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(54) CABLE CONNECTION STRUCTURE

(57) A cable connection structure (1) according to
the present invention connects one or a plurality of cables
(20) to an electrode provided on a substrate (10). The
cable (20) includes a core wire (21) formed of a
line-shaped conductive material, a tubular inner insulator
(22) which is formed of an insulator and covers an outer
circumference of the core wire, a shield (23) which ex-
tends along the longitudinal direction of the inner insula-
tor (22) and includes a plurality of conductors for covering
an outer circumference of the inner insulator (22) and in

which an exposed portion for exposing the inner insulator
(22) has been formed, and an outer insulator (24) formed
of an insulator for covering an outer circumference of the
shield (23). The shield including a region where the ex-
posed portion has been formed, the inner insulator (22),
and the core wire (21) are exposed in a stepped manner
toward the distal end. The substrate (10) includes a first
electrode (11) configured to be electrically connected to
the core wire (21) and a second electrode (12) configured
to be electrically connected to the shield.
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Description

Field

[0001] The present invention relates to a cable con-
nection structure for connecting a cable to a substrate.
Background
[0002] A cable connection structure for connecting a
substrate having an electronic component mounted ther-
eon to a cable has been used in the related art according
to a kind of a device such as a digital camera, a digital
video camera, a portable telephone including an imaging
function, and an endoscope device to observe inside of
an organ of a subject.
[0003] The endoscope device of the above devices has
flexibility and includes a long and thin insertion tool which
is inserted in a body of the subject and obtains an image
signal regarding the inside of the organ and a signal
processing unit which is connected to the insertion tool
and performs signal processing to the image signal. In a
distal end part of the insertion tool, an imaging unit which
includes a substrate including an imaging element having
a plurality of pixels mounted thereon is connected to a
cable of which one end is connected to the signal
processing unit. The image signal imaged by the imaging
unit is transmitted to the signal processing unit via the
cable.
[0004] Regarding the endoscope device, the distal end
part of the insertion tool has been required to be smaller
in order to reduce a burden on the subject. According to
this demand, the cable connection structure in the distal
end part has been required to be small.
[0005] In response to the above-mentioned demand,
a technique has been known in which the attachment
height of the cable relative to the substrate is lowered by
forming a slit on an upper surface (surface to be connect-
ed) of the substrate and connecting the substrate to the
cable by putting a part of the cable into the slit in a con-
nection structure of a coaxial cable for connecting the
cable to the substrate (See Patent Literature 1, for ex-
ample).

Citation List

Patent Literature

[0006] Patent Literature 1: Japanese Patent Applica-
tion Laid-open No. 2001-68175

Summary

Technical Problem

[0007] However, the technique disclosed in Patent Lit-
erature 1 requires advanced technique such as micro-
fabrication of the substrate, it is difficult to form the slit.
Therefore, there is a need to lower the attachment height
of the cable without performing precision processing

such as microfabrication on the substrate.
[0008] The present invention has been made in view
of the foregoing, and an object of the invention is to pro-
vide a cable connection structure which can lower an
attachment height of a cable relative to a substrate with-
out microfabrication on the substrate.

Solution to Problem

[0009] To solve the problem described above and to
achieve the object, a cable connection structure accord-
ing to the invention includes: one or a plurality of cables;
and a substrate having an electrode thereon, the one or
the plurality of cables being configured to be connected
to the electrode. Each of the one or the plurality of cables
includes: a core wire formed of a line-shaped conductive
material; a tubular inner insulator which is formed of an
insulator and covers an outer circumference of the core
wire; a shield which extends along a longitudinal direction
of the inner insulator and includes a plurality of conduc-
tors for covering an outer circumference of the inner in-
sulator, and has an exposed portion for exposing the in-
ner insulator; and an outer insulator formed of an insulator
for covering an outer circumference of the shield. The
shield including a region where the exposed portion is
formed, the inner insulator, and the core wire are exposed
in a stepped manner toward a distal end of each cable.
The substrate includes: a first electrode configured to be
electrically connected to the core wire; and a second elec-
trode configured to be electrically connected to the shield.
[0010] In the above-described cable connection struc-
ture according to the invention, the exposed portion is
formed by separating a part of the exposed conductors
of the shield.
[0011] In the above-described cable connection struc-
ture according to the invention, the exposed portion is
formed by cutting off a part of the exposed conductors
of the shield.
[0012] In the above-described cable connection struc-
ture according to the invention, the inner insulator has
contact with the second electrode in a portion where the
inner insulator is exposed through the exposed portion.
[0013] In the above-described cable connection struc-
ture according to the invention, at least a part of a portion
where the inner insulator is exposed through the exposed
portion is positioned between divided parts of the second
electrode.
[0014] The cable connection structure according to the
above-described invention further includes a substantial-
ly strip-shaped first holding member configured to collec-
tively hold the plurality of cables and configured to be
electrically connected to the second electrode. The shield
is configured to be electrically connected to the second
electrode via the first holding member.
[0015] In the above-described cable connection struc-
ture according to the invention, the inner insulator has
contact with a principal surface of the first holding mem-
ber in a portion where the inner insulator is exposed
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through the exposed portion.
[0016] In the above-described cable connection struc-
ture according to the invention, at least a part of a portion
where the inner insulator is exposed through the exposed
portion is positioned between divided parts of the first
holding member.
[0017] The cable connection structure according to the
above-described invention further includes a substantial-
ly strip-shaped second holding member configured to col-
lectively hold the plurality of cables. The plurality of cables
is held and sandwiched by the first and second holding
members.

Advantageous Effects of Invention

[0018] According to the present invention, it is possible
to lower an attachment height of a cable relative to a
substrate without microfabrication on the substrate. Brief
Description of Drawings

FIG. 1 is a schematic diagram of an outline structure
of a cable connection structure according to a first
embodiment of the present invention.
FIG. 2 is an A-A line sectional view of the cable con-
nection structure illustrated in FIG. 1.
FIG. 3 is a schematic perspective view of a cable of
the cable connection structure according to the first
embodiment of the present invention.
FIG. 4 is a B-B line sectional view of the cable con-
nection structure illustrated in FIG. 1.
FIG. 5 is a schematic diagram of an outline structure
of a cable connection structure according to a sec-
ond embodiment of the present invention.
FIG. 6 is a C-C line sectional view of the cable con-
nection structure illustrated in FIG. 5.
FIG. 7 is a schematic diagram of an outline structure
of a cable connection structure according to a third
embodiment of the present invention.
FIG. 8 is a D-D line sectional view of the cable con-
nection structure illustrated in FIG. 7.
FIG. 9 is a schematic diagram of an outline structure
of a cable connection structure according to a fourth
embodiment of the present invention.
FIG. 10 is an E-E line sectional view of the cable
connection structure illustrated in FIG. 9.
FIG. 11 is a schematic diagram of an outline structure
of a cable connection structure according to a fifth
embodiment of the present invention.
FIG. 12 is an F-F line sectional view of the cable
connection structure illustrated in FIG. 11.
FIG. 13 is a diagram to describe an assembly of the
cable connection structure according to the fifth em-
bodiment of the present invention.
FIG. 14 is a sectional view of an outline structure of
a cable connection structure according to a modifi-
cation of the fifth embodiment of the present inven-
tion.
FIG. 15 is a diagram to describe an assembly of the

cable connection structure according to the modifi-
cation of the fifth embodiment of the present inven-
tion.

Description of Embodiments

[0019] Embodiments of a cable connection structure
according to the present invention will be described be-
low with reference to the drawings. The present invention
is not limited to the embodiments. The same reference
signs are used to designate the same elements through-
out the drawings.

(First Embodiment)

[0020] FIG. 1 is a schematic diagram of an outline
structure of a cable connection structure according to a
first embodiment of the present invention. FIG. 2 is an A-
A line sectional view of the cable connection structure
illustrated in FIG. 1. FIG. 3 is a schematic perspective
view of a cable of the cable connection structure accord-
ing to the first embodiment. FIG. 4 is a B-B line sectional
view of the cable connection structure illustrated in FIG.
1. A cable connection structure 1 according to the first
embodiment includes a substrate 10 having electronic
components mounted thereon and a cable 20 connected
to the substrate 10. The cable 20 will be described below
while the cable 20 is assumed as a coaxial cable.
[0021] The substrate 10 has a substantially plate
shape, and an electric circuit, an electrode, and the like
are formed on at least one principal surface. Also, on one
principal surface of the substrate 10, a first electrode 11
and a second electrode 12 electrically connected to the
cable 20 are formed. Here, the first electrode 11 is a
connection electrode connected to the cable 20. The sec-
ond electrode 12 is a ground electrode having a substan-
tially plate shape.
[0022] The cable 20 includes: a core wire 21 formed
of a line-shaped conductor (conductive material) made
of copper and the like; a tubular inner insulator 22 which
is formed of an insulator, covers the outer circumference
of the core wire 21, and exposes the core wire 21 on a
distal end side of the inner insulator 22; a shield 23 which
extends along the longitudinal direction of the inner in-
sulator 22 and includes a plurality of conductors for cov-
ering the outer circumference of the inner insulator 22;
and an outer insulator 24 which is formed of an insulator
for covering the outer circumference of the shield 23. The
inner insulator 22, the shield 23, and the outer insulator
24 are stripped in a stepped manner to form the cable
20 at the end part where the substrate 10 is connected.
In the cable 20, by this stripping, the shield 23, the inner
insulator 22, and the core wire 21 are exposed in a
stepped manner toward the distal end. The conductor of
the shield 23 is made of the line-shaped conductive ma-
terial.
[0023] Here, in a region of the shield 23 exposed by
the stripping, an exposed portion 231 is formed (refer to
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FIG. 3). The exposed portion 231 is formed by separating
a part of the conductors to expose a part of the inner
insulator 22. The conductors of the shield 23 are arranged
while aligning the longitudinal directions with each other
and arranged along the outer circumference of the inner
insulator 22. A cross section of the shield 23 having a
plane perpendicular to the longitudinal direction as a cut
surface has a substantially annular shape.
[0024] In the substrate 10 and the cable 20, the first
electrode 11 and the core wire 21 are fixed with a joining
member and electrically connected to each other. As the
joining member, a conductive joining member, which is
not illustrated, such as solder, an anisotropic conductive
film (ACF), and anisotropic conductive paste (ACP) is
exemplified.
[0025] The cable 20 is arranged such that the exposed
portion 231 of the shield 23 faces to the second electrode
12. The cable 20 is connected to the substrate 10 in a
state where the surface of the inner insulator 22 in the
exposed portion 231 has contact with the second elec-
trode 12. The conductors separated to form the exposed
portion 231 of the shield 23 are fixed on the second elec-
trode 12 via the above-mentioned joining material.
[0026] Here, in the cross section illustrated in FIG. 2,
a distance d1 between the principal surface of the sub-
strate 10 and the end on the opposite side to the principal
surface of the substrate 10 in the shield 23 is smaller
than a value obtained by adding a diameter of a circle
having contact with the outer edge of each conductor of
the shield 23 to a board thickness of the second electrode
12 (distance perpendicular to the principal surface). The
distance d1 corresponds to the length in the direction
perpendicular to the principal surface of the substrate 10
and in the direction for passing through the center of the
cable 20 (core wire 21).
[0027] In this way, the substrate 10 is connected to the
second electrode 12 in a state where the exposed portion
231 has been formed and the inner insulator 22 has had
contact with the second electrode 12. Accordingly, the
attachment height of the cable 20 relative to the substrate
10 can be lower than that in a case where the exposed
portion 231 is not formed in the shield 23. Also, the at-
tachment height of the cable 20 relative to the substrate
10 can be further lowered by reducing the thicknesses
of the first electrode 11 and the second electrode 12.
[0028] According to the first embodiment, in the shield
23, the exposed portion 231, in which a part of the inner
insulator 22 is exposed, is formed by separating a part
of the conductor, and the inner insulator 22 has contact
with the second electrode 12 through the exposed portion
231. Also, the cable 20 is connected to the substrate 10
by contacting the conductor separated to form the ex-
posed portion 231 with the second electrode 12. There-
fore, the attachment height of the cable relative to the
substrate can be lowered without microfabrication on the
substrate.
[0029] Further, according to the first embodiment, a
connecting position of the core wire 21 to the first elec-

trode 11 can be lowered by lowering the attachment
height of the cable by contacting the inner insulator 22
with the second electrode 12 through the exposed portion
231. Accordingly, a connection state of the core wire 21
to the first electrode 11 can be stabilized, and the relia-
bility regarding the connection between the substrate 10
and the cable 20 can be improved.
[0030] Further, according to the first embodiment, by
contacting the conductors separated to form the exposed
portion 231 with the second electrode 12, a shield func-
tion by the shield 23 can be secured, and the joining
strength between the substrate 10 and the cable 20 can
be improved.
[0031] Further, according to the first embodiment, in
the substrate 10, it is not necessary to form a slit where
the cable 20 is put in, and manufacturing cost to form the
slit can be made unnecessary.

(Second Embodiment)

[0032] FIG. 5 is a schematic diagram of an outline
structure of a cable connection structure according to a
second embodiment of the present invention. FIG. 6 is a
C-C line sectional view of the cable connection structure
illustrated in FIG. 5. The same reference signs are used
to designate the same elements as the above-described
elements. In a cable connection structure 1a according
to the second embodiment, a plurality of cables 20 is
connected to a substrate 10a.
[0033] The substrate 10a has a substantially plate
shape, and an electric circuit, an electrode, and the like
are formed on at least one principal surface. A plurality
of first electrodes 11 electrically connected to the cables
20 is formed on one principal surface of the substrate 10a.
[0034] On one principal surface of the substrate 10a,
a second electrode 12a is formed which extends in an
arrangement direction of the plurality of cables 20 and is
connected to the shields 23 of the cables 20. The second
electrode 12a is a shield connection electrode having a
substantially plate shape and connected to each shield
23.
[0035] As described above, the cable 20 is arranged
such that the exposed portions 231 of the shields 23 face
to the second electrode 12a. The cable 20 is connected
to the substrate 10a in a state where the surfaces of the
inner insulators 22 in the exposed portions 231 have con-
tact with the second electrode 12a. The conductors sep-
arated to form the exposed portion 231 of the shield 23
are fixed on the second electrode 12a via the joining ma-
terial.
[0036] Here, similarly to the first embodiment, a dis-
tance between the principal surface of the substrate 10a
and the end of the shield 23 becomes the distance d1
(refer to FIG. 2) smaller than a value obtained by adding
a diameter of a circle having contact with the outer edge
of each conductor of the shield 23 to a board thickness
of the second electrode 12a.
[0037] In this way, the substrate 10a is connected to
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the second electrode 12a in a state where the exposed
portion 231 has been formed and the inner insulator 22
has had contact with the second electrode 12a. Accord-
ingly, the attachment height of the cable 20 relative to
the substrate 10a can be lower than that in a case where
the exposed portion 231 is not formed in the shield 23.
[0038] According to the second embodiment, in the
shield 23, the exposed portion 231, in which a part of the
inner insulator 22 is exposed, is formed by separating a
part of the conductors, and the inner insulator 22 has
contact with the second electrode 12a through the ex-
posed portion 231. Also, the plurality of cables 20 is con-
nected to the substrate 10a by contacting the conductor
separated to form the exposed portion 231 with the sec-
ond electrode 12a. Therefore, the attachment height of
the cable relative to the substrate can be lowered without
microfabrication on the substrate.

(Third Embodiment)

[0039] FIG. 7 is a schematic diagram of an outline
structure of a cable connection structure according to a
third embodiment of the present invention. FIG. 8 is a D-
D line sectional view of the cable connection structure
illustrated in FIG. 7. The same reference signs are used
to designate the same elements as the above-described
elements. A cable connection structure 1b according to
the third embodiment includes a substrate 10b having an
electronic component and the like mounted thereon and
a cable 20a connected to the substrate 10b.
[0040] The substrate 10b has a substantially plate
shape, and an electric circuit, an electrode, and the like
are formed on at least one principal surface. On one prin-
cipal surface of the substrate 10b, a first electrode 11
electrically connected to the cable 20a and a second elec-
trode 12b connected to a shield 23a of the cable 20a are
formed. The second electrode 12b is a ground electrode.
[0041] The cable 20a includes the core wire 21, the
inner insulator 22, the shield 23a which extends along
the longitudinal direction of the inner insulator 22 and
includes a plurality of conductors for covering the outer
circumference of the inner insulator 22, an outer insulator
24 including an insulator for covering the outer circum-
ference of the shield 23a. The inner insulator 22, the
shield 23a, and the outer insulator 24 are stripped in a
stepped manner to form the cable 20a at the end part
where the substrate 10b is connected. The cross section
of the shield 23a perpendicular to the longitudinal direc-
tion of the conductor has a substantially annular shape.
[0042] In the shield 23a, an exposed portion 232 which
is formed by separating a part of the conductors is
formed, and a part of the inner insulator 22 is exposed
in the exposed portion 232.
[0043] The cable 20a is fixed with the joining material
at the distal end of the core wire 21 and is electrically
connected to the first electrode 11.
[0044] Here, the second electrode 12b is divided in a
direction substantially perpendicular to the arrangement

direction of the first electrode 11 and the second elec-
trode 12b (longitudinal direction of second electrode
12b). By this division, a hollow portion 121 as a hollow
space is formed in the second electrode 12b. The length
(width) of the hollow portion 121 in the longitudinal direc-
tion is designed such that at least the inner insulator 22
of the cable 20a has contact with the principal surface of
the substrate 10b so as to be housed in the hollow portion
121. The second electrode 12b is electrically connected
by wiring formed on the surface or in the substrate 10b.
[0045] The cable 20a is arranged such that the ex-
posed portion 232 of the shield 23a faces to the side of
the substrate 10b. The cable 20a is connected to the
substrate 10b in a state where the surface of the inner
insulator 22 in the exposed portion 232 has been posi-
tioned in the hollow portion 121 (between the divided
parts of the second electrode 12b) and has had contact
with the principal surface of the substrate 10b via the
hollow portion 121. The conductors separated to form
the exposed portion 232 of the shield 23a are fixed on
the second electrode 12b via the joining material.
[0046] Here, as illustrated in FIG. 8, a distance d2 be-
tween the principal surface of the substrate 10b to the
end of the shield 23a is smaller than a value obtained by
adding a diameter of a circle having contact with the outer
edge of each conductor of the shield 23a to a board thick-
ness of the second electrode 12b (distance perpendicular
to the principal surface). The distance d2 corresponds to
the length in the direction perpendicular to the principal
surface of the substrate 10b and in the direction for pass-
ing through the center of the cable 20a (core wire 21).
[0047] In this way, the substrate 10b is connected to
the inner insulator 22 in a state where the exposed portion
232 has been formed and the inner insulator 22 has had
contact with the principal surface of the substrate 10b.
Accordingly, the attachment height of the cable 20a rel-
ative to the substrate 10b can be lower than that in a case
where the exposed portion 232 is not formed in the shield
23a.
[0048] According to the third embodiment, in the shield
23a, the exposed portion 232 in which a part of the inner
insulator 22 is exposed is formed by separating a part of
the conductors, and the inner insulator 22 has contact
with the principal surface of the substrate 10b through
the exposed portion 232. Also, the plurality of cables 20a
is connected to the substrate 10b by contacting the con-
ductors separated to form the exposed portion 232 with
the second electrode 12b. Therefore, the attachment
height of the cable relative to the substrate can be low-
ered without microfabrication on the substrate.
[0049] Further, in the third embodiment, since the inner
insulator 22 is put into a position contacting with the prin-
cipal surface of the substrate 10b, the distance d2 is
smaller than the distance d1. Accordingly, relative to the
first and second embodiments, the attachment height of
the cable relative to the substrate can be further lowered.
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(Fourth Embodiment)

[0050] FIG. 9 is a schematic diagram of an outline
structure of a cable connection structure according to a
fourth embodiment of the present invention. FIG. 10 is
an E-E line sectional view of the cable connection struc-
ture illustrated in FIG. 9. The same reference signs are
used to designate the same elements as the above-de-
scribed elements. In a cable connection structure 1c ac-
cording to the fourth embodiment, the plurality of cables
20a is connected to a substrate 10c.
[0051] The substrate 10c has a substantially plate
shape, and an electric circuit, an electrode, and the like
are formed on at least one principal surface. A plurality
of first electrodes 11 electrically connected to the cables
20a is formed on one principal surface of the substrate
10c. On one of the principal surface of the substrate 10c,
a second electrode 12c is formed which extends in an
arrangement direction of the plurality of cables 20a and
is connected to the shields 23a of the cables 20a. The
second electrode 12c is a ground electrode connected
to each shield 23a.
[0052] Here, the second electrode 12c is divided in the
longitudinal direction according to the number of the ar-
ranged cables 20a. In the second electrode 12c, a plu-
rality of hollow portions 122 as a hollow space is formed
(according to the number of the arranged cables 20a) by
this division. The length of the hollow portion 122 in the
longitudinal direction is designed such that at least the
inner insulator 22 of the cable 20a has contact with the
principal surface of the substrate 10c so as to be housed
in the hollow portion 122. The second electrode 12c is
electrically connected by wiring formed on the surface or
in the substrate 10c.
[0053] The cable 20a is arranged such that the ex-
posed portion 232 of the shield 23a faces to the side of
the substrate 10c. The cable 20a is connected to the
substrate 10c in a state where the surface of the inner
insulator 22 in the exposed portion 232 has been posi-
tioned in the hollow portion 122 (between divided parts
of the second electrode 12c) and has had contact with
the principal surface of the substrate 10c via the hollow
portion 122. The conductors separated to form the ex-
posed portion 232 of the shield 23a are fixed on the sec-
ond electrode 12c via the joining material.
[0054] Here, similarly to the third embodiment, a dis-
tance between the principal surface of the substrate 10c
and the end of the shield 23a becomes the distance d2
(refer to FIG. 8) smaller than a value obtained by adding
a diameter of a circle having contact with the outer edge
of each conductor of the shield 23a to a board thickness
of the second electrode 12c.
[0055] In this way, the substrate 10c is connected to
the inner insulator 22 in a state where the exposed portion
232 has been formed and the inner insulator 22 has had
contact with the principal surface of the substrate 10c.
Accordingly, the attachment height of the cable 20a rel-
ative to the substrate 10c can be lower than that in a case

where the exposed portion 232 is not formed in the shield
23a.
[0056] According to the fourth embodiment, in the
shield 23a, the exposed portion 232 in which a part of
the inner insulator 22 is exposed is formed by separating
a part of the conductors, and the inner insulator 22 has
contact with the principal surface of the substrate 10c
through the exposed portion 232. Also, the plurality of
cables 20a is connected to the substrate 10c by contact-
ing the conductors separated to form the exposed portion
232 with the second electrode 12c. Therefore, the attach-
ment height of the cable relative to the substrate can be
lowered without microfabrication on the substrate.
[0057] In the third and fourth embodiments, the inner
insulator 22 is connected to the substrate 10c in a state
where the surface of the inner insulator 22 in the exposed
portion 232 has contact with the principal surface of the
substrate 10b or 10c. However, the above-mentioned ef-
fect can be obtained when the surface is positioned in
the hollow portion 121 or 122 (between divided parts of
the second electrode 12b or 12c). Therefore, when at
least a part of the surface of the inner insulator 22 in the
exposed portion 232 is positioned in the hollow portions
121 and 122, a structure in which the surface of the inner
insulator 22 does not have contact with the principal sur-
face of the substrates 10b and 10c can be applied.

(Fifth Embodiment)

[0058] FIG. 11 is a schematic diagram of an outline
structure of a cable connection structure according to a
fifth embodiment of the present invention. FIG. 12 is an
F-F line sectional view of the cable connection structure
illustrated in FIG. 11. A cable connection structure 1d
according to the fifth embodiment includes the substrate
10a, a plurality of cables 20b connected to the substrate
10a, and a holding member 30 (first holding member)
and a holding member 31 (second holding member) for
collectively holding the plurality of cables 20b.
[0059] The substrate 10a has a substantially plate
shape, and an electric circuit, an electrode, and the like
are formed on at least one principal surface. A plurality
of first electrodes 11 electrically connected to the cables
20b is formed on one principal surface of the substrate
10a. On one principal surface of the substrate 10a, a
second electrode 12a is formed which extends in the ar-
rangement direction of the plurality of cables 20b and is
connected to the holding member 30.
[0060] The cable 20b includes: the core wire 21; the
inner insulator 22; a shield 23b which extends along the
longitudinal direction of the inner insulator 22 and in-
cludes a plurality of conductors for covering the outer
circumference of the inner insulator 22; and an outer in-
sulator 24 formed of an insulator for covering the outer
circumference of the shield 23b. The inner insulator 22,
the shield 23b, and the outer insulator 24 are stripped in
a stepped manner to form the cable 20b at the end part
where the substrate 10a is connected. The cross section
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of the shield 23b perpendicular to the longitudinal direc-
tion of the conductor has a substantially annular shape.
[0061] The holding members 30 and 31 are ground
bars including conductive materials having belt shapes.
The holding members 30 and 31 collectively hold the
plurality of cables 20b by being connected to a part of
the conductors of each shield 23b via a joining material
and the like. The holding members 30 and 31 are elec-
trically grounded.
[0062] Here, in the shield 23b, exposed portions 233
and 234 which are formed by separating a part of the
conductors is formed, and a part of the inner insulator 22
is exposed in the exposed portions 233 and 234. The
exposed portions 233 and 234 are provided at positions
opposite to each other relative to the center of the core
wire 21.
[0063] In the cable 20b, the exposed portions 233 and
234 of the shield 23b are respectively arranged opposite
to the principal surfaces of the holding members 30 and
31. The cable 20b is connected to the substrate 10a in
a state where the surfaces of the inner insulator 22 in the
exposed portions 233 and 234 respectively contact with
the principal surfaces of the holding members 30 and 31.
The conductors separated to form the exposed portions
233 and 234 of the shield 23 are respectively fixed to the
holding members 30 and 31 via the joining material.
[0064] FIG. 13 is a diagram to describe an assembly
of the cable connection structure according to the fifth
embodiment. When the substrate 10a is connected to
the cable 20b, as illustrated in FIG. 13, the plurality of
cables 20b which has been collectively held by the hold-
ing member 30 and 31 is placed on the substrate 10a,
and each core wire 21 has contact with the first electrode
11.
[0065] After that, the first electrode 11 and the core
wire 21 are fixed with the joining material and are elec-
trically connected to each other. As the joining member,
for example, a conductive joining member which is not
illustrated such as solder, an ACF, and ACP is exempli-
fied. Also, the holding member 30 is fixed to the second
electrode 12a via the joining material.
[0066] In this way, the exposed portions 233 and 234
are formed, and the inner insulator 22 is contacted with
the principal surfaces of the holding members 30 and 31.
In this state, these are connected to the substrate 10a.
Accordingly, even when the holding members 30 and 31
are used, the attachment height of the cable 20b relative
to the substrate 10a can be lower than that in a case
where the exposed portions 233 and 234 are not formed
in the shield 23b.
[0067] According to the fifth embodiment, in the shield
23b, the exposed portions 233 and 234 in which a part
of the inner insulator 22 is exposed are formed by sep-
arating a part of the conductors, and the inner insulator
22 has contact with the holding members 30 and 31
through the exposed portions 233 and 234. Also, the ca-
ble 20b is connected to the substrate 10a by contacting
the conductors separated to form the exposed portions

233 and 234 respectively with the holding members 30
and 31. Therefore, the attachment height of the cable
relative to the substrate can be lowered without micro-
fabrication on the substrate.
[0068] Further, according to the fifth embodiment, the
plurality of cables 20b is attached to the substrate 10a in
a state where the cables 20b are collectively held by the
holding members 30 and 31. Therefore, it is easier to
assemble the cable connection structure.
[0069] In the fifth embodiment, the plurality of cables
20b is collectively held by the holding members 30 and
31. However, the cables 20b may be held by one of the
holding members. For example, when only the holding
member 30 is used, a part of the inner insulator 22 ex-
posed to outside by the exposed portion 233 has contact
with the second electrode 12a, and the conductors of the
shield 23b are fixed to the second electrode 12a.

(Modification of Fifth Embodiment)

[0070] FIG. 14 is a sectional view of an outline structure
of a cable connection structure according to a modifica-
tion of the fifth embodiment of the present invention. A
cable connection structure 1e according to the modifica-
tion of the fifth embodiment includes a holding member
32 (first holding member) and a cable 20c instead of the
holding member 30 and the cable 20b according to the
fifth embodiment. The holding member 32 includes, for
example, a plurality of strip-shaped members 32a and
32b having a length according to the interval between
first electrodes 11. In the holding member 32, the strip-
shaped members 32a and 32b are provided such that a
plane on the principal surfaces of the strip-shaped mem-
bers 32a and 32b is arranged in parallel to the principal
surface of the holding member 31.
[0071] The strip-shaped members 32a are arranged
so as to be positioned on both sides of the holding mem-
ber 32 in the longitudinal direction of the holding member
32. Also, the strip-shaped member 32b is arranged be-
tween the strip-shaped members 32a and arranged ac-
cording to the arrangement intervals of the plurality of
cables 20c. It is preferable that the interval between the
strip-shaped members 32a and 32b be a distance in
which the inner insulator 22 can be held in a state where
the outer circumference of the inner insulator 22 is posi-
tioned on the plane for passing through the principal sur-
faces of the strip-shaped members 32a and 32b.
[0072] The cable 20c includes the core wire 21, the
inner insulator 22, a shield 23c which extends along the
longitudinal direction of the inner insulator 22 and in-
cludes a plurality of conductors for covering the outer
circumference of the inner insulator 22, and an outer in-
sulator 24 formed of an insulator for covering the outer
circumference of the shield 23c. The inner insulator 22,
the shield 23c, and the outer insulator 24 are stripped in
a stepped manner to form the cable 20c at the end part
where the substrate 10a is connected.
[0073] In the shield 23c, an exposed portions 234 and
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235 which are formed by separating a part of the con-
ductors are formed, and a part of the inner insulator 22
is exposed in the exposed portions 234 and 235.
[0074] Here, in the holding member 32, hollow portions
321 are formed by arranging a space between the strip-
shaped member 32a and the strip-shaped member 32b
and a space between the strip-shaped members 32b at
predetermined intervals. The length of the hollow portion
321 in the longitudinal direction is designed as a width
such that at least the outer surface of the inner insulator
22 of the cable 20c has contact with a plane for passing
through the principal surfaces of the strip-shaped mem-
bers 32a and 32b, and the inner insulator 22 can be
housed in the hollow portion 321.
[0075] The cable 20c is arranged such that the ex-
posed portion 234 of the shield 23c faces to the side of
the holding member 31 and the exposed portion 235 fac-
es to the hollow portion 321. On the other hand, the cable
20c is connected to the substrate 10a in a state where
the surface of the inner insulator 22 housed in the hollow
portion 321 and the holding member 32 have contact with
the second electrode 12a. The conductors separated to
form the exposed portions 234 and 235 of the shield 23c
are fixed to the holding member 32 (strip-shaped mem-
bers 32a and 32b) via the joining material.
[0076] FIG. 15 is a diagram to describe an assembly
of the cable connection structure according to the mod-
ification of the fifth embodiment. When the substrate 10a
is connected to the cable 20c, as illustrated in FIG. 15,
the plurality of cables 20c which has been collectively
held by the holding members 31 and 32 is placed on the
substrate 10a, and each core wire 21 has contact with
the first electrode 11.
[0077] After that, the first electrode 11 and the core
wire 21 are fixed with the joining material and are elec-
trically connected to each other. As the joining member,
for example, a conductive joining member which is not
illustrated such as solder, an ACF, and ACP is exempli-
fied. Also, the holding member 32 is fixed to the second
electrode 12a via the joining material.
[0078] In this way, the surface of the inner insulator 22
exposed through the exposed portion 234 has contact
with the principal surface of the holding member 31, and
the surface of the inner insulator 22 exposed through the
exposed portion 235 is positioned in the hollow portion
321 (between divided parts of the holding member 32)
and is connected to the substrate 10a in a state where
the surface has contact with the second electrode 12a
through the hollow portion 321. Accordingly, even when
the holding members 31 and 32 are used, the attachment
height of the cable 20c relative to the substrate 10a can
be lower than that in a case where the exposed portions
234 and 235 are not formed in the shield 23c.
[0079] According to the modification of the fifth embod-
iment, in the shield 23c, the exposed portions 234 and
235 in which a part of the inner insulator 22 is exposed
are formed by separating a part of the conductors, and
the inner insulator 22 has contact with the holding mem-

ber 31 through the exposed portion 234. Further, the in-
ner insulator 22 has contact with the second electrode
12a through the exposed portion 235 and the hollow por-
tion 321, and the conductors separated to form the ex-
posed portions 234 and 235 respectively have contact
with the holding members 31 and 32. In this way, the
cable 20c is connected to the substrate 10a. Accordingly,
the attachment height of the cable relative to the sub-
strate can be lowered without microfabrication on the
substrate.
[0080] Further, according to the modification of the fifth
embodiment, the plurality of cables 20c is attached to the
substrate 10a in a state where the cables 20c are collec-
tively held by the holding members 31 and 32. Therefore,
it is easier to assemble the cable connection structure.
[0081] Further, in the modification of the fifth embodi-
ment, since the inner insulator 22 is put into a position
contacting with the principal surface of the second elec-
trode 12a, the attachment height of the cable relative to
the substrate can be further lower than that in the fifth
embodiment.
[0082] In the modification of the fifth embodiment, the
holding member 31 may have contact with the second
electrode 12a by turning the cable connection structure
1e upside down. In this case, the holding member 31
functions as the first holding member, and the holding
member 32 functions as the second holding member.
Also, the attachment height of the cable relative to the
substrate can be further lowered by using the holding
member 32 instead of the holding member 31.
[0083] Further, in the modification of the fifth embodi-
ment, the cable 20c is connected to the substrate 10a in
a state where the surface of the inner insulator 22 in the
exposed portion 235 has contact with the second elec-
trode 12a. However, when the surface is positioned in
the hollow portion 321, the above-mentioned effect can
be obtained. Therefore, when at least a part of the surface
of the inner insulator 22 in the exposed portion 235 is
positioned in the hollow portion 321, a structure in which
the surface of the inner insulator 22 does not have contact
with the principal surface of the second electrode 12a
can be applied.
[0084] In the first to fifth embodiments, the exposed
portion is formed by separating the conductors of the
shield. However, the exposed portion may be formed by
cutting off a part of the conductors.

Industrial Applicability

[0085] The cable connection structure according to the
first to fifth embodiments is suitable for connecting a sub-
strate of an imaging element of an endoscope and a co-
axial cable, for example.

Reference Signs List

[0086]
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1, 1a, 1b, 1c, 1d, 1e Cable Connection Structure
10, 10a, 10b, 10c substrate
11 first electrode
12, 12a, 12b, 12c second electrode
20, 20a, 20b, 20c cable
21 core wire
22 inner insulator
23, 23a, 23b, 23c shield
24 outer insulator
30, 31, 32 holding member
121, 122, 321 hollow portion
231, 232, 233, 234, 235 exposed portion

Claims

1. A cable connection structure comprising:

one or a plurality of cables; and
a substrate having an electrode thereon, the one
or the plurality of cables being configured to be
connected to the electrode, wherein
each of the one or the plurality of cables com-
prises:

a core wire formed of a line-shaped conduc-
tive material;
a tubular inner insulator which is formed of
an insulator and covers an outer circumfer-
ence of the core wire;
a shield which extends along a longitudinal
direction of the inner insulator and includes
a plurality of conductors for covering an out-
er circumference of the inner insulator, and
has an exposed portion for exposing the in-
ner insulator; and
an outer insulator formed of an insulator for
covering an outer circumference of the
shield, wherein

the shield including a region where the exposed
portion is formed, the inner insulator, and the
core wire are exposed in a stepped manner to-
ward a distal end of each cable, and
the substrate comprises:

a first electrode configured to be electrically
connected to the core wire; and
a second electrode configured to be electri-
cally connected to the shield.

2. The cable connection structure according to claim
1, wherein the exposed portion is formed by sepa-
rating a part of the exposed conductors of the shield.

3. The cable connection structure according to claim
1, wherein the exposed portion is formed by cutting
off a part of the exposed conductors of the shield.

4. The cable connection structure according to any one
of claims 1 to 3, wherein
the inner insulator has contact with the second elec-
trode in a portion where the inner insulator is exposed
through the exposed portion.

5. The cable connection structure according to any one
of claims 1 to 3, wherein
at least a part of a portion where the inner insulator
is exposed through the exposed portion is positioned
between divided parts of the second electrode.

6. The cable connection structure according to any one
of claims 1 to 3, further comprising a substantially
strip-shaped first holding member configured to col-
lectively hold the plurality of cables and configured
to be electrically connected to the second electrode,
wherein
the shield is configured to be electrically connected
to the second electrode via the first holding member.

7. The cable connection structure according to claim
6, wherein the inner insulator has contact with a prin-
cipal surface of the first holding member in a portion
where the inner insulator is exposed through the ex-
posed portion.

8. The cable connection structure according to claim
6, wherein at least a part of a portion where the inner
insulator is exposed through the exposed portion is
positioned between divided parts of the first holding
member.

9. The cable connection structure according to any one
of claims 6 to 8, further comprising a substantially
strip-shaped second holding member configured to
collectively hold the plurality of cables, wherein
the plurality of cables is held and sandwiched by the
first and second holding members.

Amended claims under Art. 19.1 PCT

1. (Amended) A cable connection structure comprising:

one or a plurality of cables; and
a substrate having an electrode thereon, the one
or the plurality of cables being configured to be
connected to the electrode, wherein
each of the one or the plurality of cables com-
prises:

a core wire formed of a line-shaped conduc-
tive material;
a tubular inner insulator which is formed of
an insulator and covers an outer circumfer-
ence of the core wire;
a shield which extends along a longitudinal

15 16 



EP 3 010 089 A1

10

5

10

15

20

25

30

35

40

45

50

55

direction of the inner insulator and includes
a plurality of conductors for covering an out-
er circumference of the inner insulator, and
has an exposed portion for exposing the in-
ner insulator; and
an outer insulator formed of an insulator for
covering an outer circumference of the
shield, wherein

the shield including a region where the exposed
portion is formed, the inner insulator, and the
core wire are exposed in a stepped manner to-
ward a distal end of each cable, and
the substrate comprises:

a first electrode configured to be electrically
connected to the core wire; and
a second electrode configured to be electri-
cally connected to the shield, wherein

the inner insulator has contact with the second
electrode in a portion where the inner insulator
is exposed through the exposed portion.

2. The cable connection structure according to claim
1, wherein the exposed portion is formed by sepa-
rating a part of the exposed conductors of the shield.

3. The cable connection structure according to claim
1, wherein the exposed portion is formed by cutting
off a part of the exposed conductors of the shield.

4. (Canceled)

5. (Amended) The cable connection structure accord-
ing to any one of claims 1 to 3, wherein
at least a part of a portion where the inner insulator
is exposed through the exposed portion is positioned
in a hollow portion between divided parts of the sec-
ond electrode, and has contact with the second elec-
trode.

6. (Amended) The cable connection structure accord-
ing to any one of claims 1 to 3, further comprising a
substantially strip-shaped first holding member con-
figured to collectively hold the plurality of cables and
configured to be electrically connected to the second
electrode, wherein:

at least a part of a portion where the inner insu-
lator is exposed through the exposed portion is
positioned in a second hollow portion between
divided parts of the first holding member, and
has contact with the second electrode; and
the shield is configured to be electrically con-
nected to the second electrode via the first hold-
ing member.

7. (Canceled)

8. (Canceled)

9. (Amended) The cable connection structure accord-
ing to claim 6, further comprising a substantially strip-
shaped second holding member configured to col-
lectively hold the plurality of cables, wherein
the plurality of cables is held and sandwiched by the
first and second holding members.

Statement under Art. 19.1 PCT

Claim 1 has been amended to recite "the inner insu-
lator has contact with the second electrode in a portion
where the inner insulator is exposed through the exposed
portion" based on paragraphs [0026] and [0030] of the
description.

Claims 2 and 3 are unchanged.
Claim 4 has been canceled.
In claim 5, the expression "is positioned between

divided parts of the second electrode" in former claim 5
has been changed into "is positioned in a hollow portion
between divided parts of the second electrode, and has
contact with the second electrode" based on paragraphs
[0044] and [0045] of the description and FIG. 8.

In claim 6, the expression "The cable connection
structure according to any one of claims 1 to 3, ... wherein
the shield is configured to be electrically connected to
the second electrode via the first holding member" in
former claim 6 has been changed into "The cable con-
nection structure according to any one of claims 1 to 3,...
wherein:

at least a part of a portion where the inner insulator
is exposed through the exposed portion is positioned
in a second hollow portion between divided parts of
the first holding member, and has contact with the
second electrode;
and the shield is configured to be electrically con-
nected to the second electrode via the first holding
member" based on paragraph [0078] of the descrip-
tion and FIGS. 14 and 15.

Claims 7 and 8 have been canceled.
Dependency of claim 9 has been changed due to

the cancellation of claims 7 and 8.
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