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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a wiring con-
nection structural body used to connect a sheet-like wir-
ing member and to a capacitive input device that uses
the wiring connection structural body.

2. Description of the Related Art

[0002] To connect flexible printed circuits (FPC) to a
wiring pattern on a circuit board, a connector for FPC use
is mounted on the circuit board (for example, see Fig. 10
in Japanese Unexamined Patent Application Publication
No. 2014-206814).
[0003] US 5,707,241 A discloses a slide locking con-
nector for making an electrical connection between a flex-
ible circuit and a printed circuit board. The printed circuit
board or semi-conductor device has contact pads for
mating with the electrical traces of the flexible circuit. A
mounting bar is provided and a leaf spring(s) secured
thereto. The electrical traces of the flexible circuit that
are aligned and overlie the leaf spring(s). Posts extend
upward from the mounting bar, and the printed circuit
board has slotted through holes formed therein for re-
ceiving the post.
[0004] WO 2010/018973 A2 discloses a slidable hinge
assembly and a slide-type personal digital assistant, ca-
pable of being manufactured through simplified manu-
facturing and assembling processes. The slidable hinge
assembly includes a first slidable hinge unit coupled to
a main body, a second slidable hinge unit coupled to a
slidable unit, and mounted to be slidable relative to the
first slidable hinge unit, a first connector fixed at the first
slidable hinge unit, a second connector fixed at the sec-
ond slidable hinge unit, and a flexible connecting member
interposed between the first slidable hinge unit and the
second slidable hinge unit, and which has one end there-
of connected to the first connector and the other end
thereof connected to the second connector.
[0005] US 2005/026494 A1 discloses a connector for
connecting a connection object which has a wiring por-
tion, a protruding portion protruding from the wiring por-
tion on one side thereof, and a wiring pattern extending
from the wiring portion to the protruding portion. In the
connector, a housing has a main body portion provided
with a receiving surface for receiving the wiring portion.
The housing further has a side portion disposed at one
side of the main body portion. The side portion has a
receiving groove for receiving the protruding portion. A
contact is held by the side portion so as to be connected
to said wiring pattern of the protruding portion.
[0006] US 2004/082211 A1 discloses a connector for
connecting a contact pad of a flexible printed circuit board
against terminals of an electronic component comprises

a body and a reinforcing plate, wherein the body is com-
bined with the electronic component and two parallel slid-
ing channels are mounted on the body corresponding to
two sides of the terminals of the electronic component,
and the reinforcing plate is combined with the contact
pad of the flexible printed circuit board so as to increase
the stiffness of the contact pad, and two sides of the re-
inforcing plate cooperate with the two parallel sliding
channels of the body, thereby connecting the contact pad
of the flexible printed circuit board against the terminals
of the electronic component.
[0007] The present invention relates to a wiring con-
nection structural body and a capacitive input device ac-
cording to the appended claims.

SUMMARY OF THE INVENTION

[0008] However, a connector used to connect a sheet-
like wiring member such as an FPC has, for example, a
mechanism in which the sheet-like wiring member is in-
terposed and secured. Therefore, the structure of the
connector is complex and large in size. This is disadvan-
tageous in that when this type of connector is mounted
on a circuit board as a part, a wide space on the circuit
board is occupied by the connector. Another disadvan-
tage is that since the mechanism of the connector has a
complex structure, the connector is more expensive in
relation to other parts. The present invention addresses
the above situation by providing a simple, inexpensive
wiring connection structural body and a capacitive input
device having the wiring connection structural body.
[0009] A wiring connection structural body according
to the present invention includes a wiring member that
includes an insulator, which is flexible and is formed like
a sheet, and a wire formed on the insulator, at least part
of the wire being exposed from the insulator; a circuit
board; a conductive leaf spring mounted on the compo-
nent-side surface of the circuit board; and a holding mem-
ber that holds at least part of the wiring member to the
circuit board so that the wire exposed from the insulator
is retained at a position at which the wire is pressed by
the leaf spring. The leaf spring and holding member are
independent of cach other.
[0010] In this structure, the leaf spring mounted on the
component-side surface and the holding member that
holds the wiring member to the circuit board are members
that are independent of each other; the leaf spring and
holding member are not formed integrally. Therefore, the
structure is simplified when compared with an ordinary
connector in which electrodes forming contact points and
a mechanism that secures wires are integrated as a sin-
gle member.
[0011] The wiring connection structural body accord-
ing to the invention has a base that supports the circuit
board. The holding member is preferably formed inte-
grally with the base.
[0012] In this structure, the holding member is formed
integrally with the base, so a part that secures the holding
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member to the circuit board does not need to be provided
separately. Therefore, the structure is simplified.
[0013] The wiring connection structural body accord-
ing to the invention has a reinforcing board secured to
the insulator. The holding member preferably holds the
reinforcing board to the circuit board.
[0014] In this structure, the reinforcing board secured
to the insulator is held to the circuit board, so the insulator
is stably held to the circuit board together with the rein-
forcing board.
[0015] The holding member includes: a plane disposed
so as to face the component-side surface, one surface
of the reinforcing board abutting the plane; a fist restrict-
ing part extending uprightly around the reinforcing board
on the plane, the fist restricting part restricting the dis-
placement of the reinforcing board in a direction along
the plane; and a second restricting part disposed be-
tween the reinforcing board and the component-side sur-
face, the second restricting part restricting the displace-
ment of the reinforcing board in a direction away from
the plane. The reinforcing board preferably includes an
elastically deformable part that can be elastically de-
formed in a direction away from the plane to a position
at which the restriction by the fist restricting part is can-
celled, outside a range within which the displacement of
the reinforcing board is restricted by the second restrict-
ing part.
[0016] In this structure, the displacement of the rein-
forcing board is restricted by the first restricting part in a
direction along the plane and is also restricted by the
second restricting part in a direction away from the plane.
Therefore, the reinforcing board is stably held at a posi-
tion at which the reinforcing board faces the component-
side surface. If the reinforcing board is attached at a po-
sition at which the reinforcing board is restricted by both
the first restricting part and the second restricting part,
when the elastically deformable part is elastically de-
formed in the middle of the attachment, the reinforcing
board can be placed in a state in which the restriction by
the first restricting part is cancelled. Therefore, a work
operation to attach the reinforcing board is simplified.
[0017] The reinforcing board includes a fixed part se-
cured to the insulator and a linking part that links the fixed
part and elastically deformable part together.
[0018] In this structure, the elastically deformable part
is linked to the fixed part through the linking part; the
elastically deformable part is not secured directly to the
insulator. Therefore, even if the elastically deformable
part is elastically deformed, the insulator is not deformed.
Therefore, a work operation to attach the reinforcing
board is simplified.
[0019] Part of the elastically deformable part is inter-
posed between the second restricting part and the plane.
Preferably, the linking part elastically links the fixed part
and part of the elastically deformable part interposed be-
tween the second restricting part and the plane together.
In the plane, a hole is preferably formed in at least part
of an area that faces the second restricting part with part

of the elastically deformable part intervening between
the plane and the second restricting part.
[0020] In this structure, part of the elastically deform-
able part interposed between the plane and the second
restricting part is elastically linked to the fixed part through
the linking part. If another portion, of the elastically de-
formable part, that is not interposed between the plane
and the second restricting part is elastically deformed in
a direction away from the plane, the linking part is elas-
tically deformed. In this case, part of the elastically de-
formable part interposed between the second restricting
part and the component-side surface is inclined toward
the hole. As a result, the elastically deformable part is
further likely to be deformed in a direction away from the
plane. Therefore, a work operation to attach the reinforc-
ing board is further simplified.
[0021] The insulator is preferably a band-like member.
The fixed part is preferably secured to an end of the band-
like member in its longitudinal direction. The elastically
deformable part preferably extends in a brachial shape
along the longitudinal direction of the band-like member.
The linking part preferably links an end of the elastically
deformable part and an end of the fixed part in the lon-
gitudinal direction of the band-like member together. The
reinforcing board preferably includes two elastically de-
formable parts arranged in a direction orthogonal to the
longitudinal direction of the band-like member with the
fixed part intervening between the two elastically deform-
able parts and also includes two linking parts, each of
which links one of the two elastically deformable parts to
the fixed part.
[0022] In this structure, the two elastically deformable
parts extending in a brachial shape along the longitudinal
direction of the band-like member are arranged in a di-
rection orthogonal to the longitudinal direction of the
band-like member with the fixed part intervening between
the two elastically deformable parts, so the shape of the
reinforcing board can be made compact. Since an end
of the fixed part in the longitudinal direction of the band-
like member and an end of the elastically deformable part
are linked together by the linking part, it is possible to
largely elastically deform the elastically deformable part
extending in a brachial shape in a direction away from
the plane.
[0023] The wire of the wiring member is preferably a
carbon ink layer formed on the insulator.
[0024] In this structure, the wire is formed by printing
a carbon ink on the insulator, so the wire can be inex-
pensively formed on the insulator in a simple process.
[0025] A capacitive input device in a second aspect of
the present invention has the wiring connection structural
body in the above first aspect, a sensor unit formed in-
tegrally with the wiring member, the sensor unit including
a detection electrode the capacitance of which changes
depending on the proximity of an object, and a capaci-
tance detecting circuit that detects the capacitance of the
detection electrode according to charges accumulated
in the detection electrode. The detection electrode is con-
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nected to the leaf spring through the wire of the wiring
member. The circuit board includes a wire that intercon-
nects the leaf spring and capacitance detecting circuit.
[0026] In this structure, the sensor unit is formed inte-
grally with the wiring member, so the structure is simpli-
fied.
[0027] In the present invention, a capacitive input de-
vice that can be easily assembled can be provided while
precision with which an input operation is detected is
maintained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

Fig. 1 is a perspective cross-sectional view illustrat-
ing a capacitive input device of the present invention;
Fig. 2 illustrates a sensor unit, a wiring member, a
reinforcing board, and a circuit board in the perspec-
tive cross-sectional view illustrated in Fig. 1;
Fig. 3 is an enlarged perspective view illustrating a
state in which the reinforcing board is held by a hold-
ing member;
Fig. 4 is a drawing in which the wiring member and
reinforcing board illustrated are eliminated from the
enlarged perspective view in Fig. 3;
Fig. 5 is an enlarged perspective view in which the
tip of the wiring member with the reinforcing board
secured is illustrated;
Figs. 6A and 6B illustrate an example of a leaf spring,
Fig. 6A being a perspective view, Fig. 6B being a
plan view; and
Fig. 7 illustrates an example of a structure, in a ca-
pacitive input device, that is involved in the detection
of a capacitance.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0029] A capacitive input device in an embodiment of
the present invention will be described below with refer-
ence to the drawing. The capacitive input device in this
embodiment is used in operation panels of various de-
vices such as, for example, an operation panel used for
air conditioning in a vehicle. The capacitive input device
detects an input operation (such as a touch operation)
on the operation panel. Fig. 1 is a perspective cross-
sectional view illustrating an example of the capacitive
input device in an embodiment of the present invention.
[0030] In this description, three directions that mutually
orthogonal will be denoted X, Y, and Z. Directions that
are included in the X direction and are mutually opposite
will be denoted X1 and X2. Directions that are included
in the Y direction and are mutually opposite will be de-
noted Y1 and Y2. Directions that are included in the Z
direction and are mutually opposite will be denoted Z1
and Z2.
[0031] As illustrated in Fig. 1, the capacitive input de-
vice in this embodiment has an outer envelope 10, on

which an operation surface 14 used by the user to per-
form a touch operation is formed, a circuit board 40, on
which electronic parts are mounted, and a base 70, which
supports the outer envelope 10 and circuit board 40. The
outer envelope 10 and circuit board 40 are secured to
the base 70 with screws, snap fasteners, or the like.
[0032] In the example in Fig. 1, the outer envelope 10
is positioned substantially on the Z1 side with respect to
the base 70. The circuit board 40 is positioned on the Z2
side of the base 70. The operation surface 14 of the outer
envelope 10 faces the Z1 side, and expands in the X
direction and Y direction as a whole. The circuit board
40 has a component-side surface 41 parallel to an XY
plane. The base 70, disposed opposite to the component-
side surface 41, has a floor part 72 substantially parallel
to the XY plane.
[0033] A plurality of light-emitting areas 82 are formed
on the operation surface 14 of the outer envelope 10.
Light emitted from light-emitting elements 80 mounted
on the circuit board 40 passes through the light-emitting
areas 82. The light-emitting element 80 will be described
later. A light guiding member 81 having translucency is
provided between each light-emitting element 80 on the
circuit board 40 and its corresponding light-emitting area
82 on the outer envelope 10. Each light guiding member
81 is supported by a support member 71 provided on the
base 70 and is secured to the outer envelope 10 and
circuit board 40.
[0034] Fig. 2 illustrates internal main members (a sen-
sor unit 24, a wiring member 20, a reinforcing board 30,
and the circuit board 40, which will be described later) in
the perspective cross-sectional view illustrated in Fig. 1.
The capacitive input device in this embodiment has a
sensor unit 24 in which capacitances changes depending
on the proximity of a finger or another object and also
has capacitance detecting circuits 90 that detect capac-
itances in the sensor unit 24. As illustrated in Figs. 1 and
2, the sensor unit 24 is disposed on the inner surface of
the outer envelope 10, the inner surface facing the op-
eration surface 14. The capacitive input device also has
a holding member 60 and leaf springs 50. The wiring
member 20, reinforcing board 30, holding member 60,
leaf springs 50, and circuit board 40 constitute a wiring
connection structural body, in this embodiment, that elec-
trically interconnects the sensor unit 24 and capacitance
detecting circuits 90.
[0035] The sensor unit 24 is a sheet-like member as
illustrated in Fig. 2. The sensor unit 24 is disposed along
the inner surface of the outer envelope 10, the inner sur-
face facing the operation surface 14. The sensor unit 24
has an insulator 26, which is made of, for example, a
flexible, thin resin, and also has a plurality of detection
electrodes 25 formed like a thin film on a surface of the
insulator 26 by using conductors made of a sliver paste,
a carbon ink, or the like. When, on the operation surface
14, a finger or another object comes in contact with an
area opposite to a detection electrode 25, the capaci-
tance of the detection electrode 25 changes as the result
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of the contact of the object (the proximity of the object
with the outer envelope 10 intervening between the ob-
ject and the detection electrode 25). In the wiring con-
nection structural body in this embodiment, a conductive
path is formed so as to transfer charges accumulated in
the detection electrode 25 to the capacitance detecting
circuit 90, according to the capacitance of the detection
electrode 25.
[0036] As illustrated in Fig. 2, the sensor unit 24 has
openings 27, through which light from the light guiding
members 81 passes, at positions at which the openings
27 face the relevant light-emitting areas 82 on the oper-
ation surface 14. One detection electrode 25 is formed
around each opening 27.
[0037] On the component-side surface 41 of the circuit
board 40, a plurality of light-emitting elements 80 are
mounted in correspondence to a plurality of light-emitting
areas 82 on the operation surface 14, as illustrated in
Fig. 2. Each light-emitting element 80 is driven by a light
emitting element driving circuit (not illustrated) so as to
be turned on to emit light or turned off according to a
result of the detection of the capacitance of the detection
electrode 25 disposed close to its corresponding light-
emitting area 82.
[0038] The wiring member 20, formed integrally with
sensor unit 24, includes an insulator 21, which is made
of, for example, a flexible resin in a sheet shape, and
also includes wires 22 formed on the insulator 21. The
insulator 21 of the wiring member 20 and the insulator
26 of the sensor unit 24 are integrated together, forming
a single sheet-like insulator. The wires 22 on the wiring
member 20 and the detection electrodes 25 of the sensor
unit 24 are formed on this common sheet-like insulator
as conductive thin films formed with a silver paste, a car-
bon ink, or the like.
[0039] As illustrated in Figs. 1 and 2, the insulator 21
of the wiring member 20 is formed like a band. One end
of the wiring member 20 is linked to the end of the sensor
unit 24 on the X1 side. The holding member 60 holds the
other end of the wiring member 20 toward the compo-
nent-side surface 41. As illustrated in Fig. 1, the holding
member 60 is formed integrally with the base 70. The
holding member 60 extends uprightly from the Z2-side
surface of the floor part 72 of the base 70 toward the
component-side surface 41. The tip of the holding mem-
ber 60 holds the other end of the wiring member 20
formed like a band.
[0040] Fig. 3 is an enlarged perspective view illustrat-
ing a state in which the reinforcing board 30 is held by
the holding member 60. Fig. 4 is a drawing in which the
wiring member 20 and reinforcing board 30 illustrated in
the enlarged perspective view in Fig. 3 are eliminated.
Fig. 5 is an enlarged perspective view in which the tip of
the wiring member 20 with the reinforcing board 30 se-
cured is illustrated. In Figs. 3 to 5, the Z1 side is viewed
from the Z2 side (the upper side of the perspective views
in Figs. 1 and 2 is viewed from the lower side).
[0041] As illustrated in Fig. 5, the wiring member 20

has a plurality of wires 22 extending along the longitudinal
direction of the wiring member 20. At an end of the wiring
member 20 in its longitudinal direction, each wire 22 has
a contact electrode 23 exposed from the insulator 21.
The contact electrode 23 is brought into contact with one
leaf spring 50 mounted on the component-side surface
41 of the circuit board 40, electrically interconnecting the
sensor unit 24 and capacitance detecting circuit 90. The
holding member 60 holds an end of the wiring member
20 to the circuit board 40 so that the contact electrode
23, exposed from the insulator 21, of each wire 22 is
retained at a position at which the contact electrode 23
is pressed by the leaf spring 50.
[0042] As illustrated in Fig. 5, the reinforcing board 30
is secured to an end of the insulator 21, the contact elec-
trodes 23 being exposed at the end. The reinforcing
board 30 is a plate-like member formed by an insulative
material such a resin. The reinforcing board 30 is thicker
than the insulator 21. The holding member 60 holds the
reinforcing board 30 to the circuit board 40.
[0043] As illustrated in Figs. 3 and 4, the holding mem-
ber 60 has a plane 61, a first restricting part 62, and sec-
ond restricting parts 64 and 65. The plane 61 is disposed
so as to face the component-side surface 41 of the circuit
board 40 and is parallel to the XY plane. One surface of
the reinforcing board 30 abuts the plane 61.
[0044] The first restricting part 62 extends uprightly
around an area, on the plane 61, that the reinforcing
board 30 abuts. The first restricting part 62 restricts the
displacement of the reinforcing board 30 in directions
along the plane 61. In the example in Figs. 3 and 4, the
first restricting part 62 is substantially C-shaped. The first
restricting part 62 encloses the circumference of the edg-
es of the reinforcing board 30, except the edges of part
of the reinforcing board 30 on the X1 side, the insulator
21 in a band shape extending through the part.
[0045] The second restricting parts 64 and 65 are dis-
posed between the reinforcing board 30 and the compo-
nent-side surface 41. They restrict the displacement of
the reinforcing board 30 in a direction away from the plane
61. In the example in Figs. 3 and 4, the second restricting
parts 64 and 65 are disposed at the tip of the first restrict-
ing part 62 on the same side as the component-side sur-
face 41 (on the Z2 side). The second restricting parts 64
and 65 protrude from the tip of the first restricting part 62
so as to overlap the reinforcing board 30 in a plan view
toward the plane 61.
[0046] As illustrated in Fig. 5, the reinforcing board 30
has a fixed part 31, which is secured to the insulator 21,
elastically deformable parts 32A and 32B, which can be
elastically deformed in the Z direction, a linking part 33A
that links the fixed part 31 and elastically deformable part
32A together, and a linking part 33B that links the fixed
part 31 and elastically deformable part 32B together. In
the example in Fig. 5, the fixed part 31 has a substantially
rectangular shape and is secured to an end of the insu-
lator 21 (band-like member) in its longitudinal direction,
the contact electrodes 23 being exposed at the end. The
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elastically deformable parts 32A and 32B extend in a
brachial shape along the longitudinal direction of the in-
sulator 21 (band-like member), and are arranged in the
Y direction with the fixed part 31 intervening between the
elastically deformable parts 32A and 32B. The linking
part 33A links an end 35A of the elastically deformable
part 32A and an end 34 of the fixed part 31 in the longi-
tudinal direction of the insulator 21 (band-like member)
together.
The linking part 33B links an end 35B of the elastically
deformable part 32B and the end 34 of the fixed part 31
in the longitudinal direction of the insulator 21 (band-like
member) together.
[0047] As illustrated in Figs. 3 and 5, an end 321A of
the elastically deformable part 32A is interposed between
the second restricting part 64 and the plane 61. The link-
ing part 33A elastically links the end 321A and fixed part
31 together. An end 321B of the elastically deformable
part 32B is interposed between the second restricting
part 65 and the plane 61. The linking part 33B elastically
links the end 321B and fixed part 31 together.
[0048] As illustrated in Fig. 4, in the plane 61, a hole
66 is formed in an area opposite to the second restricting
part 64 with the end 321A of the elastically deformable
part 32A intervening between the plane 61 and the sec-
ond restricting part 64 and a hole 67 is formed in an area
opposite to the second restricting part 65 with the end
321B of the elastically deformable part 32B intervening
between the plane 61 and second restricting part 65.
[0049] As illustrated in Fig. 5, the reinforcing board 30
has a concave part 36 substantially at the center of the
end 34 of the fixed part 31 in the direction in which the
elastically deformable parts 32A and 32B are arranged
(in the Y direction). The concave part 36 engages a con-
vex part 63 formed as part of the first restricting part 62.
[0050] When the reinforcing board 30 is to be attached
to the holding member 60, the reinforcing board 30 is first
inserted from the X1 side toward the X2 direction so that
the end 321A of the elastically deformable part 32A is
interposed between the second restricting part 64 and
the plane 61 and the end 321B of the elastically deform-
able part 32B is interposed between the second restrict-
ing part 65 and the plane 61. At that time, the reinforcing
board 30 is slightly inclined in the Z1 direction so that
part of the end 321A drops into the hole 66 in the plane
61 and part of the end 321B drops into the hole 67 in the
plane 61. The elastically deformable parts 32A and 32B
move onto the tip of the first restricting part 62 on the Z2
side and is elastically deformed in the Z2 direction. When
the reinforcing board 30 is further inserted in the X direc-
tion, the concave part 36 of the reinforcing board 30 en-
gages the convex part 63 of the first restricting part 62,
determining the position of the reinforcing board 30 in
the Y direction. The elastically deformable parts 32A and
32B come off the tip of the first restricting part 62 on the
Z2 side and their elastic deformation is restored to the
original shape, making the elastically deformable parts
32A and 32B flat as a whole. Accordingly, the reinforcing

board 30 is placed in a state in which its displacement is
restricted by the first restricting part 62 in directions par-
allel to the plane 61 and is also restricted by the second
restricting parts 64 and 65 in a direction away from the
plane 61.
[0051] Figs. 6A and 6B illustrate an example of the leaf
spring 50; Fig. 6A is a perspective view and Fig. 6B is a
plan view.
[0052] The leaf spring 50 is an elastic member formed
by bending a plate-like metallic body. The leaf spring 50
has band-like members 52 and 53 and a rectangular plate
member 51, to which one end of the band-like member
52 and one end of the band-like member 53 are connect-
ed. The band-like members 52 and 53 are bent spirally
around a center line L perpendicular to the XY plane in
the same direction. The rectangular plate member 51 is
substantially square in a plan view in the Z direction. A
point at which the band-like member 52 and rectangular
plate member 51 are mutually connected and a point at
which the band-like member 53 and rectangular plate
member 51 are mutually connected are symmetric with
respect to the center of the square (center line L). The
band-like members 52 and 53 extend from diagonally
opposite corners of the square along opposite edges of
the square. As illustrated in Fig. 6A, the band-like mem-
bers 52 and band-like member 53 are gradually displaced
away from the rectangular plate member 51 in the Z1
direction and the diameter of the turn of the spiral is grad-
ually reduced, starting from their one ends at which they
are connected to the rectangular plate member 51 until
their other ends are reached. At the other end of the band-
like member 52, which is not connected to the rectangular
plate member 51, a contact part 55 is provided that is
brought into contact with one contact electrode 23 of the
wiring member 20. On the contact part 55, a protrusion
56 extending in the Z1 direction is formed at a position
corresponding to the center of the turn of the spiral. The
other end of the band-like member 53 is positioned on
the Z2 side of the contact part 55. The leaf spring 50
produces an elastic force with which the contact elec-
trode 23 in contact with the contact part 55 is pressed in
the Z1 direction.
[0053] Fig. 7 illustrates an example of a structure, in
the capacitive input device in this embodiment, that is
involved in the detection of a capacitance. The capaci-
tance detecting circuit 90 provided in the capacitive input
device in this embodiment detects a capacitance de-
pending on the proximity of an object 100 (such a finger)
to the operation surface 14, according to charges accu-
mulated in the relevant detection electrode 25 of the sen-
sor unit 24. For example, the capacitance detecting cir-
cuit 90 periodically applies a pulse voltage with a certain
amplitude to the detection electrode 25 and detects
charges accumulated across the detection electrode 25
and a reference potential (ground) on the basis of the
pulse voltage. The charges detected by the capacitance
detecting circuit 90 are substantially proportional to the
capacitance across the detection electrode 25 and the
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object 100 close to the operation surface 14. The capac-
itance detecting circuit 90, which includes, for example,
an analog-to-digital convertor, outputs detected data
Dout with a predetermined bit length, the detected data
Dout indicating the amount of charges detected. The ca-
pacitance detecting circuit 90 is formed by one or a plu-
rality of electronic parts and is mounted on the circuit
board 40 or another board.
[0054] As described above, in the wiring connection
structural body in this embodiment, the holding member
60 that holds the wiring member 20 to the circuit board
40 is provided so that the contact electrodes 23 of the
wires 22, the contact electrodes 23 being exposed from
the insulator 21, which is flexible and is formed like a
sheet, are retained at positions at which the contact elec-
trodes 23 are pressed by the relevant leaf springs 50
mounted on the circuit board 40. The holding member
60 is independent of the leaf springs 50; the holding mem-
ber 60 and leaf springs 50 are not formed integrally. In
an ordinary connector, electrodes forming contact points
and a mechanism that secures wires are integrated as a
single member. In the wiring connection structural body
in this embodiment, however, a structure in which the
leaf springs 50 and holding member 60 are integrated
together is eliminated. Therefore, the structure of the wir-
ing connection structural body is simplified and its size
can be reduced when compared with a case in which an
ordinary connector is used. In addition, the simplified
structure enables the wiring connection structural body
to be manufactured at a cost lower than the cost of an
ordinary connector.
[0055] In the wiring connection structural body in this
embodiment, the holding member 60 and the base 70
supporting the circuit board 40 are formed integrally, so
a part that secures the holding member 60 to the circuit
board 40 does not need to be provided separately. This
further simplifies the structure of the wiring connection
structural body.
[0056] In the wiring connection structural body in this
embodiment, the reinforcing board 30 is secured to the
insulator 21 and is held to the circuit board 40 by the
holding member 60. Therefore, the insulator 21 having
flexibility can be stably held to the circuit board 40 togeth-
er with the reinforcing board 30.
[0057] In the wiring connection structural body in this
embodiment, the displacement of the reinforcing board
30 is restricted by the first restricting part 62 in directions
along the plane 61 and is also restricted by the second
restricting parts 64 and 65 in a direction away from the
plane 61. Therefore, the reinforcing board 30 can be sta-
bly held at a position at which the reinforcing board 30
faces the component-side surface 41.
[0058] In the wiring connection structural body in this
embodiment, if the reinforcing board 30 is attached at a
position at which the reinforcing board 30 is restricted by
both the first restricting part 62 and the second restricting
parts 64 and 65, when the elastically deformable parts
32A and 32B are elastically deformed in the middle of

the attachment, the reinforcing board 30 can be placed
in a state in which the restriction by the first restricting
part 62 is cancelled. This simplifies a work operation to
attach the reinforcing board 30 to the holding member 60.
[0059] In the wiring connection structural body in this
embodiment, the elastically deformable part 32A is linked
to the fixed part 31 through the linking part 33A and the
elastically deformable part 32B is linked to the fixed part
31 through the linking part 33B; the elastically deformable
parts 32A and 32B are not secured directly to the insulator
21. Therefore, even if the elastically deformable parts
32A and 32B are elastically deformed, the insulator 21
is not deformed. This simplifies the work operation to
attach the reinforcing board 30 to the holding member 60.
[0060] In the wiring connection structural body in this
embodiment, the end 321A, interposed between the sec-
ond restricting part 64 and the plane 61, of the elastically
deformable part 32A is elastically linked to the fixed part
31 through the linking part 33A, and the end 321B, inter-
posed between the second restricting part 65 and the
plane 61, of the elastically deformable part 32B is elas-
tically linked to the fixed part 31 through the linking part
33B. Therefore, if another portion, of the elastically de-
formable part 32A, that is not interposed between the
second restricting part 64 and the plane 61 is elastically
deformed in a direction away from the plane 61, the link-
ing part 33A is elastically deformed. This also true for
another portion, of the elastically deformable part 32B,
that is not interposed between the second restricting part
65 and the plane 61. In this case, the end 321A of the
elastically deformable part 32A is inclined toward the hole
66 in the plane 61 and the end 321B of the elastically
deformable part 32B is inclined toward the hole 67 in the
plane 61. Therefore, the elastically deformable parts 32A
and 32B are further likely to be deformed in the direction
away from the plane 61, including the deformations of
the linking part 33A and 33B, respectively. This further
simplifies the work operation to attach the reinforcing
board 30 to the holding member 60.
[0061] In the wiring connection structural body in this
embodiment, the two elastically deformable parts 32A
and 32B extending in a brachial shape along the longi-
tudinal direction of the insulator 21 (band-like member)
are arranged in a direction orthogonal to the longitudinal
direction of the insulator 21 (band-like member) with the
fixed part 31 intervening between the elastically deform-
able parts 32A and 32B. Therefore, the shape of the re-
inforcing board 30 can be made compact.
[0062] In the wiring connection structural body in this
embodiment, the end 34 of the fixed part 31 and the end
35A of the elastically deformable part 32A are linked to-
gether by the linking part 33A, and the end 34 of the fixed
part 31 and the end 35B of the elastically deformable part
32B are linked together by the linking part 33B. Therefore,
the elastically deformable parts 32A and 32B extending
in a brachial shape can be largely elastically deformed
in a direction away from the plane 61.
[0063] In the wiring connection structural body in this
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embodiment, the wires 22 are formed by printing a carbon
ink on the insulator 21, so the wires 22 can be inexpen-
sively formed on the insulator 21 in a simple process.
[0064] In the capacitive input device in this embodi-
ment, the sensor unit 24 is formed integrally with the wir-
ing member 20 in the wiring connection structural body
described above, so a connector or the like is not needed
to interconnect the sensor unit 24 and wiring member 20.
Therefore, the structure of the wiring connection struc-
tural body is simplified.
[0065] The present invention is not limited to the em-
bodiment described above. That is, a person having or-
dinary skill in the art may make various modifications,
combinations, subcombinations, and replacements for
the constituent elements in the above embodiment, with-
out departing from the technical range of the present in-
vention or an equivalent range of the technical range.
[0066] For example, in the embodiment described
above, two elastically deformable parts denoted 32A and
32B are provided on the reinforcing board 30. In the
present invention, however, only one elastically deform-
able part or three or more elastically deformable parts
may be provided. In the present invention, one elastically
deformable part may be pressed by a plurality of second
restricting parts, or a plurality of elastically deformable
parts may be pressed by a single second restricting part.
The second restricting part may press not only the elas-
tically deformable part but also the fixed part.

Claims

1. A wiring connection structural body comprising:

a wiring member (20) that includes an insulator
(21), which is flexible and is formed like a sheet,
and a wire (22) formed on the insulator (21), at
least part of the wire (22) being exposed from
the insulator (21);
a circuit board (40);
a conductive leaf spring (50) mounted on a com-
ponent-side surface (41) of the circuit board
(40); and
a holding member (60) holding at least part of
the wiring member (20) to the circuit board (40)
so that the wire (22) exposed from the insulator
(21) is retained at a position at which the wire
(22) is pressed by the leaf spring (50), wherein
the leaf spring (50) and the holding member (60)
are independent of each other; characterized
by
a base (70) that supports the circuit board (40);
the holding member (60) being formed integrally
with the base (70);
a reinforcing board (30) secured to the insulator
(21), wherein the holding member (60) holds the
reinforcing board (30) to the circuit board (40),
wherein the holding member (60) includes:

a plane (61) disposed so as to face the com-
ponent-side surface (41), one surface of the
reinforcing board (30) abutting the plane
(61),
a first restricting part (62) extending upright-
ly around the reinforcing board (30) on the
plane (61), the first restricting part (62) re-
stricting a displacement of the reinforcing
board (30) in a direction along the plane
(61), and
a second restricting part (64, 65) disposed
between the reinforcing board (30) and the
component-side surface (41), the second
restricting part (64, 65) restricting a dis-
placement of the reinforcing board (30) in a
direction away from the plane (61),
wherein the reinforcing board (30) includes
an elastically deformable part (32A, 32B)
that is elastically deformable in a direction
away from the plane (61) to a position at
which a restriction by the first restricting part
(62) is cancelled, outside a range within
which the displacement of the reinforcing
board (30) is restricted by the second re-
stricting part (64, 65),
wherein the reinforcing board (30) further
includes
a fixed part (31) secured to the insulator
(21), and
a linking part (33A, 33B) that links the fixed
part (31) and the elastically deformable part
(32A, 32B) together,
wherein:

part (321A, 321B) of the elastically de-
formable part (32A, 32B) is interposed
between the second restricting part (64,
65) and the plane (61);
the linking part (33A, 33B) elastically
links the fixed part (31) and the part
(321A, 321B) of the elastically deform-
able part (32A, 32B) together; and
in the plane (61), a hole (66, 67) is
formed in at least part of an area that
faces the second restricting part (64,
65) with the part (321A, 321B) of the
elastically deformable part (32A, 32B)
intervening between the plane (61) and
the second restricting part (64, 65).

2. The wiring connection structural body according to
Claim 1, wherein:

the insulator (21) is a band-like member;
the fixed part (31) is secured to an end of the
band-like member in a longitudinal direction of
the band-like member;
the elastically deformable part (32A, 32B) ex-
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tends in a brachial shape along the longitudinal
direction of the band-like member:

the linking part (33A, 33B) links an end of
the elastically deformable part (32A, 32B)
and an end of the fixed part (31) in the lon-
gitudinal direction of the band-like member
together; and
the reinforcing board (30) includes
two elastically deformable parts (32A, 32B)
arranged in a direction orthogonal to the lon-
gitudinal direction of the band-like member
with the fixed part (31) intervening between
the two elastically deformable parts (32A,
32B), and
two linking parts (33A, 33B), each of which
links one of the two elastically deformable
parts (32A, 32B) to the fixed part (31).

3. The wiring connection structural body according to
Claim 1 or 2, wherein the wire (22) of the wiring mem-
ber (20) is a carbon ink layer formed on the insulator
(21).

4. A capacitive input device comprising:

the wiring connection structural body according
to any one of Claims 1 to 3,
a sensor unit (24) formed integrally with the wir-
ing member (20), the sensor unit (24) including
a detection electrode (25) the capacitance of
which changes depending on a proximity of an
object (100); and
a capacitance detecting circuit (90) that detects
the capacitance of the detection electrode (25)
according to a charge accumulated in the de-
tection electrode (25); wherein
the detection electrode (25) is connected to the
leaf spring (50) through the wire (22) of the wiring
member (20), and
the circuit board (40) includes a wire that inter-
connects the leaf spring (50) and the capaci-
tance detecting circuit (90).

Patentansprüche

1. Verdrahtungsverbindungs-Strukturkörper, aufwei-
send:

ein Verdrahtungselement (20), das einen Isola-
tor (21), der flexibel ist und flächenkörperartig
ausgebildet ist, und einen Draht (22) beinhaltet,
der auf dem Isolator (21) gebildet ist, wobei zu-
mindest ein Teil des Drahts (22) von dem Isola-
tor (21) freiliegt;
eine Leiterplatte (40);
eine leitfähige Blattfeder (50), die an einer kom-

ponentenseitigen Oberfläche (41) der Leiter-
platte (40) angebracht ist; und
ein Halteelement (60), das mindestens einen
Teil des Verdrahtungselements (20) an der Lei-
terplatte (40) derart hält, dass der von dem Iso-
lator (21) freiliegende Draht (22) in einer Position
festgehalten ist, an der der Draht (22) von der
Blattfeder (50) mit Druck beaufschlagt wird, wo-
bei die Blattfeder (50) und das Halteelement (60)
voneinander unabhängig sind;
gekennzeichnet durch
eine Basis (70), die die Leiterplatte (40) abstützt;
wobei das Halteelement (60) mit der Basis (70)
in integraler Weise ausgebildet ist;
eine Verstärkungsplatte (30), die an dem Isola-
tor (21) befestigt ist, wobei das Halteelement
(60) die Verstärkungsplatte (30) an der Leiter-
platte (40) hält;
wobei das Halteelement (60) aufweist:

eine Ebene (61), die der komponentensei-
tigen Oberfläche (41) zugewandt angeord-
net ist, wobei eine Oberfläche der Verstär-
kungsplatte (30) an der Ebene (61) anliegt,
ein erstes Begrenzungsteil (62), das sich
aufrecht um die Verstärkungsplatte (30) auf
der Ebene (61) erstreckt, wobei das erste
Begrenzungsteil (62) eine Verschiebung
der Verstärkungsplatte (30) in einer Rich-
tung entlang der Ebene (61) einschränkt,
und
ein zweites Begrenzungsteil (64, 65), das
zwischen der Verstärkungsplatte (30) und
der komponentenseitigen Oberfläche (41)
angeordnet ist, wobei das zweite Begren-
zungsteil (64, 65) eine Verschiebung der
Verstärkungsplatte (30) in einer Richtung
von der Ebene (61) weg einschränkt;
wobei die Verstärkungsplatte (30) einen
elastisch verformbaren Bereich (32A, 32B)
aufweist, der in einer Richtung von der Ebe-
ne (61) weg in eine Position, in der eine Ein-
schränkung durch den ersten Begren-
zungsteil (62) aufgehoben ist, außerhalb
von einem Bereich elastisch verformbar ist,
innerhalb dessen die Verschiebung der
Verstärkungsplatte (30) durch das zweite
Begrenzungsteil (64, 65) eingeschränkt ist,
wobei die Verstärkungsplatte (30) ferner ei-
nen an dem Isolator (21) befestigten fest-
stehenden Bereich (31) und einen Verbin-
dungsbereich (33A, 33B) aufweist, der den
feststehenden Bereich (31) und den elas-
tisch verformbaren Bereich (32A, 32B) mit-
einander verbindet,
wobei:

ein Teil (321A, 321B) des elastisch ver-
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formbaren Bereichs (32A, 32B) zwi-
schen dem zweiten Begrenzungsteil
(64, 65) und der Ebene (61) angeordnet
ist;
der Verbindungsbereich (33A, 33B)
den feststehenden Bereich (31) und
den Teil (321A, 321B) des elastisch
verformbaren Bereichs (32A, 32B)
elastisch miteinander verbindet; und
wobei in der Ebene (61) eine Öffnung
(66, 67) in mindestens einem Teil einer
Region gebildet ist, die dem zweiten
Begrenzungsteil (64, 65) zugewandt
ist, wobei der Teil (321A, 321B) des
elastisch verformbaren Bereichs (32A,
32B) zwischen der Ebene (61) und dem
zweiten Begrenzungsteil (64, 65) ange-
ordnet ist.

2. Verdrahtungsverbindungs-Strukturkörper nach An-
spruch 1,
wobei:

der Isolator (21) ein bandartiges Element ist;
der feststehende Bereich (31) an einem Ende
des bandartigen Elements in einer Längsrich-
tung des bandartigen Elements befestigt ist;
sich der elastisch verformbare Bereich (32A,
32B) in einer brachialen Form entlang der
Längsrichtung des bandartigen Elements er-
streckt;
der Verbindungsbereich (33A, 33B) ein Ende
des elastisch verformbaren Bereichs (32A, 32B)
und ein Ende des feststehenden Bereichs (31)
in Längsrichtung des bandartigen Elements mit-
einander verbindet; und
wobei die Verstärkungsplatte (30) aufweist:

zwei elastisch verformbare Bereiche (32A,
32B), die in einer Richtung orthogonal zu
der Längsrichtung des bandartigen Ele-
ments angeordnet sind, wobei der festste-
hende Bereich (31) zwischen den beiden
elastisch verformbaren Bereichen (32A,
32B) angeordnet ist, und
zwei Verbindungsbereiche (33A, 33B), die
jeweils einen der beiden elastisch verform-
baren Bereiche (32A, 32B) mit dem festste-
henden Bereich (31) verbinden.

3. Verdrahtungsverbindungs-Strukturkörper nach An-
spruch 1 oder 2, wobei der Draht (22) des Verdrah-
tungselements (20) eine auf dem Isolator (21) aus-
gebildete Kohlenstoff-Farbschicht ist.

4. Kapazitive Eingabevorrichtung, aufweisend:

den Verdrahtungsverbindungs-Strukturkörper

nach einem der Ansprüche 1 bis 3,
eine Sensoreinheit (24), die mit dem Verdrah-
tungselement (20) in integraler Weise ausgebil-
det ist, wobei die Sensoreinheit (24) eine Erfas-
sungselektrode (25) aufweist, deren Kapazität
sich in Abhängigkeit von der Nähe eines Objekts
(100) ändert; und
eine Kapazitätserfassungsschaltung (90), die
die Kapazität der Erfassungselektrode (25) in
Abhängigkeit von einer in der Erfassungselekt-
rode (25) ackumulierten Ladung erfasst;
wobei die Erfassungselektrode (25) mit der
Blattfeder (50) durch den Draht (22) des Ver-
drahtungselements (20) verbunden ist, und
wobei die Leiterplatte (40) einen Draht beinhal-
tet, der die Blattfeder (50) und das Blattfedere-
lement (50) und die Kapazitätserfassungsschal-
tung (90) miteinander verbindet.

Revendications

1. Corps de structure de connexion de câblage,
comprenant :

un élément de câblage (20), lequel inclut un iso-
lateur (21), lequel est souple et est formé de
manière similaire à une feuille, et un fil (22) formé
sur l’isolateur (21), au moins une partie du fil
(22) étant exposée à partir de l’isolateur (21) ;
une carte de circuit imprimé (40) ;
un ressort à lame conducteur (50) monté sur
une surface côté composant (41) de la carte de
circuit imprimé (40), et
un élément de retenue (60) maintenant au moins
une partie de l’élément de câblage (20) sur la
carte de circuit imprimé (40) de sorte que le fil
(22) exposé à partir de l’isolateur (21) est retenu
sur une position sur laquelle le fil (22) est pressé
par le ressort à lame (50), dans lequel le ressort
à lame (50) et l’élément de retenue (60) sont
indépendants l’un de l’autre, caractérisé par
une base (70), laquelle supporte la carte de cir-
cuit imprimé (40) ;
l’élément de retenue (60) étant formé d’un seul
tenant avec la base (70) ;
une carte de renfort (30) fixée sur l’isolateur (21),
dans lequel l’élément de retenue (60) tient la
carte de renfort (30) sur la carte de circuit impri-
mé (40),
dans lequel l’élément de retenue (60) inclut :

un plan (61) disposé de manière à faire face
à la surface côté composant (41), une sur-
face de la carte de renfort (30) aboutant
avec le plan (61) ;
une première partie de restriction (62)
s’étendant de manière verticale autour de
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la carte de renfort (30) sur le plan (61), la
première partie de restriction (62) restrei-
gnant un déplacement de la carte de renfort
(30) dans une direction le long du plan (61),
et
une seconde partie de restriction (64, 65)
disposée entre la carte de renfort (30) et la
surface côté composant (41), la seconde
partie de restriction (64, 65) restreignant un
déplacement de la carte de renfort (30) dans
une direction opposée à celle du plan (61) ;
dans lequel la carte de renfort (30) inclut
une partie déformable de manière élastique
(32A, 32B), laquelle est déformable de ma-
nière élastique dans une direction opposée
à celle du plan (61) vers une position sur
laquelle une restriction par la première par-
tie de restriction (62) est annulée, hors
d’une plage dans les limites de laquelle le
déplacement de la carte de renfort (30) est
restreint par la seconde partie de restriction
(64, 65),
dans lequel la carte de renfort (30) inclut en
outre
une partie fixe (31), fixée sur l’isolateur (21),
et
une partie de liaison (33A, 33B), laquelle
relie ensemble la partie fixe (31) et la partie
déformable de manière élastique (32A,
32B) ;
dans lequel
une partie (321A, 321B) de la partie défor-
mable de manière élastique (32A, 32B) est
intercalée entre la seconde partie de res-
triction (64, 65) et le plan (61) ;
la partie de liaison (33A, 33B) relie ensem-
ble de manière élastique la partie fixe (31)
et la partie (321A, 321B) de la partie défor-
mable de manière élastique (32A, 32B), et
dans le plan (61), un trou (66, 67) est formé
dans au moins une partie d’une zone, la-
quelle fait face à la seconde partie de res-
triction (64, 65), la partie (321A, 321B) de
la partie déformable de manière élastique
(32A, 32B) intervenant entre le plan (61) et
la seconde partie de restriction (64, 65).

2. Corps de structure de connexion de câblage selon
la revendication 1, dans lequel
l’isolateur (21) est un élément similaire à une bande ;
la partie fixe (31) est fixée sur une extrémité de l’élé-
ment similaire à une bande dans une direction lon-
gitudinale de l’élément similaire à une bande ;
la partie déformable de manière élastique (32A, 32B)
s’étend suivant une forme brachiale le long de la
direction longitudinale de l’élément similaire à une
bande ;
la partie de liaison (33A, 33B) relie ensemble une

extrémité de la partie déformable de manière élas-
tique (32A, 32B) et une extrémité de la partie fixe
(31) dans la direction longitudinale de l’élément si-
milaire à une bande, et
la carte de renfort (30) inclut
deux parties déformables de manière élastique
(32A, 32B) agencées dans une direction orthogona-
le à la direction longitudinale de l’élément similaire
à une bande, la partie fixe (31) intervenant entre les
deux parties déformables de manière élastique
(32A, 32B), et
deux parties de liaison (33A, 33B) parmi lesquelles
chacune relie une des deux parties déformables de
manière élastique (32A, 32B) à la partie fixe (31).

3. Corps de structure de connexion de câblage selon
la revendication 1 ou 2,
dans lequel le fil (22) de l’élément de câblage (20)
est une couche d’encre au carbone formée sur l’iso-
lateur (21).

4. Dispositif d’entrée capacitif, comprenant :

le corps de structure de connexion de câblage
selon l’une quelconque des revendications 1 à
3 ;
une unité de capteur (24) formée d’un seul te-
nant avec l’élément de câblage (20), l’unité de
capteur (24) incluant une électrode de détection
(25) dont la capacitance change en fonction
d’une proximité d’un objet (100), et
un circuit de détection de capacitance (90), le-
quel détecte la capacitance de l’électrode de dé-
tection (25) conformément à une charge accu-
mulée dans l’électrode de détection (25) ;
dans lequel
l’électrode de détection (25) est connectée au
ressort à lame (50) par le biais du fil (22) de
l’élément de câblage (20), et
la carte de circuit imprimé (40) inclut un fil, lequel
permet l’interconnexion entre le ressort à lame
(50) et le circuit de détection de capacitance
(90).
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