up a terminal portion on an end portion
ol the Cu fo1l pattern 22 are connected to an end portion of the
panel electrode terminals 3 formed on the lower glass sub-
strate 2 of the liquid crystal display panel 11, by an anisotro-
pic conductive adhesive (ACF: Anisotropic Conductive Film)
12. With this arrangement, the semiconductor device of the
semiconductor apparatus according to the present embodi-
ment functions as a liquid crystal driver 1C (IC: Integrated
Circuit), thus functioning as a liquid crystal driver for driving
the liquid crystal display panel 11.

Note that, the other end portion of the flexible wire board
20 opposite to the liquid crystal display panel 11 1s connected
to a not-shown printed wire board, and power or the like 1s
obtained from a power source circuit or the like via the printed
wire board.

The anisotropic conductive adhesive 12 1s such that con-
ductive particles are dispersed within an 1nsulating adhesive.
The anisotropic conductive adhesive 12 mechanically bonds
the panel electrode terminals 3 and the pattern terminals 22a,
while, with the conductive particles, electrically connecting
the panel electrode terminals 3 with the pattern terminals 22a.

Preferably used as the adhesive 1s a thermo-setting adhe-
stve of, for example, epoxy-base resin, acrylic resin or the like
because the thermo-setting adhesive 1s capable of thermo-
compression bonding.

Available as the conductive particles are metal particles of
N1 or the like, Au-plated metal particles 1n which the metal
particles of N1 or the like are plated with Au, carbon particles,
plated thermoplastic resin particles in which thermoplastic
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resin particles (plastic particles) are given Au plating, Au/Ni
plating (an Nilayer 1s first formed as a base coat, which 1s then
plated with Au) or other plating, transparent conductive par-
ticles such as ITO (Indium Tin Oxide) and the like, conduc-

tive particles complex plastic in which the metal particles of >

N1 or the like are blended with polyurethane, and others.
Among them, most preferable as the conductive particles are
the plated thermoplastic resin particles. A particle size of the
conductive particle 1s preferably 1n a range between 3 um and
12 um. Further, preferable as the plated thermoplastic resin
particles are plated thermoplastic resin particles having a
particle size of 3 um to 5 um.

Further, available as the anisotropic conductive adhesive
12 are film-type and paste-type anisotropic conductive adhe-
stves, of which preferable 1s a film-type anisotropic conduc-
tive adhesive, rather than a paste-type anisotropic conductive
adhesive, because of 1ts easy handling and accurate thickness
adjustability.

Here, 1n the case of the liquid crystal module 10 according,
to the present embodiment, the solder resist 23 1s extended
inside the liquid crystal display panel 11. More specifically,
the solder resist 23 of the flexible wire board 20 15 extended
beyond an edge (edge of a terminal portion) 2a of the lower
glass substrate 2 of the liquid crystal display panel 11.

Accordingly, as shown 1n FIG. 1, even when the flexible
wire board 20 1s bent with the edge 2a of the lower glass
substrate 2 of the liquid crystal display panel 11 inside, the Cu
fo1l pattern 22 does not contact a terminal corner 2b of the
edge 2a of the lower glass substrate 2.

Therefore, 1t 1s possible to prevent a break 1n wire of the Cu
fo1l pattern 22 which may be caused by contact of the Cu foil
pattern 22 with the terminal corner 2b.

Here, as shown in FIG. 3, a degree of extension of the
solder resist 23 onto the lower glass substrate 2 is closely
related to a thickness of the base material 21 and a thickness
of the solder resist 23. Namely, as the thickness of the base
material 21 increases, as shown 1n FIG. 4, repulsion 1n the
flexible wire board 20 grows stronger.

Therefore, as shown in FIG. 3, when the flexible wire board
20 1s bonded onto the lower glass substrate 2 with the aniso-
tropic conductive adhesive 12, 1t 1s necessary that the aniso-
tropic conductive adhesive 12 1s first applied to the lower
glass substrate 2 so as to perform tentative compression bond-
ing for deciding positions. Here, as the thickness of the base
material 21 increases, repulsion in the base material 21 grows
stronger, which prevents tentative compression bonding from
being performed. More specifically, in the case of a conven-
tional TCP-mounting flexible wire board having a base mate-
rial thickness of about 75 um and therefore lacking flexibility,
extending a solder resist onto the liquid crystal display panel
11 results 1n peeling and/or deviation of the flexible wire
board 20 at the time of tentative compression bonding due to
poor compression bonding performance.

On the other hand, as 1s clear from FIG. 3, as the thickness
of the solder resist 23 increases, an interval between an edge
23a of the solder resist 23 and an effective connection portion
(range) L becomes larger, thereby narrowing a connection
range of the pattern terminals 22a. In the present embodi-
ment, as discussed, the base material 21 has a thickness of not
more than 40 um, and the thickness of the solder resist 23 too
1s not more than 40 um, thereby satisiying connection reli-
ability 1n this respect. In other words, extending the solder
resist 23 onto the liquid crystal display panel 11 cannot be
attained in the case of the conventional TCP-mounting flex-
ible wire board. This, however, 1s realized by the flexible wire
board 20 having a thin COF-mounting base material 21.
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As described, 1n the liquid crystal module 10 according to
the present embodiment, a connection state of the solder resist
23 of the flexible wire board 20 i1s connected to the liquid
crystal display panel 11 1n such a manner that the solder resist
23 of the flexible wire board 20 1s extended inside the liquid
crystal display panel 11. Therefore, when the flexible wire
board 20 1s used 1n a bent state, the solder resist 23 1s on an
inner side of the bent flexible wire board 20. Accordingly, the
Cu foil pattern 22 does not directly contact the terminal corner
2b of the liquad crystal display panel 11, thereby preventing a
break in wire of the Cu foil pattern 22.

As aresult, a short circuit 1n the Cu fo1l pattern 22 1s surely
prevented 1n the flexible wire board 20 which 1s provided with
the solder resist 23 to cover the Cu foi1l pattern 22 and 1s used
in a bent state. Namely, 1t 1s possible to prevent a short circuit
which may possibly occur 1in an uncovered portion of the Cu
fo1l pattern 22 when the solder resist 23 1s not extended onto
the liquid crystal display panel 11. Moreover, a break 1n wire
of the Cu {foi1l pattern 22 when bent 1s conveniently sup-
pressed, thereby providing the liquid crystal display module
10 having superior reliability.

Further, 1n the case of the liquid crystal display module 10
according to the present embodiment, the base material 21 of
the tlexible wire board 20 has a thickness of not more than 40
um. The base material 21 1s thus thinner than a 75 pm base
material of a conventional TCP-mounting tlexible wire board.
Further, the solder resist 23 too has a thickness of not more
than 40 um, and 1s bonded by thermocompression bonding to
the base matenal 21 including the Cu foil pattern 22. There-
fore, an adhesive 1s not used, and the flexible wire board 20 1n
its entirety 1s thin. Further, the solder resist 23 1s generally
richer in flexibility than the base material 21, and the thick-
ness thereot 1s not more than 40 um. The solder resist 23 thus
has sufficient flexibility for bending, thereby easily bending
the flexible wire board 20.

Note that, the present invention 1s not limited to the fore-
going embodiment, but may be applied in many variations
within the scope of the present invention. For example, 1n the
foregoing embodiment, the anisotropic conductive adhesive
12 1s provided between the panel electrode terminals 3 and the
pattern terminals 22a, and 1s extended 1nside the lower glass
substrate 2.

The provision of the anisotropic conductive adhesive 12,
however, 1s not limited to this. A variation as shown 1n FIG. 5,
for example, can be adopted, 1n which the anisotropic con-
ductive adhesive 12 1s replaced with an anisotropic conduc-
tive adhesive 13 which protrudes from the edge 2a of the
lower glass substrate 2.

More specifically, in the case of a liquid crystal module
10A according to another embodiment of the present inven-
tion, as shown 1n FIG. 5, the solder resist 23 1s extended onto
the lower glass substrate 2, and the anisotropic conductive
adhesive 13 protrudes from the edge (end) 2a to the outside.
Note that, here, the anisotropic conductive adhesive 13 1s
stacked on the solder resist 23. The anisotropic conductive
adhesive 13 has the same composition as that of the anisotro-
pic conductive adhesive 12 except for a point that it protrudes
from the edge 2a of the lower glass substrate 2.

With this arrangement, as shown in FIG. 6, the Cu foil
pattern 22 does not contact the corner 2b of the edge 2a of the
lower glass substrate 2 even when the flexible wire board 20A
1s bent with the edge 2a of the lower glass substrate 2 of the
liquid crystal display panel 11 inside. Note that, in FIG. 6,
since the anisotropic conductive adhesive 13 1s relatively
solid, 1t fails to have as much tlexibility as that of the flexible
wire board 20 of FIG. 1 in which the solder resist 23 alone 1s
provided 1n the bent portion.
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Further, in FIG. 6, the solder resist 23 of the flexible wire
board 20A 1s extended inside the liquid crystal display panel
11, beyond the edge (edge 3a of the upper glass substrate 3) of
the liquid crystal panel 11 on a ‘common’ side as 1t 1s done so
on a ‘data’ side. Note that, shown here 1s the common-side
flexible wire board 20A attached to the upper glass substrate
1, which flexible wire board 20A being bent toward the side of
the base material 21. That 1s, the arrangement of the present
embodiment 1s applicable to a case where the flexible wire
board 20A 1s not bent with the liquid crystal display panel 11
inside. In that case, the Cu foi1l pattern 22 does not have an
uncovered portion, thereby making i1t possible to prevent a
leak or the like caused by the adhesion of dirt. Moreover, the
anisotropic conductive adhesive 13 which protrudes from the
liquad crystal display panel 11 causes the flexible wire boar
20 to adhere to the liquid crystal display panel 11 at an edge
of the liquid crystal display panel 11, thereby surely prevent-
ing the flexible wire board 20 from peeling off the liquid
crystal display panel 11 when the tlexible wire board 20 1s
bent to the outside.

As described, 1n the case of the liquid crystal module 10A
according to the present embodiment, the solder resist 23 1s
extended to reach the pattern terminals 22a of the Cu {foil
pattern 22 of the tlexible wire board 20. Therefore, the aniso-
tropic conductive adhesive 13 1s provided as an upper layer of
the solder resist 23. Moreover, 1n the present embodiment, the
anisotropic conductive adhesive 13 may be set so that 1t
protrudes from the liquid crystal display panel 11.

Accordingly, in the case of using the flexible wire board 20
by bending 1t, on an mner side of the bent flexible wire board
20 exist the solder resist 23 as well as the anisotropic conduc-
tive adhesive 13 on the solder resist 23. Thus, when using the
flexible wire board 20 by bending it, the amisotropic conduc-
tive adhesive 13 1s bent so that 1t contacts the corner 2b of the
liquid crystal display panel 11. This prevents the Cu {foil
pattern 22 from directly contacting the corner 2b of the liquid
crystal display panel 11. Moreover, 1t 1s a double layer of the
anisotropic conductive adhesive 13 and the solder resist 23
that contacts the corner 2b of the liquid crystal display panel
11, thereby preventing a break 1n wire of the Cu foil pattern 22
more surely than the liqud crystal module 10.

Further, setting the anisotropic conductive adhesive 13 so
that 1t protrudes from the liquid crystal display panel 11
causes the flexible wire board 20 to adhere to the liquid crystal
display panel 11 at an edge of the liquid crystal display panel
11, thereby making 1t more difficult that the flexible wire
board 20 peels off the liquid crystal display panel 11.

Further, 1n the case where the flexible wire board 20 alone
1s bent, different coellicients of bending elasticity in portions
with and without the solder resist 23, respectively, are likely
to cause bending stress to be focused on the border of the two
portions, 1.€., on a tip portion of the solder resist 23. On the
other hand, in the case of the liquid crystal module 10 accord-
ing to the present embodiment, the periphery of the tip of the
solder resist 23, where bending stress tends to be focused
when the flexible wire board 20 1s bent, 1s bonded onto a
surface of the liquid crystal display panel 11 by the anisotro-
pic conductive adhesive 13, thereby preventing bending
stress from being focused on the tip portion of the solder resist
23, while preventing a break 1n wire of the Cu fo1l pattern 22
due to bending stress 1n the tip portion of the solder resist 23,
when the flexible wire board 20 1s bent.

Further, 1n the flexible wire board 20 according to the
present embodiment, the solder resist 23 of the tlexible wire
board 20 1s extended toward the pattern terminals 22a of the
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Cu foil pattern 22 so that it comes inside the liquid crystal
display panel 11 when connected to the liquid crystal display
panel 11.

Therefore, 1n the case of using the tlexible wire board 20 by
bending 1t, the solder resist 23 1s provided on the 1inner side of
the bent flexible wire board 20. This prevents the Cu foil
pattern 22 from directly contacting the corner 2b of the liquid
crystal display panel 11, thereby preventing a break 1n wire of
the Cu fo1l pattern 22.

As aresult, 1t1s possible to provide a highly reliable flexible
wire board 20, which includes the solder resist 23 to cover the
Cu foil pattern 22 and 1s used 1n a bent state, by surely
preventing a short circuit in the Cu foil pattern 22 and conve-
niently suppressing a break in wire of the Cu foil pattern 22
when bent.

Further, according to a method of connecting the flexible
wire board 20 of the present embodiment, when connecting
the pattern terminals 22a of the flexible wire board 20 to the
panel electrode terminals 3 of the liquid crystal display panel
11 by using the anisotropic conductive adhesive 12, the tlex-
ible wire board 20 on which the base material 21, the Cu fo1il
pattern 22 and the solder resist 23 to protect the Cu foil pattern
22 are stacked 1n this order, then the solder resist 23 of the
flexible wire board 20 1s extended inside the liquid crystal
display panel 11 while having the flexible wire board 20
connected to the liquid crystal display panel 11.

Therefore, 1n the case of using the tlexible wire board 20 by
bending it, the solder resist 23 1s provided on the inner side of
the bent flexible wire board 20. This prevents the Cu foil
pattern 22 from directly contacting the corner 2b of the liquid
crystal display panel 11, thereby preventing a break 1n wire of
the Cu fo1l pattern 22.

As aresult, 1t 1s possible to provide a highly reliable flexible
wire board 20, which includes the solder resist 23 to cover the
Cu {fo1l pattern 22 and 1s used 1n a bent state, by surely
preventing a short circuit in the Cu foil pattern 22 and conve-
niently suppressing a break in wire of the Cu foil pattern 22
when bent.

Further, according to a method of connecting the flexible
wire board 20 of the present embodiment, the solder resist 23

1s extended to reach the pattern 22a of the Cu foil pattern 22
of the flexible wire board 20. Therelore, the anisotropic con-
ductive adhesive 13 1s provided as an upper layer of the solder
resist 23. In addition, 1n the present embodiment, the aniso-
tropic conductive adhesive 13 1s extended to protrude from
the liquid crystal display panel 11.

Accordingly, in the case of using the tlexible wire board 20
by bending 1t, on an 1nner side of the bent flexible wire board
20 exist the solder resist 23 as well as the anisotropic conduc-
tive adhesive 13 on the solder resist 23. Thus, when using the
flexible wire board 20 by bending it, the anisotropic conduc-
tive adhesive 13 1s bent so that 1t contacts the corner 2b of the
liquid crystal display panel 11. This prevents the Cu {foil
pattern 22 from directly contacting the corner 2b of the liquid
crystal display panel 11. Moreover, 1t 1s a double layer of the
anisotropic conductive adhesive 13 and the solder resist 23
that contacts the corner 2b of the liquid crystal display panel
11, thereby preventing a break 1n wire of the Cu foil pattern 22
more surely. Further, setting the anisotropic conductive adhe-
stve 13 so that 1t protrudes from the liquid crystal display
panel 11 causes the flexible wire board 20 to adhere to the
liquid crystal display panel 11 at an edge of the liquid crystal
display panel 11, thereby making it more difficult that the
flexible wire board 20 peels off the liquid crystal display
panel 11.
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[Second Embodiment]

The following will describe another embodiment of the
present invention with reference to FIGS. 7 and 8. For ease of
explanation, members having the same functions as those
shown 1n the drawings pertaining to the First Embodiment
above will be given the same reference numerals, and expla-
nation thereof will be omitted here. Further, various features
described in the First Embodiment will be considered appli-
cable 1n combination 1n the present embodiment.

A liquid crystal module 30 according to the present
embodiment, as shown 1n FIG. 7, has the same arrangement as
that of a liquid crystal module 10 of FIG. 2 according to the
First Embodiment, provided that a liguid crystal display panel
11 1s replaced with a liquid crystal display panel 11 A having
a lower glass substrate 32. The lower glass substrate 32 has a
chamifered portion 32b 1n lieu of the corner 2b of the liquid
crystal module 10.

Further, 1n the present embodiment, too, a solder resist 23
of a flexible wire board 20 1s extended inside an upper surface
of the lower glass substrate 32 (1.e., to the 1nside beyond the
chamiered portion 32b). Note that, an anisotropic conductive
adhesive 12A has the same composition as that of an aniso-
tropic conductive adhesive 12, except for a point that the
anisotropic conductive adhesive 12A 1s applied to panel elec-
trode terminals 3 so that a tip thereof reaches an upper edge of
the chamiered portion 32b unlike the anisotropic conductive
adhesive 12.

In the case of the liquid crystal module 30 thus arranged,
even when the flexible wire board 20 1s bent at a position of
the chamiered portion 32b of the lower glass substrate 32, the
Cu foil pattern 22 of a base material 21 contacts the cham-
tered portion 32b indirectly, that 1s, via the solder resist 23,
thereby preventing a break in wire of the Cu foil pattern 22.

Note that, shown 1n FIG. 8 1s a comparative example, 1n
which a tlexible wire board 120 has the chamiered portion
32b whose contact portion 1s iree from a solder resist 123. In
the case of using this tlexible wire board 120, the Cu foil
pattern 22 contacts the chamiered portion 32b when the flex-
ible wire board 120 1s bent, thereby easily causing a break 1n
wire of the Cu fo1l pattern 22. Further, in this case, a foreign
substance adheres to an uncovered portion of the Cu foil
pattern 22, which may cause a leak or break in wire.

As described, 1n the liquid crystal module 30 according to
the present embodiment, the chamfered portion 32b 1s formed
at a corner of the lower glass substrate 32 which corresponds
to a corner of the liquid crystal display panel 11, the corner
facing an iner side of the bent flexible wire board 20. This
widens a contact portion of the flexible wire board 20 which
contacts the liquid crystal display panel 11, thereby prevent-
ing bending force from locally acting on the Cu fo1l pattern 22
when the flexible wire board 20 1s bent. Moreover, according,
to the present embodiment, the solder resist 23 1s extended
inside the liquid crystal display panel 11 beyond the cham-
tered portion 32b, thereby causing the solder resist 23 to
contact the wide chamfered portion 32b.

As a result, 1n the flexible wire board 20, a short circuit in
the Cu fo1l pattern 22 1s surely prevented, while conveniently
and surely suppressing a break 1n wire of the Cu o1l pattern
22 when bent, thereby providing a highly reliable liquid crys-
tal display module 30.

Further, 1n the case of the liquid crystal module 30 accord-
ing to the present embodiment, the periphery of a tip of the
solder resist 23, on which bending stress tends to be focused
when the flexible wire board 20 1s bent, 1s bonded onto a
surface of the liquid crystal display panel 11 by the anisotro-
pic conductive adhesive 12A. This prevents bending stress
from being focused on a tip portion of the solder resist 23
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when the flexible wire board 20 1s bent, thereby preventing a
break in wire of the Cu foil pattern 22 which may be caused by
bending stress on the tip portion of the solder resist 23.

Note that, 1n the present embodiment, available 1s an
arrangement as described in the First Embodiment above, 1n
which the anisotropic conductive adhesive 13 protrudes from
the chamiered portion 32b of the lower glass substrate 32.
| Third Embodiment]

The following will explain another embodiment of the
present invention with reference to FIG. 9. For ease of expla-
nation, members having the same functions as those shown in
the drawings pertaining to the First and Second Embodiments
above will be given the same reference numerals, and expla-
nation thereof will be omitted here. Further, various features
described 1n the First and Second Embodiments will be con-
sidered applicable 1n combination 1n the present embodiment.

A liqud crystal module 40 according to the present
embodiment, as shown i FIG. 9, has an arrangement 1n
which, 1in the liguid crystal modules 10 and 30 respectively
described 1n the First and Second Embodiments, a solder
resist 23 1s extended onto a lower glass substrate 2 only
through left and right sides 20a and 20b 1n a direction of a
width of each tlexible wire board 20.

The reason lies 1n the fact that a break in wire of the Cu foil
pattern 22, which 1s caused by an edge 2a of the lower glass
substrate 2 1n contact with the Cu foil pattern 22 when the
flexible wire board 20 1s bent, mostly occurs on the left and
right sides 20a and 20b of the flexible wire board 20 from an
empirical point of view. Hence, the occurrence of a break can
be suppressed 11 a solder resist 43 1s extended only through
these sides.

Accordingly, 1n the present embodiment, as shown in FIG.
9, 1t 15 arranged so that the solder resist 43 1s extended only
through left and right sides of the Cu foi1l pattern 22 of the
flexible wire board 20. Here, the “left and right sides of the Cu
fo1l pattern 22" refers to one pattern terminal 22a or more
respectively from the left and right. More specifically, 1t 1s
preferable that the solder resist 43 1s extended to cover four
pattern terminals 22a or so, for example, for each of the left
and right sides.

Note that, though not shown 1n FIG. 9, the anisotropic
conductive adhesive 13 can protrude from the lower glass
substrate 2, 1.e., from the liquid crystal display panel 11, 1n
addition to the arrangement allowing the extension of the
solder resist 43.

As described, in the liquid crystal module 40 according to
the present embodiment, the solder resist 43 of the flexible
wire board 20 1s extended inside the liquid crystal display
panel 11 only through the both sides 20a and 20b 1n the
direction of the width of the flexible wire board 20.

Consequently, a break 1mn wire of the Cu foil pattern 22,
which may occur when the Cu foi1l pattern 22 1s bent, can
cificiently be suppressed.

[Fourth Embodiment]}

Meanwhile, 1n a tlexible wire board 203 having a conven-
tional arrangement as shown 1n FIG. 11, a portion of a Cu foil
pattern 22, which 1s covered with a solder resist 205 and a
portion (plated portion) of the Cu fo1l pattern 22 left uncov-
ered have considerably different coetlicients of bending elas-
ticity. Accordingly, the portion of the Cu fo1l pattern 22 cov-
ered with the solder resist 205 1s difficult to bend, and on the
other hand, the portion of the Cu foil pattern 22 left uncovered
1s easy to bend. As a result, bending stress tends to be focused
on the border of the two portions, 1.e., a tip portion (an end
facing a display panel) of the solder resist 205. Therefore, the
conventional arrangement of FIG. 11 1s likely to experience a
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break 1in wire of the Cu fo1l pattern 22 at the tip portion of the
solder resist 205, caused by bending stress focused thereon.

Particularly, when, 1n order to downsize a frame of a dis-
play module (display device), a tflexible wire board 203 1s bent
to a small radius of curvature 1n the vicinity of a corner 201a
of a liquid crystal display panel 201, the Cu fo1l pattern 22 1s
likely to contact the corner 201a of the liquid crystal display
panel 201. In addition, as 1s clear from FIG. 4, the smaller the
radius of curvature, the greater the bending stress becomes. In
accordance with this, greater bending stress 1s added to the tip
portion (the end facing the display panel) of the solder resist
205. In that case, therefore, a break in wire of the Cu foil
pattern 22 1s particularly easy to occur in the vicinity of the
corner 201a of the liquid crystal display panel 201. Accord-
ingly, 1n order to prevent a break in wire of the Cu foil pattern
22 when the conventional flexible wire board 203 having the
arrangement of FIG. 11 1s bent, a radius of curvature should
be set large so that the portion of the Cu foil pattern 22
covered with the solder resist 205 1s bent. Consequently, with
the conventional arrangement of FIG. 11, 1t 1s difficult to
downsize a frame of a display module while preventing a
break 1n wire of the Cu foil pattern 22.

Further, even 1n a comparative example shown 1n FIG. 8, as
discussed, the Cu foil pattern 22 remains uncovered in the
vicinity of a corner of a liquid crystal display panel 11A.
Therefore, when the Cu foil pattern 22 1s bent 1n the vicinity
of the corner of the liquid crystal display panel 11A, the Cu
to1l pattern 22 contacts the corner of the liquid crystal display
panel 11 A, which results in easy occurrence of a break in wire
of the Cu foil pattern 22. In addition, 1n that case, bending
stress 15 focused on the tip portion of the solder resist 205,
which also causes easy occurrence of a break 1n wire of the Cu
o1l pattern 22.

Further, in the case where a lower glass substrate 32 1s
chipped at the corner of the liquid crystal display panel 11A,
a break 1 wire of the Cu foil pattern 22 more noticeably
occurs, which causes an increase in manufacturing costs.

The following will describe still another embodiment of

the present invention, which 1s capable of solving all these
problems, with reference to FIGS. 12(a), 12(b), 13(a) and

13(b). FIGS. 12(a) and 12(b) are plan and cross-sectional
views ol a completed liquid crystal module. FIGS. 13(a) and
13(b) are plan and cross-sectional views of a liqud crystal
module halfway through the manufacture, 1n which a flexible
base material 1s not yet bent.

Note that, for ease of explanation, members having the
same functions as those shown in the drawings pertaining to
the First through Third Embodiments above will be given the
same reference numerals, and explanation thereof will be
omitted here. Further, various features described 1n the First
through Third Embodiments will be considered applicable in
combination 1n the present embodiment.

A liquid crystal module 50 which 1s still another embodi-
ment of a display device according to the present invention, as
shown 1n FIGS. 12(a), 12(b), 13(a) and 13(b), has a liquad
crystal display panel 11A as with a liquid crystal module 30 of
FIG. 7. The liquid crystal display panel 11A 1s provided with
an upper glass substrate 1 and a lower glass substrate 32
which 1s longer than the upper glass substrate 1 and given a
chamiered portion 32b at a corner. On the glass substrate 32,
an extension of panel electrode terminals 3 1s left uncovered.

Further, the liquid crystal module 50 has a semiconductor
apparatus which functions as a liquid crystal driver for driving
the liquid crystal display panel 11A. The semiconductor
apparatus 1s made up of a tlexible wire board 20 and an IC
chip (a semiconductor device) 9. The tlexible wire board 20
includes a base material 21 and a Cu fo1l pattern 22 which 1s
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formed as a wire pattern on a surface of the base material 21.
The IC chip 9 1s mounted on the tlexible wire board 20 on one
side closer to a plastic chassis 70, thereby functioning as a
liquid crystal driver IC (IC: Integrated Circuit). Further, the
semiconductor apparatus 1s connected to a printed wire board
(PWB) 8 for inputting a signal to the semiconductor appara-

tus. Note that, the tlexible wire board 20 shown 1n FIGS. 12(a)
and 12(b) has the same arrangement as that of the flexible
wire board 20 of FIG. 1, except for a point that the solder resist
23 1s removed from portions of the flexible wire board 20
whichrespectively correspond to the IC chip 9 and the printed
wire board 8, and the Cu foil pattern 22 is therefore exposed
at these portions.

The border of two portions of the flexible wire board 20,
one of which having the solder resist 23 and the other expos-
ing the Cu foil pattern 22, 1s located apart from the panel
clectrode terminals 3 and a corner 32a which are stacked on
the chamifered portion 32b of the liquid crystal display panel
11A. In other words, an end (“tip”, hereinatter) 23a of the
solder resist 23, which 1s closer to the pattern terminals 22a, 1s
extended to cover the chamiered portion 32b of the liquid
crystal display panel 11 A when the flexible wire board 20 1s
connected to the liquid crystal display panel 11A.

An anisotropic conductive adhesive 52 1s applied not only
to the panel electrode terminals 3 but also to the chamftered
portion 32b. This causes the flexible wire board 20 to adhere
to the whole surfaces of the panel electrode terminals 3 and
the chamiered portion 32b (including the corner 32a) of the
lower glass substrate 32. In addition, in the flexible wire board
20, a peripheral portion of the tip 23a of the solder resist 23,
1.€., the periphery of the border of the portion having the
solder resist 23 and the portion exposing the Cu foil pattern 22
1s bonded onto the chamiered portion 32b. Furthermore, the
anisotropic conductive adhesive 52 1s provided so that it pro-
trudes from the chamiered portion 32b of the lower glass
substrate 32. Note that, the amisotropic conductive adhesive
52 has the same composition as that of an anisotropic con-
ductive adhesive 12, except for 1ts position. Note that, used
here 1s a film-type anisotropic conductive adhesive 52, which
1s alfixed onto a surface of the lower glass substrate 32.

A generally taken method of bonding the pattern terminals
22a of the flexible wire board 20 and the panel electrode
terminals 3 of the liquid crystal display panel 11 A by using
the anisotropic conductive adhesive 52 1s as follows: first, a
not-yet-cured anisotropic conductive adhesive 52 ({ilm-type)
1s provided on the panel electrode terminals 3 and the cham-
tered portion 32b of the lower glass substrate 32. Next, the
flexible wire board 20 1s heated while being pressed onto the
lower glass substrate 32 by using a flat part of a not-shown
bonding tool from the side of a surface of the liquid crystal
display panel 11A (the side of the upper glass substrate 1),
thereby curing the anisotropic conductive adhesive 52.

With this positioning, a not-bonded portion of the flexible
wire board 20 1s bent to a rear side of the liquid crystal display
panel 11A (1.e., the rear side of a side having the panel
clectrode terminals 3) via the plastic chassis 70 in between.
Furthermore, an end of the Cu fo1l pattern 22, the other end of
which 1s closer to the pattern terminals 22a, 1s connected to
the printed wire board 8.

As described, 1n the liquid crystal module 50 of the present
embodiment, the solder resist 23 1s extended into the cham-
tered portion 32b of the liquid crystal display panel 11 A when
the tlexible wire board 20 1s connected to the liquid crystal
display panel 11A. This causes the Cu foil pattern 22 of the
flexible wire board 20 to be solely covered, thereby prevent-
ing a break i wire of the Cu foi1l pattern 22, which may be
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caused by the corner 32a of the liquid crystal display panel
11A 1n contact with the Cu fo1l pattern 22.

Further, in the liqmud crystal module 50 of the present
embodiment, the border (1.e., the tip portion 23a of the solder
resist 23) of two portions of the flexible wire board 20, one of
which having the solder resist 23 and the other exposing the
Cu foil pattern 22, which border recerves an intensive bending
stress, 15 {ixed onto the chamiered portion 32b of the liquad
crystal display panel 11 A by using the anisotropic conductive
adhesive 52. Accordingly, that bending stress 1s focused on
the border of the two portions of the flexible wire board 20,
one of which having the solder resist 23 and the other expos-
ing the Cu foil pattern 22, 1s prevented when the tlexible wire
board 20 1s bent, thereby almost evenly adding bending stress
to a bent portion of the flexible wire board 20. As a result, 1t 1s
possible to prevent a break 1n wire of the Cu foil pattern 22,
which may be caused by an intense bending stress focused on
the border of the portions of the flexible wire board 20 respec-
tively having the solder resist 23 and exposing the Cu foil
pattern 22 particularly when the flexible wire board 20 1s bent
to a small radius of curvature.

Further, in the liqud crystal module 50 of the present
embodiment, the anisotropic conductive adhesive 52 1s pro-
vided so as to protrude from the corner 32a of the lower glass
substrate 32. Therefore, even when the corner 32a of the
liquad crystal display panel 11A 1s chipped, the chipped por-
tion 1s covered with the anisotropic conductive adhesive 52,
thereby surely preventing a break in wire of the Cu foil pattern
22, which may be caused by the chipped portion 1n contact
with the flexible wire board 20.

Further, in the liqud crystal module 50 of the present
embodiment, the flexible wire board 20 1s bent so that it
covers the chamiered portion 32b of the liquid crystal display
panel 11A. This allows the flexible wire board 20 to be bent to
a small radius of curvature, thereby downsizing a frame of a
display module. Furthermore, by thus providing the anisotro-
pic conductive adhesive 52 so as to protrude from the corner
32a of the lower glass substrate 32, as shown in FIGS. 13(a)
and 13(b), a bank (a largely protruded portion) 52a of the
anisotropic conductive adhesive 52 appears in the vicinity of
the corner 32a of the lower glass substrate 32 due to a ditfer-
ence 1n heat pressure at the time of thermocompression bond-
ing. With this bank 52a are bonded the bent portion of the
flexible wire board 20 outside the lower glass substrate 32 and
a side 32c of the lower glass substrate 32, thereby preventing
the flexible wire board 20 from peeling off the liquid crystal
display panel 11A 1n a lateral direction.

Further, at the time of compression bonding of the pattern
terminals 22a of the flexible wire board 20 and the panel
clectrode terminals 3 of the liquid crystal display panel 11A,
it 1s common that the tlexible wire board 20 1s pressed against
an upper surface (1.e., a plane excluding the chamiered por-
tion 32b) of the lower glass substrate 32 1n a direction normal
to the plane by using the flat part of the bonding tool.

Given this, a level gap, 11 any, 1n the portion of the flexible
wire board 20 pressed against the upper surface of the lower
glass substrate 32 prevents an even application of pressure,
which often causes displacement of the pattern terminals 22a
of the flexible wire board 20 on the panel electrode terminals
3 of the liquid crystal display panel 11A. Once the displace-
ment of the pattern terminals 22a of the flexible wire board 20
on the panel electrode terminals 3 of the liquid crystal display
panel 11 A occurs 1n a horizontal direction (1.e., a direction of
the width of the flexible wire board 20), an effective area of
the anisotropic conductive adhesive 52 (1.e., the area of a
portion between the pattern terminals 22a and the panel elec-
trode terminals 3) that connects the pattern terminals 22a and

5

10

15

20

25

30

35

40

45

50

55

60

65

16

the panel electrode terminals 3 becomes small, thereby caus-
ing arise 1n electrical resistance, or poor connection 1n a worst
case, between the pattern terminals 22a and the panel elec-
trode terminals 3.

On the other hand, the liquid crystal module 50 of the
present embodiment has an arrangement 1n which the border
of the portions of the flexible wire board 20 respectively
having the solder resist 23 and exposing the Cu fo1l pattern 22
comes above the chamiered portion 32b of the lower glass
substrate 32, and the portion of the flexible wire board 20
pressed against the upper surface of the lower glass substrate
32 has an even thickness. Therefore, a displacement of the
pattern terminals 22a of the flexible wire board 20 on the
panel electrode terminals 3 of the liquid crystal display panel
11A hardly occurs, thereby more surely preventing the atore-
said problem of the rise in electrical resistance and/or poor
connection.

[F1fth Embodiment]

The following will describe yet another embodiment of the
present mvention with reference to FIGS. 14 and 15. Note
that, for ease of explanation, members having the same func-
tions as those shown 1n the drawings pertaiming to the First
through Fourth Embodiments above will be given the same
reference numerals, and explanation thereof will be omitted
here. Further, various features described 1n the First through
Fourth Embodiments will be considered applicable in com-
bination in the present embodiment.

A liquid crystal module 80, as with a liquid crystal module
50, has an arrangement 1n which a liquid crystal display panel
11A and a flexible wire board 20 are bonded by using an
anisotropic conductive adhesive 52 so that panel electrode
terminals 3 of a lower glass substrate 2 of the liquid crystal
display panel 11A are electrically connected with pattern
terminals 22a of the tlexible wire board 20, and a tip portion
23a of a solder resist 23 1s fixed onto a chamiered portion 32b.

The following will indicate effects attained by the liquid
crystal module 80 of the present embodiment in addition to
elfects attained by the liquid crystal module 50. First of all,
since the flexible wire board 20 1s completely fixed 1n the
vicinity of a corner 32a of the liquid crystal display panel
11A, a break in wire of a Cu foil pattern 22, which may be
caused by an 1ntensive bending stress added to the border of
portions of the flexible wire board 20 respectively having the
solder resist 23 and exposing the Cu foi1l pattern 22, can more
surely be prevented.

Second, 1 the liquid crystal module 80 of the present
embodiment, a side 32¢ of the lower glass substrate 32 and the
flexible wire board 20 are tightly fixed to each other without
a clearance therebetween, thereby enabling the flexible wire
board 20 to be bent to a small radius of curvature. Conse-
quently, a frame of a display module can be downsized.

The following will describe a method of manufacturing the
liquid crystal module 80 of the present embodiment.

As shown 1n FIG. 15, the anisotropic conductive adhesive
52 1s applied 1n advance to the lower glass substrate 32 of the
liquid crystal display panel 11 A so that 1t covers the side 32c¢
of the lower glass substrate 32. Then, using a bonding tool 91a
made of SUS (stainless steel) as a means to perform thermo-
compression bonding with respect to the tlexible wire board
20, the pattern terminals 22a of the flexible wire board 20 and
the panel electrode terminals 3 of the liquid crystal display
panel 11 A are bonded using the anisotropic conductive adhe-
stve 52. Thereatter, using a bonding tool 91b, the side 32c of
the lower glass substrate 32 and the flexible wire board 20 are
fixed to each other with the amisotropic conductive adhesive
52 1n the same manner. Here, the bonding tools 91a and 91b

have been heated to 300° C.
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More preferably, the side 32¢ of the lower glass substrate
32 and the flexible wire board 20 are bonded while the tlexible
wire board 20 1s pulled toward the rear side of the liquid
crystal display panel 11A.

By a mounting method like this, the flexible wire board 20
and the liquid crystal display panel 11A can be connected to
cach other without creating a clearance between the flexible
wire board 20 and the chamiered portion 32b. The reason the
connection can be so made will be explained below. First,
when the pattern terminals 22a and the panel electrode termi-
nals 3 are bonded using the anisotropic conductive adhesive
52, the anisotropic conductive adhesive 52 on the chamfered
portion 32b 1s partially cured in the vicinity of the panel
clectrode terminals 3 by waste heat spreading around the
bonding tool 91a. Second, when the side 32¢ of the lower
glass substrate 32 and the flexible wire board 20 are bonded
using the anisotropic conductive adhesive 52, the anisotropic
conductive adhesive 52 on the chamiered portion 32b 1s par-
tially cured in the vicinity of the side 32¢ by waste heat
spreading around the bonding tool 91b.

This prevents bending stress from being focused on tip 23a
of the solder resist 23 of the flexible wire board 20, while
mounting the tlexible wire board 20 onto the liqud crystal
display panel 11A by bending 1t to a minimum radius of
curvature.

As discussed in each embodiment above, a display module
according to the present invention has an arrangement 1n
which an msulating protective layer of a flexible wire board 1s
extended 1nside a display panel while having the tflexible wire
board connected to the display panel. Consequently, even
when the flexible wire board 1s used 1n a bent state, a wire
pattern does not directly contact a corner of the display panel,
thereby preventing a break in wire of the wire pattern.

As aresult, 1t1s possible to provide a highly reliable display
module having an arrangement 1n which, in a flexible wire
board including an msulating protective film to cover a wire
pattern and being used in a bent state, a short circuit in the
wire pattern is surely prevented, while conveniently suppress-
ing a break 1n wire of the wire pattern when the tlexible wire
board 1s bent.

Further, as discussed, a display module of the present
invention may have an arrangement in which, in the display
module having the foregoing arrangement, the flexible wire
board 1s bonded onto a surface of the display panel by using
an anisotropic conductive adhesive at a periphery of an edge
of the msulating protective layer closer to terminals.

With this arrangement, the periphery of a tip (the edge
closer to the terminals) of the msulating protective layer, on
which bending stress tends to be focused when the flexible
wire board 1s bent, 1s bonded onto the surface (or more pret-
erably, a plane or a curved surface having a large radius of
curvature) by using the anisotropic conductive adhesive. This
prevents an addition of bending stress to the tip of the 1nsu-
lating protective layer of the flexible wire board, thereby
almost evenly adding bending stress to a bent portion apart
from the tip. Consequently, 1t 1s possible to prevent an intense
bending stress from being focused on a specific position of the
wire pattern (1.e., the tip of the insulating protective layer),
thereby preventing a break in wire of the wire pattern.

Further, as discussed, a display module according to the
present invention may have an arrangement 1n which, in the
display module having the foregoing arrangement, the aniso-
tropic conductive adhesive 1s provided so as to protrude from
the display panel.

With this arrangement, the msulating protective layer 1s
extended to the terminals of the wire pattern of the tlexible
wire board. Theretore, the anisotropic conductive adhesive 1s
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provided as an upper layer of the insulating protective layer.
Moreover, the anisotropic conductive adhesive 1s provided so
as to protrude from the display panel. Therefore, when the
flexible wire board 1s used 1n a bent state, the insulating
protective layer 1s provided on an mnner side of the bent
flexible wire board, and the anisotropic conductive adhesive
1s provided over the insulating protective layer. Conse-
quently, when the tlexible wire board 1s thus used 1n the bent
state, 1t 1s the anisotropic conductive adhesive that contacts a
corner of the display panel. Therefore, the wire pattern 1s
prevented from directly contacting the corner of the display
panel, and a portion of the anisotropic conductive adhesive
thus contacting the corner of the display panel 1s a double
layer of the anisotropic conductive adhesive and the insulat-
ing protective layer, thereby more surely preventing a break in
wire of the wire pattern. Particularly, 1n the case where the
corner of the display panel 1s chipped, a break 1n wire of the
wire pattern 1s likely to be caused by the chipped portion in
contact with the flexible wire pattern. However, with the
foregoing arrangement, the chipped portion like this can be
covered with the anisotropic conductive adhesive, thereby
preventing the break in wire of the wire pattern caused by the
chipped portion 1n contact with the tlexible wire pattern.

Further, thus providing the amisotropic conductive adhe-
stve so as to protrude from the display panel enables the
display panel and the flexible wire board to be bonded to each
other at an edge of the display panel, thereby making 1t
difficult that the tlexible wire board peels oif the display
panel. More specifically, with the foregoing arrangement, a
portion of the anisotropic conductive adhesive protruding
from the display panel becomes a bank of the anisotropic
conductive adhesive 1n the vicinity of the corner of the display
panel. With this bank of the anisotropic conductive adhesive
are bonded a portion of the flexible wire board outside the
display panel and a side of the display panel, thereby prevent-
ing the flexible wire board from peeling off the display panel
in a lateral direction.

Note that, in the Specification of the present application, a
description “(Z) protrudes from a display panel” means the
continuous presence o Z on both the inside and outside of the
display panel that are divided by a side edge of the display
panel (the side which an insulating protective layer crosses
over) as being the border.

Further, as discussed, a display module of the present
invention may have an arrangement 1n which, 1n the display
module having the foregoing arrangement, the base material
ol the flexible wire board has a thickness of not more than 40
um, and the msulating protective layer has a thickness of not
more than 40 um, and the insulating protective layer 1s bonded
onto the base material having the wire pattern by thermocom-
pression bonding.

With this arrangement, the base material of the flexible
wire board has a thickness of not more than 40 um. Therefore,
a base material thickness 1s small compared to a conventional
flexible wire board subject to TCP mounting in which a base
maternal thickness 1s 75 um. Furthermore, the insulating pro-
tective layer, too, has a thickness of not more than 40 um and
1s bonded onto the base material having the wire pattern by
thermocompression bonding Namely, an adhesive 1s not
used, and the flexible wire board 1n 1ts entirety 1s thin. Further,
the msulating protective layer 1s generally richer 1n flexibility
than the base material, thereby easily bending the flexible
wire board.

Further, as discussed, a display module of the present
invention may have an arrangement 1n which, 1n the display
module having the foregoing arrangement, a chamiered por-
tion 1s formed at a corner of the display panel facing an inner
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side of the flexible wire board 1n a bent state, and the insulat-
ing protective layer 1s extended inside the display panel
beyond the chamiered portion.

With this arrangement, the chamiered portion 1s formed at
the comer of the display panel facing the inner side of the
flexible wire board in the bent state. This widens a contact
portion of the flexible wire board which contacts the display
panel, thereby preventing bending force from locally acting
on the wire pattern when the flexible wire board 1s bent.
Further, with this arrangement, the insulating protective layer
1s extended inside the display panel beyond the chamiered
portion, thereby causing either the insulating protective layer
or the anisotropic conductive adhesive to contact the wide
chamiered portion.

As a result, 1n the flexible wire board, a short circuit in the
wire pattern 1s surely prevented, while conveniently and
surely suppressing a break in wire of the wire pattern when
bent, thereby providing a highly reliable display module.

Further, as discussed, a display module of the present
invention may have an arrangement in which, in the display
module having the foregoing arrangement, a chamiered por-
tion 1s given at a corner of the display panel facing an inner
side of the flexible wire board 1n a bent state, and the insulat-
ing protective layer 1s extended so as to come inside the
chamiered portion of the display panel when the flexible wire
board 1s connected to the display panel.

With this arrangement, the wire pattern 1s not exposed at
least at a portion of the flexible wire board which faces the
corner ol the display panel, thereby surely preventing a break
in wire due to the corner of the display panel in contact with
the wire pattern.

With this arrangement, further, the chamifered portion 1s
provided at the corner of the display panel. This enables the
flexible wire board to be bent in a direction in which the
tflexible wire board curves along the form of the display panel
(1.e., a direction 1n which the flexible wire board outside the
display panel approaches a side of the display panel). This
enables the flexible wire board to be bent to a small radius of
curvature in the direction in which the flexible wire board
curves along the form of the display panel. As a result, a frame
of the display module can be downsized (1.e., a plane of the
display panel outside 1s downsized), thereby providing a dis-
play module having a small plane size (1.e., the size measured
in a direction parallel to the display panel).

Further, as discussed, a display module of the present
invention may have an arrangement 1n which, 1n the display
module having the foregoing arrangement, the flexible wire
board 1s bonded onto the chamifered portion of the display
panel by using the anisotropic conductive adhesive.

With this arrangement, the periphery of a tip of the 1nsu-
lating protective layer of the tlexible wire board 1s fixed onto
the chamiered portion of the display panel by using the aniso-
tropic conductive adhesive. This prevents bending stress from
being added to the tip of the insulating protective layer of the
flexible wire board, and bending stress 1s almost evenly added
to a bent portion of the flexible wire board apart from the tip,
thus preventing an intense bending stress from being focused
on a specific portion of the wire pattern (the tip portion of the
insulating protective layer), thereby preventing a break in
wire of the wire pattern.

Further, as discussed, a display module of the present
invention may have an arrangement 1n which, 1n the display
module having the foregoing arrangement, the flexible wire
board 1s bonded also to a side of the display panel by using the
anisotropic conductive adhesive.
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With this arrangement, since a portion of the tlexible wire
board near the tip of the insulating protective layer, which
tends to recerve an intensive bending stress, 1s fixed to the side
of the display panel, bending stress 1s more surely prevented
from being added 1n the vicinity of an end of the msulating
protective layer, thereby more surely preventing a break in
wire of the wire pattern due to an intensive bending stress at
the tip of the insulating protective layer of the flexible wire
board.

With this arrangement, further, since the flexible wire
board 1s bonded to the side of the display panel by using the
anisotropic conductive layer, a portion of the flexible wire
board which faces the side of the display panel 1s fixed to the
side of the display panel without a clearance therebetween.
This enables the flexible wire board to be bent to a minimum
radius of curvature, thereby downsizing a frame of the display
module.

Further, as discussed, a display module of the present
invention may have an arrangement 1 which, 1n the display
module having the foregoing arrangement, the insulating pro-
tective layer of the flexible wire board 1s extended 1nside the
display panel only through both sides 1n a direction of a width
of the flexible wire board.

More specifically, a break 1n wire of the wire pattern due to
bending the flexible wire board occurs 1n most cases on the
both sides 1n the direction of the width of the flexible wire
board.

Given this, in the foregoing arrangement, the nsulating
protective layer of the flexible wire board 1s extended nside
the display panel only through the both sides 1n the direction
of the width of the flexible wire board, thereby efficiently
suppressing a break in wire of the wire pattern when bent.

A flexible wire board according to the present invention,
which has a base material, a wire pattern and an 1nsulating
protective layer for protecting the wire pattern on the base
material, terminals of the wire pattern being connected to
external connection terminals of the display panel by using an
anisotropic conductive adhesive, has an arrangement 1in
which the isulating protective layer 1s extended toward the
terminals of the wire pattern so that 1t comes inside the display
panel while having the flexible wire board connected to the
display panel.

With this arrangement, the msulating protective layer of
the flexible wire board 1s extended toward the terminals of the
wire pattern so that 1t comes nside the display panel while
having the flexible wire board connected to the display panel.
Theretore, when the flexible wire board 1s used 1n a bent state,
the msulating protective layer 1s provided on an iner side of
the flexible wire board 1n the bent state. This prevents the wire
pattern from directly contacting a corner of the display panel,
thereby preventing a break in wire of the wire pattern.

As a result, in a flexible wire board which includes an
insulating protective film to cover a wire pattern and 1s used 1n
a bent state, a short circuit in the wire pattern 1s surely pre-
vented while conveniently suppressing a break in wire of the
wire pattern when bent, thereby providing a highly reliable
flexible wire board.

A flexible wire board connecting method according to the
present invention, in which a flexible wire board includes a
base material, and a wire pattern and an 1nsulating protective
layer for protecting the wire pattern on the base material, and
terminals of the wire pattern are connected to external con-
nection terminals outside a display panel by using an aniso-
tropic conductive adhesive, the method has an arrangement in
which the msulating protective layer 1s extended inside the
display panel while having the flexible wire board connected
to the display panel.
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With this method, when the terminals of the flexible wire
board having the wire pattern and the insulating protective
layer for protecting the wire pattern on the base material are
connected to the external connection terminals outside the
display panel by using the anisotropic conductive adhesive,
the msulating protective layer of the flexible wire board 1s
extended inside the display panel while having the flexible
wire board connected to the display panel.

Consequently, 1n the case where the tlexible wire board 1s
used 1n a bent state, the insulating protective layer 1s provided
on an 1nner side of the tlexible wire board in the bent state.
This prevents the wire pattern from directly contacting a
corner of the display panel, thereby preventing a break in wire
of the wire pattern.

As a result, 1n a flexible wire board which includes an
insulating protective film to cover a wire pattern and 1s used 1n
a bent state, a short circuit in the wire pattern 1s surely pre-
vented while conveniently suppressing a break in wire of the
wire pattern when bent, thereby providing a highly reliable
flexible wire board connecting method.

Further, a flexible wire board connecting method accord-
ing to the present invention may have an arrangement 1n
which, in the foregoing flexible wire board connecting
method, the anisotropic conductive adhesive 1s extended to
protrude from the display panel.

With this method, since the msulating protective layer 1s
extended to the terminals of the wire pattern of the flexible
wire board, the anisotropic conductive adhesive 1s provided
as an upper layer of the msulating protective layer. Further-
more, 1n the present mvention, the anisotropic conductive
adhesive 1s extended to protrude from the display panel.

Thus, when the flexible wire board 1s used 1n a bent state,
the insulating protective layer 1s provided on an inner side of
the flexible wire board 1n the bent state, and the anisotropic
conductive adhesive 1s provided as the upper layer of the
insulating protective adhesive. Therefore, when the flexible
wire board 1s used 1n the bent state, 1t 1s the anisotropic
conductive adhesive that contacts a corner of the display
panel. Accordingly, the wire pattern 1s prevented from
directly contacting the corner of the display panel, and a
portion of the anisotropic conductive adhesive thus contact-
ing the corner of the display panel 1s a double layer of the
anisotropic conductive adhesive and the insulating protective
layer, thereby more surely preventing a break in wire of the
wire pattern.

Further, extending the anisotropic conductive adhesive so
that 1t protrudes from the display panel causes the display
panel and the flexible wire board to be bonded at an edge of
the display panel, thereby making 1t more difficult that the
flexible wire board peels off the display panel.

Further, a flexible wire board connecting method accord-
ing to the present invention, in the foregoing flexible wire
board connecting method, may 1nclude the step (A) of bond-
ing a side of the display panel and the tlexible wire board via
the anisotropic conductive adhesive 1n between by thermo-
compression bonding.

With this method, a break in wire in the wire pattern due to
an intensive bending stress at a tip of the insulating protective
layer of the flexible wire board can be prevented, while
mounting the flexible wire board on the display panel by
bending the flexible wire board to a minmimum radius of cur-
vature.

Further, a flexible wire board connecting method accord-
ing to the present invention, in the foregoing flexible wire
board connecting method, may have an arrangement 1n which

the foregoing step (A) 1s taken following the step (B) of

bonding external connection terminals of the display panel
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and the terminals of the flexible wire board via the anisotropic
conductive adhesive in between by thermocompression
bonding.

With this method, since the method includes the two steps
(B) and (A), the flexible wire board can be bonded onto the
chamiered portion without a clearance therebetween by using
waste heat resulted from the application of heat in the both
steps.

The embodiments and concrete examples of implementa-
tion discussed 1n the foregoing detailed explanation serve
solely to illustrate the technical details of the present inven-
tion, which should not be narrowly interpreted within the
limits of such embodiments and concrete examples, but rather
may be applied 1in many variations within the spirit of the
present invention, provided such variations do not exceed the
scope of the patent claims set forth below.

What 1s claimed 1s:

1. A display module, comprising:

a display panel provided with external connection termi-
nals; and

a tlexible wire board having a wire pattern on a base mate-
rial, terminals of the wire pattern of the flexible wire
board and the external connection terminals of the dis-
play panel being bonded using an anisotropic conduc-
tive adhesive, the flexible wire board having an insulat-
ing protective layer for protecting the wire pattern,

wherein the anisotropic conductive adhesive 1s extended to
protrude from the display panel, and

wherein the insulating protective layer of the flexible wire
board 1s extended 1nside the display panel only through
both sides 1n a width direction of the flexible wire board
while having the flexible wire board connected to the
display panel.

2. The display module set forth in claim 1, wherein:

the flexible wire board 1s bonded onto a surface of the
display panel at a periphery of an edge of the insulating
protective layer closer to the terminals by using the
anisotropic conductive adhesive.

3. The display module set forth in claim 1, wherein:

the base material of the flexible wire board has a thickness
of not more than 40 um, and the insulating protective
layer has a thickness of not more than 40 um, and the
insulating protective layer 1s bonded onto the base mate-
rial including the wire pattern by thermocompression
bonding.

4. The display module set forth in claim 1, wherein:

a corner of the display panel, which faces an 1inner side of
a bent portion of the flexible wire board 1n a bent state, 1s
formed 1nto a chamiered portion, and the insulating
protective layer of the flexible wire board 1s extended
inside the display panel beyond the chamiered portion.

5. The display module set forth in claim 1, wherein:

a corner of the display panel, which faces an inner side of
a bent portion of the flexible wire board 1n a bent state, 1s
formed into a chamifered portion, and the insulating
protective layer of the flexible wire board 1s extended
inside the chamiered portion while having the flexible
wire board connected to the display panel.

6. The dlsplay module set forth 1n claim 5, wherein:

the flexible wire board 1s also bonded onto the chamitered
portion of the display panel by using the anisotropic
conductive adhesive.

7. The display module set forth in claim 5, wherein:

the flexible wire board 1s also bonded onto a side of the
display panel by using the anisotropic conductive adhe-
S1ve.
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8. The display module set forth 1n claim 5, wherein:
the flexible wire board 1s bonded onto the chamiered por-
tion and a side of the display panel by using the aniso-
tropic conductive adhesive.
9. A flexible wire board, comprising:
a base material;
a wire pattern; and
an insulating protective layer for protecting the wire pat-
tern on the base material, terminals of the wire pattern
being connected to external connection terminals of a
display panel by using an anisotropic conductive adhe-
s1ve,
wherein the anisotropic conductive adhesive 1s extended to
protrude from the display panel, and
wherein the insulating protective layer 1s extended toward
the terminals of the wire pattern so that it extends inside
the display panel only through both sides 1n a width
direction of the flexible wire board while having the
flexible wire board connected to the display panel.
10. A method for connecting a flexible wire board, com-
prising;:
providing a flexible wire board including a base material, a
wire pattern and an insulating protective layer for pro-
tecting the wire pattern on the base material;
connecting terminals of the wire pattern to external con-
nection terminals outside a display panel by using an
anisotropic conductive adhesive,
wherein the anisotropic conductive adhesive 1s extended to
protrude from the display panel, and
wherein the 1nsulating protective layer 1s extended inside
the display panel only through both sides 1n a width
direction of the flexible wire board while having the
flexible wire board connected to the display panel.
11. The flexible wire board connecting method set forth 1n
claim 10, including the step of:
bonding a side of the display panel and the tlexible wire
board wvia the amisotropic conductive adhesive in
between by thermocompression bonding.
12. The flexible wire board connecting method as set forth
in claim 11, wherein:
said step 1s taken following the step of bonding external
connection terminals of the display panel and the termi-
nals of the flexible wire board via the anisotropic con-
ductive adhesive 1n between by thermocompression
bonding.
13. The flexible wire board connecting method set forth 1n
claim 10, wherein:
the anisotropic conductive adhesive 1s extended to protrude
from the display panel, and
the method including the step of:
bonding a side of the display panel and the flexible wire
board via the anisotropic conductive adhesive 1n
between by thermocompression bonding.
14. A display module, comprising:
a display panel provided with external connection termi-
nals and a flexible wire board having a wire pattern on a
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base material, terminals of the wire pattern of the flex-
ible wire board and the external connection terminals of
the display panel being bonded using an anisotropic
conductive adhesive, the flexible wire board having an
insulating protective layer for protecting the wire pat-
tern,
wherein:
the anisotropic conductive adhesive 1s extended to pro-
trude from the display panel;

the flexible wire board 1s a COF; and

the msulating protective layer of the flexible wire board
1s extended inside the display panel while having the
flexible wire board connected to the display panel.

15. A display module which includes a display provided

with external connection terminals and a flexible wire board
having a wire pattern on a base maternal, terminals of the wire
pattern of the flexible wire board and the external connection
terminals of the display panel being bonded using an aniso-
tropic conductive adhesive, the flexible wire board having an
insulating protective layer for protecting the wire pattern,
wherein:
the anisotropic conductive adhesive 1s extended to pro-
trude from the display panel, and
at least a part of an end portion of the isulating protec-
tive layer of the flexible wire board 1s extended 1nside
the display panel while having the flexible wire board
connected to the display panel, the end portion being
that of an external connection terminal side.

16. A display module, comprising:

a display panel having a substrate

external connection terminals on said substrate;

a chamfered edge on said substrate adjacent said external
connection terminals, said chamfered edge has an out-
ermost edge portion;

a flexible circuit device having a base layer, a conductive
wire pattern on said base layer for connection with said
external connection terminals and an insulating protec-
tive layer over said wire pattern; and

an anisotropic conductive adhesive bonding said external
connection terminals with a portion of said conductive
wire pattern,

said insulating protective layer being so dimensioned as to
expose said portion of said conductive wire pattern
while overlapping at least a portion of said chamfered
edge; and

said anisotropic conductive adhesive layer mutually over-
lapping said external comnnection terminals and said
portion of said conductive wirve pattern while said aniso-
tropic conductive adhesive overlaps the chamfered edge
and extends beyvond said outermost edge portion to pro-
trude from the display panel.

17. The display module of claim 16 wherein:

said insulating protective layer and said anisotropic con-
ductive adhesive layver are mutually overlapped at said
outermost edge portion.
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