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(7) ABSTRACT

A semiconductor device of the present invention includes a
film-like flexible substrate having formed thereon a wiring
pattern, external connection terminals formed at both end
portions of the flexible substrate; and a semiconductor
element mounted on a surface side of the flexible substrate,
wherein a folded part, which is folded down in U-shape to
a back surface side of the flexible substrate, is formed in a
fixed state at least at one end portion of the flexible substrate.
With this structure, the semiconductor device is COF
mounted, and, for example, in its application to a liquid
crystal module wherein the semiconductor device is pro-
vided so as to face a liquid crystal panel, the external
connection terminals of the flexible substrate can be con-
nected to an inner surface of a module main body for a liquid
crystal panel in a state the semiconductor element of the
semiconductor device faces the inside of the module main
body. As a result, since the semiconductor element can be
mounted without being projected to the outside of the
module main body, the liquid crystal module can be made
thinner for the thickness of the semiconductor element.
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SEMICONDUCTOR DEVICE, LIQUID CRYSTAL
MODULE ADOPTING SAME, METHOD OF
MANUFACTURING LIQUID CRYSTAL MODULE,
AND ELECTRONIC EQUIPMENT ADOPTING
SAME

FIELD OF THE INVENTION

[0001] The present invention relates to a so-called COF
(Chip-On-Film) type semiconductor device wherein a semi-
conductor element is mounted on a flexible wiring substrate,
a liquid crystal module wherein a liquid crystal panel is
connected to the semiconductor device and a method of
manufacturing the liquid crystal module, and an electric
component adopting the liquid crystal module, and more
particularly relates to a connection structure of external
connection terminals of the semiconductor device. The
liquid crystal module is applicable to, for example, a por-
table phone, an automobile navigation equipment system, a
personal data assistant (PDA), a word processor, a personal
computer, television sets, motors, etc.

BACKGROUND OF THE INVENTION

[0002] A semiconductor device of a so-called COF (Chip-
On-Film) structure wherein a semiconductor element is
joined to or mounted on a flexible wiring substrate has been
used in a variety of fields, and hereinafter, the semiconductor
device of the COF structure is referred to as a “COF-type
semiconductor device”. Typical examples for applications of
such COF-type semiconductor device include a liquid crys-
tal driver adopting a semiconductor element of a liquid
crystal driver integrated circuit (IC). The liquid crystal
driver adopting the COF-type semiconductor device is struc-
tured such that one of the end portions of a flexible wiring
substrate is connected to the liquid crystal display substrate
for use in forming a liquid crystal panel, and the other end
portion is connected to a printed wiring substrate, thereby
forming a liquid crystal module.

[0003] The liquid crystal module adopting the COF-type
semiconductor device can be formed in a thinner structure
and is therefore suited for compact-size electronic equip-
ments such as a portable telephone, a pager, a game
machine, etc.

[0004] However, for the liquid crystal module adopting
the COF-type semiconductor device, for example, as dis-
closed in Japanese Laid-Open Patent Publication No.11-
249583/1999 (Tokukaihei 11-249583, published on Sep. 17,
1999), a structure wherein a flexible wiring substrate is
folded down to the back surface side of a liquid crystal panel
after connecting the flexible wiring substrate to the liquid
crystal panel is known.

[0005] Specifically, as illustrated in FIG. 11, a display
device as a liquid crystal module 100 of the above publica-
tion includes a semiconductor device 104 wherein a semi-
conductor element 103 is joined or mounted on a back
surface of a flexible substrate 102 having formed thereon a
wiring pattern 101.

[0006] One end portion of the flexible substrate 102 in the
semiconductor device 104 is connected to a liquid crystal
panel 108 composed of an upper glass substrate 106 and a
lower glass substrate 107 interposed between polarization
plates 105. Below the lower glass substrate 107, provided is
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a light-directing plate 110 supported by an upper frame 109.
Further, along the side face of the light-directing plate 110,
an LED (Light Emitting Diode) 111 is provided as a back
light.

[0007] (6) Below the upper frame 109, a lower frame 112
is provided, and between the upper frame 109 and the lower
frame 112, a semiconductor element 103 mounted on the
surface of the flexible substrate 102 is interposed so as to
face downward. Namely, the semiconductor element 103 is
stored in a recessed part of the lower frame 112, and the
flexible substrate 102 is curved so as to have a cross section
of substantially C-shape.

[0008] As described, the above display device has a con-
nection part 113 formed on the upper glass substrate 106 of
the liquid crystal panel 108, and the semiconductor element
103 is mounted on the flexible substrate 102 so as to be
extended (projected) outward (downward in the FIG. 11).

[0009] In the foregoing liquid crystal module 100, if the
connection part 113 is formed on the lower glass substrate
107, the semiconductor element 103 would be projected to
the inside of the module main body. Conventionally, the
above structure of forming the connection part 113 on the
lower glass substrate 107 is adopted. In this conventional
structure, however, the number of connection points for
leading transparent wiring formed on the upper glass sub-
strate 106 to the lower glass substrate 107 increases, and
consequently, an area occupied by the connection points
increases. For this reasons, it is difficult to realize a compact
size structure for an increased number of pixels. Therefore,
in recent years, the structure wherein the connection part is
formed on the upper glass substrate 106 is generally adopted
for the reason that the number of connection points can be
reduced by forming the transparent wiring of the lower glass
substrate 107 in the upper part.

[0010] As illustrated in FIG. 12, in a conventional liquid
crystal module 200 wherein a COF-type semiconductor
device is connected to a liquid crystal panel in flat, an
electrode 203 is formed on a lower glass substrate 202 of a
liquid crystal panel 201. In this structure, in order to connect
the semiconductor device 210 having a semiconductor ele-
ment 214 mounted on the side of a conductor pattern 212
formed on the surface of a flexible substrate 211, it is
required to turn over the semiconductor device 210 so that
the semiconductor element 214 faces downward.

[0011] In this state, the semiconductor device 210 is
connected to the liquid crystal panel 210 at one end portion
of the flexible substrate 211, and the semiconductor device
210 is connected to the printed wiring substrate 214 at the
other end portion of the flexible substrate 211.

[0012] As aresult, a liquid crystal module 200 wherein the
semiconductor device 210 is connected to the liquid crystal
panel 201 in flat can be realized.

[0013] However, in the conventional semiconductor
device and the liquid crystal module adopting the conven-
tional semiconductor device have the following problems.

[0014] That is, in the liquid crystal module 100 illustrated
in FIG. 11, the connection part 113 is formed on the upper
glass substrate 106 of the liquid crystal panel 108. Therefore,
in the structure of bending the flexible substrate 102, the
semiconductor element 103 is inevitably projected to the
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outside. Consequently, a spacing for the thickness corre-
sponding to the thickness of the semiconductor element 103
is required between the flexible substrate 102 and the main
substrate 114, and a thinner structure is therefore difficult to
be achieved.

[0015] In the liquid crystal module 200 of the flat structure
as illustrated in FIG. 12, the semiconductor element 214 is
provided between the lower glass substrate 202 of the liquid
crystal panel 201 and the printed wiring substrate 214 on the
side of the semiconductor device 210, and therefore, a frame
length L becomes longer.

SUMMARY OF THE INVENTION

[0016] It is an object of the present invention to provide a
semiconductor device which realizes a liquid crystal module
adopting the semiconductor device of a thinner or shorter
structure, a liquid crystal module adopting such semicon-
ductor device, a method of manufacturing the liquid crystal
module, and an electronic equipment adopting the liquid
crystal module.

[0017] In order to achieve the above object, a semicon-
ductor device of the present invention is arranged so as to
include:

[0018] a film-like flexible substrate having formed
thereon a wiring pattern;

[0019] external connection terminals formed at both
end portions of the flexible substrate; and

[0020] a semiconductor element mounted on a sur-
face side of the flexible substrate,

[0021] wherein a folded part, which is folded down in
U-shape to a back surface side of the flexible sub-
strate, is formed in a fixed state at least at one end
portion of the flexible substrate.

[0022] In the above structure of the present invention, the
semiconductor device is COF (Chip-On-Film) mounted.

[0023] According to the foregoing structure, the folded
part folded down in U-shape to the back surface of the
flexible substrate is formed in a fixed state at least at one end
portion of the flexible substrate. Namely, the folded part is
folded down to be almost in contact with the back surface,
the resulting foregoing folded structure is curved sharply
like a hair pin. With this structure, it is therefore possible to
form the folded section to be thinner than, for example, a
glass substrate of a liquid crystal panel.

[0024] Therefore, as will be described later, in its appli-
cation to a liquid crystal module wherein the semiconductor
device and the liquid crystal panel are provided so as to face
one another, it is possible to connect the external connection
terminals of the flexible substrate to the inner surface of a
module main body in the state where the semiconductor
element of the semiconductor device is provided so as to
face the inside of the module main body. As a result, it is
possible to mount a semiconductor element without adopt-
ing such undesirable arrangement that the semiconductor
element is projected to the outside of the liquid crystal
module main body can be avoided. It is therefore possible to
reduce the module structure by the thickness of the semi-
conductor element, thereby permitting a liquid crystal mod-
ule of a thinner structure.
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[0025] Additionally, for example, in a liquid crystal mod-
ule wherein the semiconductor device, the liquid crystal
panel, and the printed wiring substrate are mounted in flat,
a semiconductor element can be mounted without adopting
such undesirable arrangement that the semiconductor ele-
ment is provided between the liquid crystal panel and the
printed wiring substrate can be avoided.

[0026] As a result, the semiconductor device which real-
izes a device adopting the same of a thinner or shorter
structure can be provided.

[0027] Additional objects, features, and strengths of the
present invention will be made clear by the description
below. Further, the advantages of the present invention will
be evident from the following explanation in reference to the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 which illustrates a semiconductor device
and a liquid crystal module in accordance with one embodi-
ment of the present invention is a cross-sectional view of a
liquid crystal module in which the semiconductor device is
provided so as to face a liquid crystal panel;

[0029] FIG. 2 is a cross-sectional view of a liquid crystal
module without having a spacer formed in a folded part;

[0030] FIGS. 3(@) and 3(b) are explanatory views for
comparing a liquid crystal module with a conventional
liquid crystal module in thickness;

[0031] FIG. 4 which illustrates a semiconductor device
and a liquid crystal module in accordance with another
embodiment the present invention is a cross-sectional view
illustrating the liquid crystal module of such structure that
the semiconductor device, a liquid crystal panel and a
printed wiring substrate are mounted in flat;

[0032] FIGS. 5(a) and 5(b) are explanatory views for
comparing a frame of the liquid crystal module of FIG. 4
with a frame of a conventional liquid crystal module in
length;

[0033] FIGS. 6(a) through 6(¢) are explanatory views
illustrating the process of fixing an end portion of a film-like
flexible substrate, which has formed thereon a wiring pat-
tern, to a spacer by folding down the end portion in
substantially U-shape to a back surface side of the flexible
substrate after bonding the spacer to the back surface of the
end portion in the process of manufacturing the liquid
crystal module;

[0034] FIGS. 7(a) through 7(d) are perspective views
illustrating the processes of manufacturing the liquid crystal
module;

[0035] FIGS. 8(a) through 8(c) are explanatory views
illustrating the process of connecting an external connection
terminal of the flexible substrate to the liquid crystal panel
after the manufacturing process of the liquid crystal module;

[0036] FIGS. 9(a) through 9(d) which show another
method of manufacturing the liquid crystal module are
explanatory views illustrating a process of connecting an
external connection terminal of a film-like flexible substrate,
which has formed thereon a wiring pattern, to the liquid
crystal panel after slightly folding down the end portion to
the back surface side;
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[0037] FIGS. 10(a) through 10(c) are explanatory views
illustrating a process of fixing the flexible substrate to a
spacer by bonding the spacer to the back surface of an end
portion of the flexible substrate after the manufacturing
process of the liquid crystal module, and folding down the
end portion of flexible substrate in substantially U-shape to
the back surface side;

[0038] FIG. 11 is a cross-sectional view illustrating a
liquid crystal module wherein a conventional semiconductor
device and a liquid crystal panel are provided so as to face
one another; and

[0039] FIG. 12 is a cross-sectional view illustrating a
liquid crystal module wherein a conventional semiconductor
device, a liquid crystal panel and a printed wiring substrate
are mounted in flat.

DESCRIPTION OF THE EMBODIMENTS

[0040] First Embodiment

[0041] The following descriptions will explain one
embodiment of the present invention with reference to
FIGS. 1 through 3 (b). A liquid crystal module in accor-
dance with the present invention is applicable to, for
example, a small-size electronic equipment such as a por-
table phone, pager, a game machine, etc.

[0042] As illustrated in FIG. 1, a liquid crystal module 1
in accordance with the present embodiment includes a
light-directing plate 11 (lighting means) formed above a
frame 20 via a reflective sheet 11a. Further, above the
light-directing plate 11, formed via a diffusing plate 115 is
a liquid crystal panel 10 (member to be connected) com-
posed of an upper glass substrate 13 and a lower glass
substrate 14 interposed between polarization plates 12.
Between the upper glass substrate 13 and the lower glass
substrate 14, a liquid crystal layer (not shown) and an
electrode 15 are interposed. The upper glass substrate 13 is
formed longer than the lower glass substrate 14, and the
electrode 15 is mounted on the upper glass substrate 13 so
as to be exposed and extended facing downward. Further, an
LED (Light Emitting Diode) 16 is provided as a back light
(lighting means) along a side face of the light directing plate
11.

[0043] The light crystal module 1 includes a semiconduc-
tor device 2 functioned as a liquid crystal driver for driving
the liquid crystal panel 10. The semiconductor device 2
includes a flexible substrate 3 having a conductor pattern 4
(wiring pattern) formed on the surface; and a semiconductor
element 6 serving as a liquid crystal driver integrated circuit
(IC: Integrated Circuit) mounted on the surface side of the
flexible substrate 3. Therefore, this semiconductor device 2
is COF (Chip-On-Film) mounted.

[0044] The flexible substrate 3 is constituted by a flexible
thin film tape made of polyimide resin. Here, this flexible
substrate 3 needs to be bent in a U-shape at the end portions
as will be described later. It is therefore preferable to select
the thickness of the flexible substrate 3 to be not more than
40 um. However, a suitable thickness of the flexible sub-
strate 3 is not limited to the above range, and may be varied
to be suited for a material adopted.

[0045] The conductor pattern 4 formed on the surface of
the flexible substrate 3 is made of copper, and on this
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conductor pattern 4, a protective film § is laminated. To the
conductor pattern 4 of the flexible substrate 3, connected is
the semiconductor element 6 on the side of the conductor
pattern 4 via protrusion electrodes 6a. Here, the respective
connection surfaces of the conductor pattern 4 and the
semiconductor element 6 are sealed with resin 6b.

[0046] On the other hand, one end of the flexible substrate
3 having formed thereon the conductor pattern 4 is extended
toward the liquid crystal panel 10, and an external connec-
tion terminal 4a formed on the end portion of the conductor
pattern 4 is connected to the end portion of the electrode 15
formed on the upper glass substrate 13 on the liquid crystal
panel 10 by an anisotropic electrically conductive adhesive
agent. With the foregoing structure, a semiconductor ele-
ment 6 of the semiconductor device 2 in accordance with the
present embodiment functions as a liquid crystal driver
integrated circuit (IC: integrated Circuit) for driving the
liquid crystal panel 10. Additionally, the conductor pattern 4
formed on the flexible substrate 3 is connected to a printed
wiring substrate (not shown) at the end portion on the
opposite side of the liquid crystal panel 10, and an electric
power is obtained from a power circuit, etc.

[0047] In the liquid crystal module 1 of the present
embodiment, the flexible substrate 3 is smoothly curved in
substantially C-shape. At the end portion of the liquid crystal
panel 10, a folded part 7 of substantially U-shape is formed
so as to be folded down to the back surface side of the
flexible substrate. Namely, the flexible substrate 3 is folded
down to the opposite side of the semiconductor element 6
mounted on the surface of the flexible substrate 3, i.c., to the
back surface side of the flexible substrate 3. Therefore, at the
end portion of the flexible substrate 3, the conductor pattern
4 is formed in the upper side in the Figure, and therefore, the
external connection terminal 4a of the conductive pattern 4
facing upward is connected to the connection part of the
electrode 15 formed on the upper glass substrate 13 of the
liquid crystal panel 10 so as to face downward.

[0048] As a result, the flexible substrate 3 is folded so as
to surround the frame 20 provided in a standing position at
the end portion of the liquid crystal module 1 so as to support
the light directing plate 11 and the LED 16, and the end
portion of the flexible substrate 3 is formed in a U-shaped
folded part 7. Therefore, the inside of the liquid crystal
module 1 as a whole has a cross-section of substantially
S-shape.

[0049] Since the flexible substrate 3 is formed so as to
have a cross-section of substantially S-shape, the semicon-
ductor element 6 mounded on the surface of the flexible
substrate 3 faces the inside of the liquid crystal module 1,
and also this semiconductor element 6 can be stored within
a spacing 20a between the frames 20 such as a recessed
section or an opening section. Therefore, below the flexible
substrate 3, a main substrate 21 is formed along the flexible
substrate 3, and formation of unnecessary spacing can
therefore be avoided.

[0050] The spacing 20a may be a recessed part or a groove
formed in the frame 20 but preferably be an opening formed
between the frames 20 because by storing the semiconductor
element 6 within the spacing 20a between the frames 20, the
liquid crystal module 1 of a thinner structure can be realized.
In the structure of FIG. 1, a single semiconductor element
6 is mounted on the flexible substrate 3; however, when
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mounting an electric component such as other semiconduc-
tor element 6, resistance, etc., the opening section 20z may
be formed at a corresponding position.

[0051] In the liquid crystal module 1 in accordance with
the present embodiment, the U-shaped folded part 7 of the
flexible substrate 3 is folded at the end portion of the flexible
substrate 3, and the end portion of the flexible substrate 3 is
formed extremely thin. Therefore, the folded structure is, for
example, thinner than the lower glass substrate 14 of the
liquid crystal panel 10. As a result, the folded part 7 is
formed within the thickness of the lower glass substrate 14,
and thus, an increase in thickness of the liquid crystal
module 1 at the corresponding portion can be avoided.

[0052] In the U-shaped folded part 7 of the flexible
substrate 3 in accordance with the present embodiment, a
spacer 22 is provided for fixing the folded part 7, and this
spacer 22 is fixed by an adhesive agent. The spacer 22 is
formed by a thin plate-like material; however, this spacer 22
is not necessarily be limited to this. For example, a double-
stick face tape, a thermosetting adhesive agent, a thermo-
plastic agent, etc., whose thickness is ignorable, may be
adopted.

[0053] The liquid crystal module 1 is arranged such that
the spacer 22 is sandwiched in U-shaped folded part 7.
However, the present invention is not limited to this struc-
ture, and, for example, as illustrated in FIG. 2, the structure
without a spacer 22 may be adopted. For the structure from
which the spacer 22 can be omitted can be realized, for
example, by adopting a flexible substrate 3 which is easy to
bent, yet not liable to be broken. With this structure, an
increase in the number of components can be prevented.

[0054] As described, the semiconductor device 2 of the
present embodiment is COF (Chin-ON-Film) mounted.

[0055] In the present embodiment, the folded part 7 folded
down in U-shape to the back surface of the flexible substrate
3 is formed in the fixed state at least at one end portion of
the flexible substrate 3. Namely, the folded part 7 is folded
down to be almost in contact with the back surface side.
Therefore, the foregoing folded structure is curved sharply
like a hair pin, and as a result, it is possible to form the
folded part 7 thinner than the lower glass substrate 14 of the
liquid crystal panel 10.

[0056] Therefore, in the liquid crystal module 1 wherein
the semiconductor device 2 and the liquid crystal panel 10
are provided so as to face one another, the external connec-
tion terminals 4a of the conductive pattern 4 of the flexible
substrate 3 can be connected to the inner surface of the
module main body of the liquid crystal panel 10 in the state
the semiconductor element 6 of the semiconductor device 2
faces the inside of the module main body.

[0057] As a result, the liquid crystal module 1 in accor-
dance with the present embodiment shown in FIG. 3(a) can
be made thinner for the thickness of the semiconductor
element 6 as compared to the structure of the conventional
liquid crystal module illustrated in FIG. 3(b) as the semi-
conductor element 6 is not projected to the outside of the
module main body.

[0058] As a result, the semiconductor device 2 which
realizes the liquid crystal module 1 adopting the same of a
thinner structure can be realized.
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[0059] The semiconductor device 2 in accordance with the
present embodiment is arranged such that a spacer 22 for
fixing the folded structure is formed in the inside of the
U-shaped folded part 7.

[0060] Therefore, the folded structure can be maintained
by the spacer 22 provided in the substantially U-shape
structure of the folded part 7.

[0061] As a result, the folded state remains unchanged,
and the conductor pattern 4 can be prevented from being cut
off, thereby realizing a quality semiconductor device 2.

[0062] The semiconductor device 2 in accordance with the
present embodiment is connected to the liquid crystal panel
10 provided on the side of the semiconductor element 6 of
the semiconductor device 2 in such a manner that the
external connection terminals 4a face the upper glass sub-
strate 13 of the liquid crystal panel 10. Namely, for example,
in the case where the member to be connected is the liquid
crystal panel 10, the semiconductor device 2 and the liquid
crystal panel 10 are provided so as to face one another.

[0063] In the present embodiment, the U-shaped folded
part 7 which is folded down to the back surface side of the
flexible substrate 3 is formed at least at the end portion on
the side of the liquid crystal panel 10, i.e., one end portion
of the flexible substrate 3. Therefore, by forming the flexible
substrate 3 so as to have a cross section of substantially
S-shape within the module main body, the external connec-
tion terminals 4a can be connected to the liquid crystal panel
10 provided on the side of the semiconductor element 6 of
the semiconductor device 2 in such a manner that the
external connection terminals 4a face the upper glass sub-
strate 13 of the liquid crystal panel 10.

[0064] With the foregoing structure, the semiconductor
element 6 can be mounted so as to face the inside of the
module main body. Therefore, in the structure wherein the
semiconductor device 2 and the liquid crystal panel 10 are
provided so as to face one another, the liquid crystal module
adopting the semiconductor device 2 of a thinner structure
can be realized.

[0065] In the semiconductor device 2 of the present
embodiment, for the spacer 22, a bonding tape such as a
double stick face tape, or an adhesive agent such as a
thermosetting adhesive agent, etc., may be adopted.

[0066] With the above structure, the spacer 22 functions as
an adhesive tape, or an adhesive agent, the folded part 7 can
therefore be fixed with ease.

[0067] The semiconductor device 2 in accordance with the
present embodiment is arranged such that the flexible sub-
strate 3 is made of polyimide series resin and the thickness
thereof is selected to be not more than 40 um.

[0068] By adopting the flexible substrate 3 made of poly-
imide resin in thickness of not more than 40 um, the flexible
substrate 3 can be folded in U-shape with ease.

[0069] In the liquid crystal module 1 in accordance with
the present embodiment, one external connection terminal
44 of the semiconductor device 2 is connected to the liquid
crystal panel 10, and the other external connection terminal
(not shown) is connected to the printed wiring substrate (not
shown). With this structure, the liquid crystal module 1 can
be formed by adopting the semiconductor device 2 wherein
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U-shaped folded sections 7 which are folded down to the
back surface side are formed at both end portions of the
flexible substrate 3 in the fixed state. As a result, the liquid
crystal module 1 of a thinner structure can be realized.

[0070] In the liquid crystal module 1 wherein the semi-
conductor device 2 and the liquid crystal panel 10 are
provided so as to face one another, it is preferable that the
conductor pattern 4 of the flexible substrate 3 be connected
to the liquid crystal panel 10 in the state where the semi-
conductor element 6 of the semiconductor device 2 faces the
inside of the module main body. With this structure, the
liquid crystal module 1 of a thinner structure can be realized.

[0071] In this regard, for the liquid crystal module 1 of the
present embodiment, since the flexible substrate 3 is pro-
vided in the inside of the module main body so as to have
a cross section of substantially S-shape, it is possible to
connect the semiconductor device 2 to the liquid crystal
panel 10 in the above structure with ease. As a result, the
liquid crystal module 1 of a thinner structure can be realized
with ease.

[0072] The liquid crystal module 1 of the present embodi-
ment is arranged such that the light-directing plate 11 and the
LED 16 are provided between the liquid crystal panel 10 and
the flexible substrate 3, and that the semiconductor element
6 mounted on the flexible substrate 3 faces the inside of the
module main body.

[0073] As a result, it is possible to surely reduce the
thickness of the liquid crystal module 1 provided with the
light-directing plate 11 and the LED 16 with ease.

[0074] Second Embodiment

[0075] The following will explain still another embodi-
ment of the present invention in reference to FIGS. 4
through 5(b). For ease of explanation, members (structures)
having the same functions as those shown in the drawings
pertaining to the first embodiment above will be given the
same reference symbols, and explanation thereof will be
omitted here. It should be noted here that respective char-
acteristic structures of the first embodiment are applicable to
the present embodiment.

[0076] As illustrated in FIG. 4, the liquid crystal module
30 in accordance with the present embodiment is arranged
such that the semiconductor device 2 is connected to the
liquid crystal panel 40 (member to be connected) in flat.

[0077] Specifically, the liquid crystal panel 40 of the liquid
crystal module 30 is composed of an upper glass substrate 42
and a lower glass substrate 43 interposed between polariza-
tion plates 41. Further, between the upper glass substrate 42
and the lower glass substrate 43, formed are a liquid crystal
layer (not shown) and an electrode 44. The lower glass
substrate 43 is formed longer than the upper glass substrate
42, and the electrode 44 is mounted on the lower glass
substrate 43 so as to be exposed from the upper surface of
the lower glass substrate 43 and face upward.

[0078] On the other hand, the semiconductor device 2
includes a semiconductor element 6 mounted on the side of
the surface of the flexible substrate 3. This semiconductor
element 6 functions as a liquid crystal driver integrated
circuit (IC: Integrated Circuit).

[0079] On the upper surface of the flexible substrate 3, the
conductor pattern 4 made of copper and the protective film
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5 are laminated in this order as in the first embodiment. At
the center of the conductor pattern 4 of the flexible substrate
3, the semiconductor element 6 is connected to protrusion
electrodes 64, and the connection surface is sealed with resin
6b.

[0080] In the flexible substrate 3 in accordance with the
present embodiment, U-shaped folded parts 7 are formed at
both end portions. Then, the external connection terminal 4a
of the conductor pattern 4 in one of the folded parts 7 is
connected to the electrode 44 of the lower glass substrate 43
of the liquid crystal panel 40 by an anisotropic electrically
conductive adhesive agent. On the other hand, the external
connection terminal 4a of the conductor pattern 4 in the
other folded part 7 is connected to the upper surface of the
end portion of a printed wiring substrate 50 by bonding
using an adhesive tape 51 below the central part of the
flexible substrate 3.

[0081] As illustrated in FIG. 5 (@), in the described liquid
crystal module 30 of the present embodiment, as compared
to a conventional liquid crystal module 200 illustrated in
FIG. 5(b), the frame length L can be reduced for the
following mechanism. That is, in the conventional liquid
crystal module 200, the lower glass substrate and the printed
wiring substrate for connecting the liquid crystal panel are
provided on the side where the semiconductor element is
projected, and the printed wiring substrate cannot be formed
close to the lower glass substrate. Namely, it is required for
the printed wiring substrate to have a predetermined width
for mounting wiring or other electric components, and
therefore the size of the printed wiring substrate cannot be
reduced. Therefore, as described, in the case where the
semiconductor element is protruded between the lower glass
substrate and the printed wiring substrate, the frame length
L cannot be reduced.

[0082] In the described liquid crystal module 30, the
connection part of the electrode 44 is formed on the upper
surface of the lower glass substrate 43; however, the present
invention is not limited to this structure. For example, the
connection part may be formed on the upper glass substrate
42. In this case, it is not necessarily to form the folded part
7 in the flexible substrate 3 of the semiconductor device 2.

[0083] As described, the semiconductor device 2 adopted
in the present embodiment is COF (Chip-On-Film)
mounted.

[0084] In the present embodiment, the folded parts 7
folded down in U-shape to the back surface of the flexible
substrate 3 are formed in the fixed state at both end portions
of the flexible substrate 3. Namely, the respective folded
parts 7 are folded down almost in contact with the back
surface. Therefore, the foregoing folded structure is curved
sharply like a hair pin.

[0085] Therefore, in the liquid crystal module 30 wherein
the semiconductor device 2, a liquid crystal panel 40 and a
printed wiring substrate 50 are mounted in flat; namely,
these members are mounted on a plane, the semiconductor
element 6 is not formed between the liquid crystal panel 40
and the printed wiring substrate 50.

[0086] As a result, as compared to the conventional liquid
crystal module, the length of the liquid crystal module 30 of
the present embodiment can be reduced for the length of the
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semiconductor element 6. Therefore, the liquid crystal mod-
ule 30 of a thinner structure can be realized.

[0087] As a result, the semiconductor device 2 which
permits the liquid crystal module 30 adopting the semicon-
ductor device 2 of shorter structure can be realized.

[0088] The liquid crystal module 30 in accordance with
the present embodiment is arranged such that the semicon-
ductor device 2, the liquid crystal panel 40 and the printed
wiring substrate 50 are mounted in flat on the back surface
side of the semiconductor element 6 in the semiconductor
device 2. Namely, in the state where the member to be
connected is the liquid crystal panel 40, the surface of the
lower glass substrate 43 of the liquid crystal panel 40 and the
external connection terminal 44 in the conductor pattern 4 of
the flexible substrate 3 are mounted facing down. Addition-
ally, the printed wiring substrate 50 is provided on the back
surface side of the semiconductor element 6.

[0089] In this state, U-shaped folded sections 7 are formed
in a fixed state so as to be folded down to the back surface
side of the flexible substrate at both end portions of the
flexible substrate. As a result, such connection structure that
the semiconductor element 6 is provided in the upper part,
and the lower glass substrate 43 of the liquid crystal panel
40 and the printed wiring substrate 50 are provided in the
lower part can be achieved.

[0090] Therefore, the semiconductor element 6 is not
provided between the lower glass substrate 43 of the liquid
crystal panel 40 and the printed wiring substrate 50. As a
result, the length of the liquid crystal module 30 can be
reduced for the length of the semiconductor element 6.

[0091] Therefore, in the flat mounded structure of the
semiconductor element 6, the liquid crystal panel 40 and the
printed wiring substrate 50, the semiconductor device 2
which permits the liquid crystal module 30 adopting the
semiconductor device 2 of a shorter structure can be real-
ized.

[0092] The liquid crystal module 30 in accordance with
the present embodiment is arranged such that one of the
external connection terminals 4a of the semiconductor
device 2 is connected to the lower glass substrate 43 of the
liquid crystal panel 40. On the other hand, the other external
connection terminal 4a is connected to the printed wiring
substrate 50. Therefore, the liquid crystal module 30 adopt-
ing the semiconductor device 2 wherein the U-shaped folded
parts 7 folded down to the back surface side are formed in
the fixed state at both end portions of the flexible substrate
3 can be realized. As a result, the liquid crystal module 30
of a shorter structure can be realized.

[0093] In the liquid crystal module 30 in accordance with
the present embodiment, the semiconductor device 2, the
liquid crystal panel 40 and the printed wiring substrate 50
are mounted in flat.

[0094] According to the structure of the present invention,
since the semiconductor device 2, the liquid crystal panel 40
and the printed wiring substrate 50 are mounted on a plane,
the semiconductor device 2 wherein U-shaped folded parts
7 folded down to the back surface of the flexible substrate 3
are formed in a fixed state at least at the both end portions
of the flexible substrate 3 can be connected to the liquid
crystal panel 40 without having the semiconductor element
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6 between the lower glass substrate 43 of the liquid crystal
panel 40 and the printed wiring substrate 50. As a result, the
liquid crystal module 30 of a shorter structure can be
realized.

[0095] Third Embodiment

[0096] The following will explain still another embodi-
ment of the present invention in reference to FIGS. 6(a)
through 8(c). For ease of explanation, members (structures)
having the same functions as those shown in the drawings
pertaining to the first embodiment will be given the same
reference symbols, and explanation thereof will be omitted
here. It should be noted here that respective characteristic
structures of the first embodiment are applicable to the
present embodiment.

[0097] In the present embodiment and also in the next
fourth embodiment, in the manufacturing method of the
liquid crystal modules 1 and 30, the method of forming
U-shaped folded part 7 of the semiconductor device 2
adopted in the first and second embodiments and the method
of connecting the liquid crystal panels 10 and 40 will be
explained. In the present embodiment, explanations will be
given through the case wherein the U-shaped folded part 7
of the semiconductor device 2 is connected to the liquid
crystal panel 40; however, the liquid crystal module 1 of the
first embodiment may be adopted as well.

[0098] First, in the present embodiment, the process of
joining the flexible substrate 3 to the lower glass substrate 43
of the liquid crystal panel 40 after folding the end portion of
the flexible substrate 3 in substantially U-shape when
mounting the flexible substrate 3 in a state where the end
portion is folded via the spacer 22.

[0099] As illustrated in FIG. 6(a), in the process of
forming the semiconductor device 2, the semiconductor
element 6 is mounted on the flexible substrate 3 having
formed thereon the conductor pattern 4, and the flexible
substrate 3 is then cut out in a predetermined outer shape.

[0100] Next, as illustrated in FIG. 6(b), after placing the
semiconductor device 2 so that the semiconductor element 6
faces downward, the spacer 22 with the adhesive agent is
pasted to the end portion on the back surface side, and as
illustrated in FIG. 6(c), the flexible substrate 3 is folded by
rotating the flexible substrate 3 about the corner of the spacer
22.

[0101] Next, as illustrated in FIG. 6(d), the end portion of
the flexible substrate 3 is mounted on a stage 61, and this end
portion is depressed using the bonding tool 62 from the
surface side of the flexible substrate 3, i.e., from the side the
semiconductor element 6 is mounted. As a result, as illus-
trated in FIG. 6(e), the spacer 22 is mounted in the inside of
the U-shaped structure of the folded part 7.

[0102] The folding state of the semiconductor device 2 in
the foregoing processes are as illustrated in the perspective
views of FIGS. 7(a) through 7(d).

[0103] Next, as illustrated in FIG. 8(a), the semiconductor
device 2 having formed thereon the folded part 7 is moved
closer to the electrode 15 facing upward in the lower glass
substrate 43 of the liquid crystal panel 40. Further, as
illustrated in FIG. 8(b), after making the stage 61 contact the
lower side of the substrate 2, the substrate 2 is pressurized
from above with an applied heat by means of a bonding tool
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63, thereby connecting and fixing the electrode 15 and the
conductor pattern 4 of the flexible substrate 3 by bonding
using the anisotropic electrically conductive adhesive agent.

[0104] As a result, as illustrated in FIG. 8(c), the semi-
conductor device 2 is connected to the liquid crystal panel
40.

[0105] According to the foregoing manufacturing method,
as illustrated in FIG. 6(d), when forming the U-shaped
folded part 7 in the flexible substrate 3, the flexible substrate
3 is depressed by the pressurizing member 62 having the
spacer 22 sandwiched in between, and the U-shaped portion
can be formed smoothly by sandwiching the spacer 22. As
a result, the conductor pattern 4 can be prevented from being
cut off.

[0106] As described, according to the method of manu-
facturing the liquid crystal module 30 of the present embodi-
ment, first, the spacer 22 is bonded to the back surface of the
end portion in the film-like flexible substrate 3 having
formed thereon the conductor pattern 4, and then the end
portion is fixed to the spacer 22 by folding down the end
portion in substantially U-shape to the back surface of the
flexible substrate 3. Thereafter, the connection process of
connecting the liquid crystal panel 40 to the conductor
pattern 4 of the flexible substrate 3 is performed.

[0107] According to the foregoing method, the U-shaped
folded part 7 is fixed beforehand by the spacer 22 in the
semiconductor device 2. Therefore, when connecting the
semiconductor device 2 to the liquid crystal panel 40, the
semiconductor device 2 and the liquid crystal panel 40 may
be connected using a generally used connection device such
as a bonding tool 63, etc.

[0108] As aresult, the method of manufacturing the liquid
crystal modules 1 and 30 of thinner or shorter structure can
be realized.

[0109] Fourth Embodiment

[0110] The following will explain still another embodi-
ment of the present invention in reference to FIGS. 9(a)
through 10(c). For ease of explanation, members (structures)
having the same functions as those shown in the drawings
pertaining to the first through third embodiments above will
be given the same reference symbols, and explanation
thereof will be omitted here. It should be noted here that
respective characteristic structures of the first through third
embodiments are applicable to the present embodiment.

[0111] In the present embodiment, when mounting the
flexible substrate 3 in a state where the end portion thereof
is folded via the spacer 22, a folding line is formed before-
hand, and then the flexible substrate 3 is bonded to the liquid
crystal panel 40. Thereafter, the spacer 22 is bonded to the
end portion of the flexible substrate 3, and the end portion
is then folded, thereby forming the U-shaped folded part 7.

[0112] According to the foregoing method, it is possible to
fold the flexible substrate 3 without having stress applied to
the folded part 7 when pressurizing the flexible substrate 3
and the liquid crystal panel 40 under an applied heat.

[0113] First, as illustrated in FIG. 9(a), the semiconductor
device 2 wherein the semiconductor element 6 is mounted to
the flexible substrate 3 having formed thereon the conductor
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pattern 4 is cut out in a predetermined shape, and the
semiconductor device 2 is then turned over.

[0114] Next, as illustrated in FIG. 9(b), in order to form a
folding line in a vicinity of the end portion of the flexible
substrate 3, the flexible substrate 3 is, for example, folded by
around 45 degrees. Thereafter, the flexible substrate 3 is
fixed to the bonding tool 63 with the surface of the end
portion of the flexible substrate 3 while maintaining the
folded structure.

[0115] Next, as illustrated in FIG. 9(c), an anisotropic
electrically conductive adhesive agent is applied to the
connection part of the electrode 15 in the liquid crystal panel
40, and then, the surface at the end portion of the flexible
substrate 3 having the folding line is made in contact with
the anisotropic electrically conductive adhesive agent.
Thereafter, the respective positioning of the electrode 15 of
the lower glass substrate 32 of the liquid crystal panel 40 and
the conductor pattern 4 on the flexible substrate 3 are
performed.

[0116] Next, as illustrated in FIG. 9(d), the liquid crystal
panel 40 is mounted on the stage 61, and by means of the
bonding tool 63, the connection part between the liquid
crystal panel 40 and the flexible substrate 3 is fixed using the
anisotropic electrically conductive adhesive agent by carry-
ing out the pressurizing process under an applied heat.

[0117] Next, as illustrated in FIG. 10(a), the bonding tool
63 is taken out, and the spacer 22 with the adhesive agent is
set to the back surface of the connecting section at the end
portion of the flexible substrate 3, and then as illustrated in
FIG. 10(b), the spacer 22 is bonded.

[0118] Next, as illustrated in FIG. 10(c), the end portion
of the flexible substrate 3 is folded in U-shape about the end
portion of the spacer 22 and is then fixed. As a result, the
process of connecting the liquid crystal panel 40 and the
semiconductor device 2 is completed.

[0119] As described, in the manufacturing methods of the
liquid crystal modules 1 and 30 in accordance with the
present embodiment, first, the end portion in the film-like
flexible substrate 3 having formed thereon the conductor
pattern 4 is slightly bent to the back surface side, and then,
the liquid crystal panel 40 is connected to the conductor
pattern 4 of the flexible substrate 3. Next, after bonding the
spacer 22 to the back surface of the flexible substrate 3, the
process of fixing the spacer 22 by folding the flexible
substrate 3 down to the back surface side in substantially
U-shape is performed.

[0120] As aresult, in the connection process of connecting
the flexible substrate 3 of the semiconductor device 2 and the
liquid crystal panel 40, the flexible substrate 3 can be folded
without having a stress applied to the folded part 7 when
pressuring under an applied heat, and thus a problem of
cutting off the conductor pattern 4 can be prevented.

[0121] As a result, the method of manufacturing the liquid
crystal modules 1 and 30 of thinner or shorter structure can
be realized.

[0122] The semiconductor device of the present invention
wherein a semiconductor element is mounted on a surface of
a film-like flexible substrate which has formed thereon a
wiring pattern and which is provided with external connec-
tion terminals at both end portions may be arranged such that
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a U-shaped folded part which is folded down to a back
surface of the flexible substrate is formed in a fixed state at
least at one end portion of the flexible substrate so that the
external connection terminals of the semiconductor device
are connected to the member to be connected in such a
manner that the external connection terminals face the
member to be connected.

[0123] According to the present invention, the semicon-
ductor device is COF (Chip-ON-Film) mounted.

[0124] In the present invention, the external connection
terminals are connected to the member to be connected
provided on the side of the semiconductor element of the
semiconductor device in such a manner that the external
connection terminals face the member to be connected.
Namely, for example, in the case where the member to be
connected is a liquid crystal panel, the semiconductor device
and the liquid crystal panel are provided so as to face one
another.

[0125] According to the foregoing structure, the U-shaped
folded part which is folded down to the back surface of the
flexible substrate is formed in a fixed state at least at one of
the end portions of the flexible substrate. Therefore, as will
be described later, by providing the flexible substrate so as
to have a cross section of substantially S-shape in the
module main body, the external connection terminals can be
connected to the member to be connected provided on the
side of the semiconductor element of the semiconductor
device.

[0126] In the foregoing structure, it is possible to provide
the semiconductor element so as to face the inside of the
module, without providing the semiconductor element so as
to be projected to the outside.

[0127] According to the foregoing structure, in the struc-
ture wherein the semiconductor device and the member to be
connected are provided so as to face one another, a semi-
conductor device of a thinner structure can be realized.

[0128] The semiconductor device of the present invention
wherein a semiconductor element is mounted on a surface of
a film-like flexible substrate which has formed thereon a
wiring pattern and which is provided with external connec-
tion terminals at both end portions may be arranged such that
U-shaped folded parts which are folded down to a back
surface of the flexible substrate are formed in a fixed state at
both end portions of the flexible substrate, so that the
semiconductor device, the member to be connected and the
printed wiring substrate can be mounted in flat on the back
surface side of the semiconductor element of the semicon-
ductor device.

[0129] According to the present invention, the semicon-
ductor device is COF (Chip-ON-Film) mounted.

[0130] According to the present invention, the semicon-
ductor device, the member to be connected and the printed
wiring substrate are mounted on the back surface side of the
semiconductor element of the semiconductor device in flat.
Namely, for example, in the case where the member to be
connected is a liquid crystal panel, the surface of the lower
glass substrate of the liquid crystal panel and the wiring
pattern of the flexible substrate are mounted facing down.
Further, the printed wiring substrate is formed on the back
surface side of the semiconductor element.
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[0131] According to the foregoing structure of the present
invention, the U-shaped folded parts which are folded down
to the back surface of the flexible substrate are formed in a
fixed state at both end portions of the flexible substrate.
Therefore, such connected structure that the semiconductor
element is provided in the upper side and the lower glass
substrate of the liquid crystal panel and the printed wiring
substrate are provided in the lower side can be achieved.

[0132] According to this structure, the semiconductor ele-
ment is not provided between the lower glass substrate of the
liquid crystal panel and the printed wiring substrate, and thus
the overall length of the semiconductor element can be
reduced for the length of the semiconductor element.

[0133] As a result, in the structure wherein the semicon-
ductor device, the member to be connected and the printed
wiring substrate are mounted in flat, the semiconductor
device of a shorter structure can be realized.

[0134] The semiconductor device of the foregoing struc-
ture may be arranged such that a spacer is provided within
the U-shaped structure of the folded part for maintaining the
folded structure.

[0135] According to the foregoing structure, the folded
structure can be fixed by the spacer provided in the U-shaped
structure of the folded part.

[0136] Therefore, the folded structure can be maintained,
and thus the external connection terminal can be prevented
from being cut off, thereby providing a quality semiconduc-
tor device.

[0137] The semiconductor device of the foregoing struc-
ture may be arranged such that the spacer is an adhesive tape
or an adhesive agent.

[0138] According to the foregoing structure, the spacer
functions as the adhesive tape or adhesive agent, and the
folded structure can be fixed with ease.

[0139] The semiconductor device of the present invention
may be arranged such that the flexible substrate is made of
polyimide resin, and the thickness of the flexible substrate is
selected to be a thickness of not more than 40 um.

[0140] According to the foregoing structure, when adopt-
ing the flexible substrate made of polyimide series resin, by
selecting the thickness to be not more than 40 um, it is
possible to fold the flexible substrate in U-shape with ease.

[0141] The liquid crystal module of the present invention
is arranged such that one of the external connection termi-
nals in the semiconductor device of the foregoing structure
is connected to the liquid crystal panel as a member to be
connected, while the other external connection terminal is
connected to the printed wiring substrate.

[0142] According to the foregoing structure of the liquid
crystal module, one of the external connection terminals of
the semiconductor device is connected to the liquid crystal
panel (member to be connected) Further, the other external
connection terminal is connected to the liquid crystal panel
(member to be connected) . As a result, the liquid crystal
module can be realized by adopting the semiconductor
device in which folded parts which are folded down to the
back surface are formed at both end portions of the flexible
substrate.
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[0143] As a result, the liquid crystal module of a thinner
or shorter structure can be realized.

[0144] The liquid crystal module having the foregoing
structure may be arranged such that the flexible substrate is
provided so as to have a cross section of substantially
S-shape in the inside of the module main body.

[0145] For example, in the liquid crystal module wherein
the semiconductor device and the liquid crystal panel are
provided so as to face one another, in order to realize the
semiconductor device of a thinner structure, it is preferable
that the external connection terminals of the flexible sub-
strate be connected to the liquid crystal panel in such a
manner that the semiconductor element of the semiconduc-
tor device faces the inside of the module main body.

[0146] In this regard, with the structure of the present
invention, since the flexible substrate is provided so as to
have a cross section of substantially S-shape in the inside of
the module main body, the semiconductor device can be
connected to the liquid crystal panel in the above state with
ease.

[0147] As a result, the liquid crystal module of a thinner
structure can be achieved with ease.

[0148] The liquid crystal module of the present invention
having the foregoing structure may be arranged such that the
lighting means is provided between the liquid crystal panel
and the flexible substrate, and that the semiconductor e¢le-
ment mounted on the flexible substrate is provided so as to
face the inside of the module main body.

[0149] According to the present invention, the lighting
means is provided between the liquid crystal panel and the
flexible substrate, and the semiconductor element mounted
on the flexible substrate is provided so as to face the inside
of the module main body. Thus, the thickness of the liquid
crystal module adopting the lighting means can be surely
reduced.

[0150] The liquid crystal module of the present invention
is arranged such that the semiconductor device, the liquid
crystal panel and the printed wiring substrate are mounted in
flat.

[0151] According to the foregoing structure, the semicon-
ductor device, the liquid crystal panel and the printed wiring
substrate are mounted in flat; namely, these members are
mounted on a plane. Therefore, it is possible to connect the
semiconductor device having a U-shaped folded part, which
is folded down to the back surface, formed at least at one end
portion of the flexible substrate, to the liquid crystal panel
without having the semiconductor element between the
liquid crystal panel and the printed wiring substrate.

[0152] As a result, the liquid crystal module of a shorter
structure can be achieved.

[0153] The method of manufacturing a liquid crystal mod-
ule of the present invention is arranged so as to include the
steps of:

[0154] i) after bonding a spacer to a back surface of
an end portion of a film-like flexible substrate having
a wiring pattern formed on a surface thereof, folding
down the end portion to the back surface side of the
flexible substrate in substantially U-shape and fixing
the resulting folded end portion to the spacer; and
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[0155] ii) after the step i), connecting external con-
nection terminals of the flexible substrate to a liquid
crystal panel or a printed wiring substrate.

[0156] According to the foregoing manufacturing method
of the present invention, when manufacturing the liquid
crystal module, the process of fixing the end portion of the
film-shaped flexible substrate having the wiring pattern
formed on the surface, which is folded down in substantially
U-shape to the back surface side of the flexible substrate
after fixing the spacer to the back surface of the end portion
of the flexible substrate. Then, the connection process of
connecting the external connection terminals of the flexible
substrate to the liquid crystal panel or the printed wiring
substrate is performed.

[0157] In the above method, since the U-shaped folded
section fixed by the spacer is formed beforehand in the
semiconductor device, when connecting the liquid crystal
panel or the printed wiring substrate to the semiconductor
device, it is possible to connect the semiconductor device
and the liquid crystal panel or the printed wiring substrate
using a generally used connection device such as a bonding
tool, etc.

[0158] As a result, the manufacturing method which pro-
vides a liquid crystal module of a thinner or shorter structure
can be achieved by preventing an increase in cost.

[0159] The method of manufacturing a liquid crystal mod-
ule of the present invention is arranged so as to include the
steps of:

[0160] i) after slightly folding down an end portion of
a film-like flexible substrate having formed thereon
a wiring pattern to a back surface side, connecting
external connection terminals of the flexible sub-
strate to the liquid crystal panel or the printed wiring
substrate; and

[0161] ii) after the step i), fixing the end portion of
the flexible substrate to a spacer by folding down the
end portion in substantially U-shape to the back
surface side after bonding the spacer to the back
surface of the end portion of the flexible substrate.

[0162] According to the foregoing manufacturing method
of a liquid crystal module, first, after slightly folding down
the end portion of the film-like flexible substrate having
formed thereon a wiring pattern to the back surface side, the
connection process of connecting the external connection
terminals of the flexible substrate to the liquid crystal panel
or the printed wiring substrate is performed. Then, after
bonding the spacer to the back surface of the end portion of
the flexible substrate, the fixing process is performed for
fixing the flexible substrate to the spacer by folding it down
to the back surface side in substantially U-shape.

[0163] According to the foregoing method, when connect-
ing the flexible substrate of the semiconductor device to the
liquid crystal panel or printed wiring substrate, the flexible
substrate can be folded without having stress applied onto
the folded part when pressuring under an applied heat. As a
result, such problem that an external connection terminal
becomes disconnected can be prevented.

[0164] As a result, the manufacturing of a liquid crystal
module which provides a liquid crystal module of a thinner
or shorter structure while ensuring quality can be achieved.
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[0165] The liquid crystal module of the present invention
is arranged so as to include a semiconductor device wherein
a semiconductor element is provided on a surface side of a
film-like flexible substrate which has a wiring pattern
formed on the surface thereof and which is provided with
external connection terminals at both end portions, and a
folded part which is folded down to a back surface side of
the flexible substrate is formed in a fixed state at least at one
end portion of the flexible substrate; and that the semicon-
ductor element is connected to a liquid crystal panel in such
a manner that the semiconductor element faces the liquid
crystal panel (member to be connected).

[0166] According to the foregoing structure, the semicon-
ductor element is provided on the side of the liquid crystal
panel, i.e., in the inside of the liquid crystal module. There-
fore, it is possible to mount a semiconductor element with-
out adopting such undesirable arrangement that the semi-
conductor element (projected part) on the flexible substrate
is projected to the outside of the liquid crystal module can
be avoided, thereby realizing a liquid crystal module of a
thinner structure.

[0167] The electric equipment provided with the liquid
crystal module of the present invention is arranged so as to
include a semiconductor device wherein a semiconductor
element is mounted on a surface side of a film-like flexible
substrate which has a wiring pattern formed on a surface
thereof, and which is provided with external connection
terminals at both end portions, and a folded part which is
folded down to a back surface side of the flexible substrate
is formed in a fixed state at least at one end portion of the
flexible substrate; and that the semiconductor element is
connected to a liquid crystal panel as a member to be
connected, while the other external connection terminal is
connected to the printed wiring substrate.

[0168] According to the foregoing structure, a liquid crys-
tal module of a thinner structure can be realized, thereby
achieving a compact size electric equipment.

[0169] The embodiments and concrete examples of imple-
mentation discussed in the foregoing detailed explanation
serve solely to illustrate the technical details of the present
invention, which should not be narrowly interpreted within
the limits of such embodiments and concrete examples, but
rather may be applied in many variations, provided such
variations do not depart from the spirit of the present
invention or exceed the scope of the patent claims set forth
below.

What is claimed is:
1. A semiconductor device, comprising:

a film-like flexible substrate having formed thereon a
wiring pattern;

external connection terminals formed at both end portions
of said flexible substrate; and

a semiconductor element mounted on a surface side of
said flexible substrate,

wherein a folded part, which is folded down in U-shape
to a back surface side of said flexible substrate, is
formed in a fixed state at least at one end portion of said
flexible substrate.

2. A semiconductor device, comprising:

a film-like flexible substrate having formed thereon a
wiring pattern;
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external connection terminals formed at both end portions
of said flexible substrate; and

a semiconductor element mounted on a surface side of
said flexible substrate,

wherein a folded part, which is folded down in U-shape
to a back surface side of said flexible substrate, is
formed in a fixed state at least at one end portion of said
flexible substrate in such a manner that said external
connection terminals are connectible to a member to be
connected, which is provided on a side of said semi-
conductor element so as to face the member to be
connected.

3. A semiconductor device, comprising:

a film-like flexible substrate having formed thereon a
wiring pattern;

external connection terminals formed at both end portions
of said flexible substrate; and

a semiconductor element mounted on a surface side of
said flexible substrate,

wherein folded parts, which are folded down in U-shape
to a back surface side of said flexible substrate, are
formed in a fixed state at both end portions of said
flexible substrate, so that said semiconductor device, a
member to be connected, and a printed wiring substrate
can be mounted in flat on a back surface side of said
semiconductor element.

4. The semiconductor device as set forth in claim 1,

further comprising:

a spacer provided in a U-shaped structure of said folded
part, for fixing the U-shaped structure.
5. The semiconductor device as set forth in claim 4,
wherein:

said spacer is an adhesive tape or an adhesive agent.
6. The semiconductor device as set forth in claim 1,
wherein:

said flexible substrate is made of polyimide series resin,
and is formed in thickness of not more than 40 um.

7. A liquid crystal module, comprising:

said semiconductor device of claim 1;

a liquid crystal panel as a member to be connected; and
a printed wiring substrate,

wherein one of said external connection terminals of said
semiconductor device is connected to said liquid crystal
panel, while an other of said external connection ter-
minals is connected to said printed wiring substrate.
8. The liquid crystal module as set forth in claim 7,
wherein:

said flexible substrate is provided so as to have a cross
section of substantially S-shape in an inside of a
module main body.
9. The liquid crystal module as set forth in claim 8, further
comprising:

lighting means provided between said liquid crystal panel
and said flexible substrate,
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wherein said semiconductor element mounted on said
flexible substrate is provided so as to face inside of said
module main body.

10. A liquid crystal module, comprising:

a semiconductor device, a liquid crystal panel, and a
printed wiring substrate which are mounted in flat,

wherein said semiconductor device includes:

a film-like flexible substrate having formed thereon a
wiring pattern;

external connection terminals formed at both end por-
tions of said flexible substrate; and

a semiconductor element mounted on a surface side of
said flexible substrate,

wherein a folded part, which is folded down in U-shape
to a back surface side of said flexible substrate, is
formed in a fixed state at least at one end portion of said
flexible substrate.

11. A method of manufacturing a liquid crystal module
which comprises i) a semiconductor device, ii) a liquid
crystal panel as a member to be connected and iii) a printed
wiring substrate, wherein i) said semiconductor device
includes a film-like flexible substrate having formed thereon
a wiring pattern, external connection terminals formed at
both end portions of said flexible substrate, and a semicon-
ductor element mounted on a surface side of said flexible
substrate, and a folded part, which is folded down in
U-shape to a back surface side of said flexible substrate, is
formed in a fixed state at least at one end portion of said
flexible substrate; and one of said external connection ter-
minals is connected to said liquid crystal panel, while an
other of said external connection terminals is connected to
said printed wiring substrate, said method comprising the
steps of:

(a) after bonding a spacer to a back surface of the end
portion of said film-like flexible substrate having the
wiring pattern formed on the surface thereof, folding
the end portion down to the back surface side of said
flexible substrate in substantially U-shape and fixing a
resulting folded end portion to the spacer; and

(b) after said step (a), connecting the external connection
terminals of said flexible substrate to said liquid crystal
panel or said printed wiring substrate.

12. A method of manufacturing a liquid crystal module
which comprises i) a semiconductor device, ii) a liquid
crystal panel as a member to be connected and iii) a printed
wiring substrate, wherein i) said semiconductor device
includes a film-like flexible substrate having formed thereon
a wiring pattern, external connection terminals formed at
both end portions of said flexible substrate, and a semicon-
ductor element mounted on a surface side of said flexible
substrate, and a folded part, which is folded down in
U-shape to a back surface side of said flexible substrate, is
formed in a fixed state at least at one end portion of said
flexible substrate; and one of said external connection ter-
minals is connected to said liquid crystal panel, while an
other of said external connection terminals is connected to
said printed wiring substrate, said method comprising the
steps of:

i) after slightly folding down an end portion of the
film-like flexible substrate having formed thereon the
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wiring pattern to the back surface side, connecting
external connection terminals of said flexible substrate
to said liquid crystal panel or said printed wiring
substrate; and

ii) after said step i), fixing the end portion of said flexible
substrate to a spacer by folding down the end portion in
substantially U-shape to the back surface side after
bonding the spacer to the back surface of the end
portion of said flexible substrate.

13. A semiconductor device, comprising:

a wiring pattern formed on a surface side of a film-like
flexible substrate;

a semiconductor element and external connection termi-
nals which are connected to the wiring pattern,

wherein a folded part, which is folded down to a back
surface side of said flexible substrate, is formed in a
fixed state at least at one end portion of said flexible
substrate.

14. A liquid crystal module, comprising:

a semiconductor device; and

a liquid crystal panel as a member to be connected,
wherein said semiconductor device includes:

a wiring pattern formed on a surface side of a film-like
flexible substrate;

a semiconductor element and external connection ter-
minals which are connected to the wiring pattern,

wherein a folded part, which is folded down to a back
surface side of said flexible substrate, is formed in a
fixed state at least at one end portion of said flexible
substrate; and

said external connection terminals are connected to said
liquid crystal panel in such a manner that said semi-
conductor element faces said liquid crystal panel.
15. An electronic equipment, comprising a liquid crystal
module which includes:

a semiconductor device;

a liquid crystal panel as a member to be connected; and
a printed wiring substrate,

wherein said semiconductor device includes:

a film-like flexible substrate having formed thereon a
wiring pattern;

external connection terminals formed at both end portions
of said flexible substrate; and

a semiconductor element mounted on a surface side of
said flexible substrate,

wherein a folded part, which is folded down to a back
surface side of said flexible substrate, is formed in a
fixed state at least at one end portion of said flexible
substrate; and

one of said external connection terminals of said semi-
conductor device is connected to said liquid crystal
panel, while an other of said external connection ter-
minals is connected to said printed wiring substrate.
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