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(57) ABSTRACT

A communication cable is provided which can suppress the
shielding performance thereof.

A communication cable 1 includes one or a plurality of
conductors 10, an insulator 20 placed on the conductor 10 to
cover it, a shielding layer 30 which is formed on an outer
circumference of the insulator 20, an insulating sheath 40
which covers the shielding layer 30 and a biaxially oriented
film layer 50 which is provided between the insulator 20 and
the sheath 40 so as to cover the outer circumference of the

insulator 20.
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1
COMMUNICATION CABLE

TECHNICAL FIELD

The present invention relates to a communication cable.

BACKGROUND ART

Conventionally, various types of shielded wires and
coaxial cables have been proposed (for example, refer to
Patent Literatures 1, 2). A conventional electric wire
includes an insulation layer provided on a conductor and a
shielding layer formed on the insulation layer, and these
insulation and shielding layers are covered by a sheath.
According to this configuration, when noise is emitted to the
electric wire from the outside thereof, the noise is inter-
rupted by the shielding layer. Because of this, in this electric
wire, it is difficult for noise to be superimposed on data
which is transmitted through the conductor.

RELATED ART LITERATURE
Patent Literature

Patent Literature 1: JP-A-2010-186722
Patent Literature 2: JP-A-2009-146704

SUMMARY OF THE INVENTION
Problem that the Invention is to Solve

In many conventional electric wires like the one described
above, however, a plasticizer is used in the sheath, and there
may be caused a situation in which the plasticizer is vola-
tized under high-temperature environments and then moves
to an insulator inside the shielding layer. In the event that the
plasticizer moves to the insulator, the inductivity of the
insulator is increased to thereby reduce the shielding per-
formance of the electric wire.

The invention has been made with a view to solving the
problem described above, and an object thereof is to provide
a communication cable which can suppress the reduction in
shielding performance thereof.

Means for Solving the Problem

According to one aspect of the invention, there is pro-
vided a communication cable including: one or a plurality of
conductors; an insulator which covers the conductor; a
shielding layer formed on an outer circumference of the
insulator; an insulating sheath which covers the shielding
layer; and a biaxially oriented film layer which is provided
between the insulator and the sheath so as to cover the outer
circumference of the insulator.

The communication cable of the invention includes the
biaxially oriented film layer which is provided between the
insulator and the sheath so as to cover the outer circumfer-
ence of the insulator. According to the structure, even though
the communication cable is exposed to high-temperature
environments, causing a plasticizer in the sheath to be
volatized, it becomes difficult that the volatized plasticizer
moves to the insulator because the plasticizer is interrupted
by the film layer. Consequently, it becomes difficult that the
inductivity of the insulator is increased. As a result, accord-
ing to the communication cable of the invention, it is
possible to suppress the shielding performance thereof.
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Further, since the film layer is biaxially oriented, the film
layer is strong in the vertical direction and the horizontal
direction. Due to this, even though the communication cable
is laid out in a bent fashion, the film layer is made difficult
to fail. As a result, according to the communication cable of
the invention, it is possible to suppress the reduction in
shielding performance no matter how the communication
cable is laid out.

In the communication cable of the invention, it is pref-
erable that the film layer is provided between the sheath and
the shielding layer.

In this communication cable, the film layer is provided
between the sheath and the shielding layer. Here, in case the
film layer is interposed between the shielding layer and the
insulator, there are fears that the electrostatic capacities and
characteristic impedances of the conductor and the shielding
layer are affected more or less. In contrast with this, by
providing the film layer between the sheath and the shielding
layer, it is possible to prevent the occurrence of the aforesaid
situation, thereby making it possible to suppress the reduc-
tion in shielding performance further.

Advantage of the Invention

According to the invention, it is possible to provide the
communication cable which can suppress the reduction in
shielding performance thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are diagrams showing a communication
cable according to an embodiment of the invention shown,
FIG. 1A being a sectional view, FIG. 1B being a side view.

FIG. 2 is a graph showing attenuation characteristics of
the communication cable of the embodiment.

FIG. 3 is a sectional view showing a modified example of
a communication cable according to the embodiment.

MODE FOR CARRYING OUT THE INVENTION

Hereinafter, a preferred embodiment of the invention will
be described based on the drawings. FIGS. 1A and 1B are
diagrams showing a communication cable according to an
embodiment of the invention, and FIG. 1A is a sectional
view and FIG. 1B is a side view thereof. As shown in FIGS.
1A and 1B, the communication cable 1 includes a single
conductor 10, an insulator 20 which is placed on the
conductor 10 so as to cover it, and a shielding layer 30 which
is provided around an outer circumference of the insulator
20.

For example, a soft copper wire, a silver plated soft
copper wire, a tin plated soft copper wire and a tin plated
copper alloy wire are used as the conductor 10. In this
embodiment, while the single conductor 10 is used, as will
be described later, two or more conductors may be used.

The insulator 20 is a member that is placed on the
conductor 10 so as to cover it. For example, PE (polyeth-
ylene) or PP (polypropylene) is used as the insulator 20. This
insulator 20 has an inductivity of 3.0 F/m or less.

Conductor wires such as copper wires are tied up into a
plurality of bundles, and these bundles of conductor wires
are then braided together so as to form the shielding layer 30.
The sheath 40 is an insulator which covers an outer circum-
ference of the shielding layer 30.

Since the communication cable 1 has the configuration
that has been described above, when noise is emitted to the
communication cable 1 from an outside thereof, the noise is
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interrupted by the shielding layer 30. This makes it difficult
for noise to be superimposed on data transmitted through the
conductor 10.

When used in a motor vehicle, for example, the commu-
nication cable 1 is easy to be exposed to high-temperature
environments. Under these high-temperature environments,
there may be caused a situation in which a plasticizer added
to the sheath 40 is volatized and then moves to the insulator
20, which is disposed inside the shielding layer 30. In the
event that the plasticizer moves to the insulator 20, the
inductivity of the insulator 20 is increased, as a result of
which a quantity of noise which is attenuated is reduced,
leading to fears that the shielding performance of the com-
munication cable 1 is reduced.

More specifically, the movement of the plasticizer to the
insulator 20 increases the inductivity and dielectric loss
tangent of the insulator 20. The extent to which the plasti-
cizer moves to the insulator 20 differs from location to
location on the insulator 20. As a result, the impedance is
disturbed largely, which decreases the quantity of noise to be
attenuated largely. In addition, the reduction in quantity of
noise to be attenuated increases as the frequency of the noise
emitted increases.

Then, the communication cable 1 of this embodiment
includes further a film layer 50 in addition to the configu-
ration described above. The film layer 50 is a sheet-like
member which is interposed between the sheath 40 and the
insulator 20. The film layer 50 is made from PET (polyeth-
ylene terephthalate) and has a sufficient density to prevent
the intrusion of the plasticizer. It is noted that the film layer
50 may be made from a fluorine plastic.

In the communication cable 1 which is configured in the
way described above, even though the plasticizer added to
the sheath 40 is volatized under high-temperature environ-
ments, the volatized plasticizer is interrupted by the film
layer 50, and therefore, it is difficult for the plasticizer to
reach the insulator 20. This suppresses the reduction in
quantity of noise to be attenuated.

It is noted that in this embodiment, the film layer 50 is a
biaxially oriented film layer which is formed by stretching a
thermoplastic film biaxially, that is, vertically and horizon-
tally under a high-temperature environment. This increases
the strength of the film layer 50 in a vertical direction and a
horizontal direction. Consequently, when the communica-
tion cable 1 is laid in a bent fashion, the film layer 50 is made
difficult to fail. This suppresses the reduction in quantity of
noise to be attenuated no matter how the communication
cable 1 may be laid out.

Further, as shown in FIG. 1, it is preferable that the film
layer 50 is interposed between the sheath 40 and the shield-
ing layer 30. When the film layer 50 is interposed between
the shielding layer 30 and the insulator 20, there are fears
that the electrostatic capacity and characteristic impedance
of the communication cable 1 are affected more or less. In
the event that the electrostatic capacity and characteristic
impedance change, the inductivity is changed, which
changes the quantity of noise to be attenuated. In contrast to
this, when the film layer is interposed between the sheath 40
and the shielding layer 30, the occurrence of the aforesaid
situation is prevented, whereby the reduction in shielding
performance is suppressed. In addition, it is desirable that
the film layer 50 has a thickness of 4 pm or more. This
prevents the occurrence of a reduction in quantity of noise
to be attenuated which would otherwise be caused by a
pinhole failure produced in the film layer 50.

Next, the attenuation characteristics of the communica-
tion cable 1 according to this embodiment will be described
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by comparing noise attenuation quantities of the embodi-
ment and a comparison example. FIG. 2 is a graph illus-
trating the attenuation characteristics of the communication
cable 1 of this embodiment.

Firstly, the conductor 10 employed a tin plated soft copper
twisted cable having an outside diameter of 0.54 mm and
made up of 7/0.18: number of strands/diameter in mm. In
addition, the insulator 20 employed a crosslinked PE having
a thickness of 0.53 mm and an outside diameter of 1.6 mm.
The shielding layer 30 employed a tin plated soft copper
wire braid having an outside diameter of about 2.2 mm and
made up of 0.10/5/16: number of strands in unit/number of
units to be braided/diameter in mm. The sheath 40 employed
a heat-resistant PVC (polyvinyl chloride) having a thickness
of about 0.45 mm and an outside diameter of 3.1+0.1 mm.
Further, the film layer 50 employed a PET film and is
interposed between the shielding layer 30 and the insulator
20.

On the other hand, the communication cable according to
the comparison example employed the same conductor and
insulator as those of the embodiment and employed a tin
plated soft copper wire braid having an outside diameter of
about 2.1 mm and made up of 0.10/5/16: number of strands
in unit/number of units to be braided/diameter in mm. A
sheath 40 employed a heat-resistant PVC having a thickness
of about 0.5 mm and an outside diameter of 3.1+0.2 mm.

Noise attenuation quantities of both the cables were
compared which resulted before and after they had been
exposed to an atmosphere of 105° C. for 168 hours. In the
graph shown in FIG. 2, an axis of abscissas represents
frequency F[MHz], and an axis of ordinates represents noise
attenuation quantity D[dB/m]. In addition, reference char-
acter A denotes the comparison example, reference character
A' denotes the comparison example which was exposed to
the atmosphere of 105° C. for 168 hours, reference character
B denotes the embodiment, and reference character B'
denotes the embodiment which was exposed to 105° C. for
168 hours. As shown in FIG. 2, in the communication cable
1 according to the embodiment, the noise attenuation quan-
tities thereof before it was exposed to the atmosphere of
105° C. for 168 hours were 0.86 dB/m at 900 MHz, 1.15
dB/m at 1500 MHz, and 1.21 dB/m at 1600 MHz. In
addition, the noise attenuation quantities were 1.34 dB/m at
1900 MHz, 1.39 dB/m at 2000 MHz, and 1.60 dB/m at 2500
MHz. Further, the noise attenuation quantities were 1.64
dB/m at 2600 MHz and 1.78 dB/m at 3000 MHz.

In contrast with this, the noise attenuation quantities of the
communication cable 1 according to the embodiment after it
was exposed to the atmosphere of 105° C. for 168 hours
were 0.84 dB/m at 900 MHz, 1.14 dB/m at 1500 MHz, and
1.19 dB/m at 1600 MHz. In addition, the noise attenuation
quantities were 1.33 dB/m at 1900 MHz, 1.37 dB/m at 2000
MHz, and 1.60 dB/m at 2500 MHz. Further, the noise
attenuation quantities were 1.63 dB/m at 2600 MHz and
1.79 dB/m at 3000 MHz.

In this way, in the communication cable 1 according to
this embodiment, there was almost no change in noise
attenuation quantity even when the communication cable 1
was exposed to the high-temperature environment for the
long period of time.

In the communication cable according to the comparison
example, the noise attenuation quantities before it was
exposed to the atmosphere of 105° C. for 168 hours were
0.92 dB/m at 900 MHz, and 1.23 dB/m at 1500 MHz, 1.29
dB/m at 1600 MHz. In addition, the noise attenuation
quantities were 1.43 dB/m at 1900 MHz, 1.48 dB/m at 2000
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MHz, and 1.71 dB/m at 2500 MHz. Further, the noise
attenuation quantities were 1.75 dB/m at 2600 MHz and
1.90 dB/m at 3000 MHz.

In contrast with this, the noise attenuation quantities of the
communication cable according to the embodiment after it
was exposed to the atmosphere of 105° C. for 168 hours
were 1.24 dB/m at 900 MHz, 1.70 dB/m at 1500 MHz, and
1.78 dB/m at 1600 MHz. In addition, the noise attenuation
quantities were 2.00 dB/m at 1900 MHz, 2.06 dB/m at 2000
MHz, and 2.41 dB/m at 2500 MHz. Further, the noise
attenuation quantities were 2.46 dB/m at 2600 MHz and
2.69 dB/m at 3000 MHz.

In this way, in the communication cable according to the
comparison example, the noise attenuation quantity was
largely reduced when the cable was exposed to the high-
temperature environment for the long period of time.

It has been found from the comparison between the
embodiment and the comparison example that the commu-
nication cable 1 according to the embodiment in which the
movement of the plasticizer is prevented by the film layer 50
is superior in noise attenuation characteristics to the com-
munication cable of the comparison example.

In this way, the communication cable 1 according to this
embodiment includes the biaxially oriented film layer 50
which is interposed between the insulator 20 and the sheath
40 so as to cover the outer circumference of the insulator 20.
By the provision of the film layer 50 in that way, even
though the communication cable 1 is exposed to the high-
temperature environments, causing the plasticizer in the
sheath 40 to be volatized, the volatized plasticizer is inter-
rupted by the film layer 50, this making it difficult for the
plasticizer to move to the insulator 20. Consequently, it is
difficult for the inductivity of the insulator 20 to be
increased. As a result, according to the communication cable
1 of the embodiment, it is possible to suppress the reduction
in shielding performance thereof. In addition, not only the
plasticizer from the sheath 40 but also plasticizers from
other members located near the communication cable 1 can
also be prevented from moving to the insulator 20 in a
similar way while the communication cable 1 is in use,
whereby it is possible to suppress the reduction in shielding
performance thereof.

Further, since the film layer 50 is biaxially oriented, the
film layer 50 is strong in the vertical direction and the
horizontal direction. By this characteristic of the film layer
50, even though the communication cable 1 is laid out in a
bent fashion, the film layer 50 is made difficult to fail. As a
result, according to the communication cable of the inven-
tion, the reduction in shielding performance can be sup-
pressed no matter how the communication cable 1 is laid
out.

In addition, in the communication cable 1 according to
this embodiment, the film layer 50 is provided between the
sheath 40 and the shielding layer 30. Here, in case the film
layer 50 is interposed between the shielding layer 30 and the
insulator 20, there are fears that the electrostatic capacities
and characteristic impedances of the conductor 10 and the
shielding layer 30 are affected more or less. In contrast with
this, by providing the film layer 50 between the sheath 40
and the insulating layer 30, the reduction in noise attenuation
quantity can be suppressed further.

Thus, while the invention has been described based on the
embodiment, the invention is not limited to the embodiment,
and hence may be modified without departing from the spirit
and scope of the invention.
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For example, while the communication cable 1 according
to the embodiment is made up of the single conductor 10, the
communication cable 1 may be configured as shown in FIG.
3. FIG. 3 is a sectional view showing a modified example of
a communication cable 1 according to the embodiment.

As shown in FIG. 3, a communication cable 1 according
to the modified example, includes two conductors 10 and
insulators 20 which cover individually the two conductors
10, and the conductors and the insulators are covered
altogether by a shielding layer 30. In addition, the commu-
nication cable 1 is not limited to the modified example
shown in FIG. 3 and hence, may be made up of three or more
conductors 10. In addition, the conductor 10 may be made
up of twisted wires.

Further, while the communication cable 1 shown in FIG.
1 is such that the film layer 50 is provided between the
shielding layer 30 and the sheath 40, the invention is not
limited thereto, and hence, the film layer 50 may be provided
between the insulator 20 and the shielding layer 30. Even
though this configuration is adopted, the reduction in shield-
ing performance is also suppressed.

While the invention has been described in detail and by
reference to the specific embodiment, it is obvious to those
skilled in the art to which the invention pertains that various
alterations and/or modifications can be made thereto without
departing from the spirit and scope of the invention.

This patent application is based on Japanese Patent Appli-
cation (No. 2011-83926) filed on Apr. 5, 2011, the contents
of which are incorporated herein by reference.

INDUSTRIAL APPLICABILITY OF THE
INVENTION

The invention is useful in providing the communication
cable which can suppress the reduction in shielding perfor-
mance thereof.

DESCRIPTION OF REFERENCE NUMERALS

1: communication cable; 10: conductor; 20: insulator; 30:
shielding layer; 40: sheath; 50: film layer.

The invention claimed is:

1. A communication cable comprising:

one or a plurality of conductors;

an insulator which covers the conductor;

a shielding layer formed on an outer circumference of the
insulator;

an insulating sheath which covers the shielding layer; and

a biaxially oriented film layer which is provided between
the insulator and the sheath so as to cover the outer
circumference of the insulator,

wherein the biaxially oriented film layer has a thickness
smaller than a thickness of the shielding layer and a
thickness of the insulating sheath, and the thickness of
the biaxially oriented film layer is configured to prevent
intrusion of plasticizer present in the sheath into the
insulator, and the thickness of the biaxially oriented
film layer is equal to or larger than 4 pum,

wherein the biaxially oriented film layer is in contact with
the shielding layer.

2. The communication cable according to claim 1,

wherein

the film layer is provided between the sheath and the

shielding layer.



