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(54) METHOD AND CABLE FOR CONNECTING ELECTRONIC EQUIPMENT TO ANOTHER
ELECTRONIC EQUIPMENT

(57) The present invention is a connection method
and a connecting cable, which can significantly improve
the transmission of low-frequency signals as well as the
undesired radiation level of high-frequency signals. To
connect electronic devices (1a) and (1b) by a connect-
ing cable (4), the part between one and the other end of
the signal line (2) of a connecting cable is shielded by a
first external conductor (3a), one end of the first external
conductor (3a) being connected to reference potential
of the electronic device (1a), the first external conductor
(3a) being shielded by a second external conductor
(3b), and the second external conductor (3b) is con-

nected to reference potential of the second electronic
device (1b), whereby the reference potential of one
electronic device and the reference potential of the
other electronic device are coupled through a stray
capacity between the first external conductor (3a) and
the second external conductor (3b), and the length of
opposition between the first external conductor (3a) and
the second external conductor (3b) is adjusted accord-
ing to a frequency with which undesired radiation is to
be suppressed.
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Description

Technical Field

[0001] The present invention is related to a method
for connecting electronic devices and a connecting
cable.

Background Art

[0002] As shown in FIG. 12 (a) and (b), to transmit
a signal from a first electronic device 1a to a second
electronic device 1b, a connection is provided as shown
in FIG. 12 (a) or FIG. 12 (b), using a connecting cable 4
in which a signal line 2 is shielded by a first external
conductor 3a.
[0003] In the connection of FIG. 12 (a), one end of
the signal line 2 is connected to the signal output 5 of
the first electronic device 1a, the other end of the signal
line 2 is connected to the signal input 6 of the second
electronic device 1b, one end of the first external con-
ductor 3a is connected to a frame 7, which is the refer-
ence potential of the first electronic device 1a, and the
other end of the first external conductor 3a is connected
to a frame 8, which is the reference potential of the sec-
ond electronic device 1b.
[0004] In such connection, if there is no potential
difference between the frames 7 and 8, good signal
transmission can be realized, but, if the signal level is
low and there is a potential difference between the
frames 7 and 8, then a noise mixes into the signal input
6 of the second electronic device 1b.
[0005] In this case, one-point earthing is performed
to connect the first external conductor 3a only to the
frame 7 of the first electronic device 1a, without con-
necting the other end of the first external conductor 3a
to the frame 8 of the second electronic device 1b.
[0006] However, assuming the case in which the
first electronic device 1a and the second electronic
device 1b are spaced a long distance apart from each
other and low-frequency signals (the frequency band is
several tens KHz to several tens MHZ) and high-fre-
quency signals (the frequency band is several tens MHZ
or higher) are transmitted by the signal line 2, or the
case in which a digital signal of a high-frequency is
transmitted, the one-point earthing as shown in FIG. 12
(b) has a problem that the level of the undesired radia-
tion of high-frequency signals from the first external
conductor 3a into the air becomes high.
[0007] In this conventional example, the description
has been made to one connecting cable 4 by way of
example, but, in the connection by a plurality of connect-
ing cables which are placed in parallel between the first
electronic device 1a ant the second electronic device
1b, there is a problem that the noises radiated from the
respective juxtaposed connecting cables 4 interfere with
each other to further increase the undesired radiation
level.

[0008] It is the object of the present invention to pro-
vide a connection method and a connecting cable,
which enable good transmission of low-frequency sig-
nals as well as remarkable improvement of the unde-
sired radiation level of high-frequency signals in such
case as described above.

Disclosure of the Invention

[0009] The method for connecting electronic
devices of the present invention is characterized by con-
necting a first electronic device 1a and a second elec-
tronic device 1b with a first external conductor being
one-point earthed, and connecting an end of a second
external conductor on the second electronic device 1b
side to reference potential of the second electronic
device 1b for high-frequency signals, thereby to provide
a connection between the electronic devices, and ena-
bles good transmission of low-frequency signals as well
as remarkable improvement of the undesired radiation
level of high-frequency signals.
[0010] The method for connecting electronic
devices as set forth in claim 1 is characterized in that, to
connect electronic devices by a connecting cable, the
part between one end and the other end of the signal
line of the connecting cable is shielded by a first exter-
nal conductor, one end of the first external conductor is
connected to the reference potential of one electronic
device of the electronic devices, the first external con-
ductor is shielded by a second external conductor, the
second external conductor is connected to the refer-
ence potential of the other electronic device, whereby
the reference potential of one electronic device and the
reference potential of the other electronic device are
coupled through the stray capacity between the first
external conductor and the second external conductor.
[0011] With this arrangement, the first external con-
ductor is one-point earthed to the first electronic device
to prevent the difference in the reference potential levels
of the first electronic device and second electronic
device from being brought into the second electronic
device, whereby good transmission of low-frequency
signals can be accomplished, and the impedance of the
first external conductor to high-frequency signals
decreases to enable the reduction of undesired radia-
tion.
[0012] The method for connecting electronic device
as set forth in claim 2 is characterized in that, to connect
electronic devices by a connecting cable, the signal
lines of a plurality of connecting cables are respectively
shielded by a first external conductor in the part
between one end and the other end thereof, one of the
respective first external conductors is connected to the
reference potential of one electronic device of the elec-
tronic devices, the respective first external conductors
are shielded by a common second external conductor,
and the second external conductor is connected to the
reference potential of the other electronic device,
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whereby the reference potential of one electronic device
and the reference potential of the other electronic
device are coupled through the stray capacity between
the first external conductors and the second external
conductor.

[0013] With this arrangement, the respective first
external conductors are one-point earthed to the first
electronic device to prevent the difference in the refer-
ence potential level between the first electronic device
and the second electronic device from being brought
into the second electronic device, whereby good trans-
mission of low-frequency signals can be accomplished,
and the impedance of the respective first external con-
ductors decreases to enable the reduction of undesired
radiation.
[0014] The method for connecting electronic
devices as set forth in claim 3 is characterized in that, to
connect electronic devices by a connecting cable, the
signal lines of a plurality of connecting cables are
respectively shielded by a first external conductor in the
part between one end and the other end thereof, one
end of the respective first external conductor is con-
nected to the reference potential of one electronic
device of the electronic devices, the respective first
external conductors are electrically connected to each
other in the other end thereof, the respective first exter-
nal conductors are shielded by a common second exter-
nal conductor, and the second external conductor is
connected to the reference potential of the other elec-
tronic device, whereby the reference potential of one
electronic device and the reference potential of the
other electronic device are coupled through the stray
capacity between the first external conductor and the
second external conductor.
[0015] With this arrangement, since the first exter-
nal conductors are electrically connected to each other,
in addition to the construction of claim 2, the system of
each first external conductor for high-frequency signals
is stable as compared with the case in which the first
external conductors are not positively made equipoten-
tial in the other end thereof, and no independent stand-
ing wave occurs in the respective first external
conductors.
[0016] The method for connecting electronic
devices as set forth in claim 4 is characterized in that, in
claims 1, 2, and 3, the length of opposition between the
first and the second external conductor is adjusted
according to a frequency for which undesired radiation
is to be suppressed.
[0017] The method for connecting electronic
devices as set forth in claim 5 is characterized in that, in
claims 1, 2, 3, and 4, the adjustment is performed by
connecting, between the first external conductor and
the second external conductor, a capacitor element
having a capacitance according to the frequency for
which undesired radiation is to be suppressed.
[0018] With this arrangement, the undesired radia-
tion of the high frequency band can be reduced by the

action of a stray capacity between the first and second
external conductors, and the cutoff frequency of the low
frequency band for high frequencies is adjusted by the
capacitor element connected between the first and sec-
ond external conductors to suppress undesired radia-
tion.

[0019] The method for connecting electronic
devices as set forth in claim 6 is characterized in that, to
connect electronic devices by a connecting cable, signal
lines of a plurality of connecting cables are respectively
shielded by first external conductors between one end
and the other end thereof, one end of the respective first
external conductors is connected to the reference
potential of one of the electronic devices, the other ends
of the respective first external conductors are electri-
cally connected to each other, the respective first exter-
nal conductors are shielded by a common second
external conductor, the second external conductor is
connected to reference potential of the other electronic
device, and the other ends of the respective first exter-
nal conductors are electrically connected to each other,
and covered with a third external conductor which is in
contact with the outside of a bundle of the first external
conductors of a plurality of connecting cables and
opposed to the second external conductor, whereby the
reference potential of one electronic device and the ref-
erence potential of the other electronic device are cou-
pled through a stray capacity between the second
external conductor and the third external conductor.
[0020] With this arrangement, the bundle of the first
external conductors of a plurality of connecting cables is
covered with a third external conductor, thereby to con-
nect the first external conductor to the reference poten-
tial of the second electronic device by the stray capacity
generated between the second external conductor and
the third external conductor, and thus the stray capacity
generated between the second external conductor and
the third external conductor does not depend on the
diameter of the respective first external conductors.
[0021] The method for connecting electronic
devices as set forth in claim 7 is characterized in that, in
claim 6, the length of opposition between the second
external conductor and the third external conductor is
adjusted according to the frequency with which unde-
sired radiation is to be suppressed.
[0022] The method for connecting electronic
devices as set forth in claim 8 is characterized in that, in
claims 6 and 7, the adjustment is performed by connect-
ing, between the third external conductor and the sec-
ond external conductor, a capacitor element having a
capacitance corresponding to the frequency with which
undesired radiation is to be suppressed. With this
arrangement, the undesired radiation of the target fre-
quency can be selectively suppressed.
[0023] The method for connecting electronic
devices as set forth in claim 9 is characterized in that, in
claims 1 to 8, at least one of the second external con-
ductor and the third external conductor is a braided
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wire.

[0024] The method for connecting electronic
devices as set forth in claim 10 is characterized in that,
in claims 6, 7, and 8, a sheet made up of a first and sec-
ond conductor sheets opposed to each other through an
insulation film is wound around the connecting cable,
making the inner first conductor sheet as the third exter-
nal conductor and the outer second conductor sheet as
the second external conductor, whereby the reference
potential of one electronic device and the reference
potential of the other electronic device are coupled
through the stray capacity between the first conductor
sheet and the second conductor sheet.
[0025] With this arrangement, the number of steps
in the terminal process can be reduced and large stray
capacity can be obtained by thinning the thickness of
the insulation film of the sheet.
[0026] The method for connecting electronic
devices as set forth in claim 11 is characterized in that,
to connect electronic devices by a connecting cable,
signal lines of a plurality of connecting cables are
respectively shielded by a first external conductor
between one end and the other end thereof, one end of
the respective first external conductors is connected to
reference potential of one electronic device of the elec-
tronic devices, and the other ends of the respective first
external conductors are electrically connected to each
other and connected to reference potential of the other
electronic device, thereby to prevent a standing wave
from being independently generated in the first external
conductor of each connecting cable.
[0027] With this arrangement, as compared with the
case in which the first external conductors are not posi-
tively made equipotential to each other at the other end
thereof, the system of each external conductor toward
high-frequency signals becomes stable, and a standing
wave does not separately occurs in the respective first
external conductors, so it is suitable for transmission of
digital signals.
[0028] The connecting cable as set forth in claim 12
is characterized by comprising a first external conductor
for shielding signal lines between one end and the other
end thereof, and a second external conductor opposed
to the first external conductor through an insulator and
for shielding the first external conductor, wherein the
first external conductor on one end of the signal line is
connected to reference potential of one electronic
device connected by the signal line, and the second
external conductor on the other end of the signal line is
connected to reference potential of the other electronic
device.
[0029] The connecting cable as set forth in claim 13
is characterized by comprising a first external conductor
for shielding the part between one end and the other
end of a signal line, and a second external conductor
opposed to the first external conductor through an insu-
lator and for shielding part of the other end of the first
external conductor, wherein the first external conductor

on one end of the signal line is connected to reference
potential of one electronic device connected by the sig-
nal line, the second external conductor on the other end
of the signal line is connected to reference potential of
the other electronic device, and at least one parameter
of the length of opposition between the first external
conductor and the second external conductor, the elec-
trode distance between the first external conductor and
the second external conductor, and the material of the
insulator are set according to a frequency with which
undesired radiation is to be suppressed.

[0030] The connecting cable as set forth in claim 14
is characterized in that, in claim 13, there is provided a
capacitor element connected between the first external
conductor and the second external conductor, and the
capacitance of the capacitor element is set to a capaci-
tance corresponding to the frequency with which unde-
sired radiation is to be suppressed.
[0031] The connecting cable as set forth in claim 15
is characterized in that, in claims 12 to 14, the second
external conductor is a braided wire, and the distal end
of the second external conductor of a braided wire is
folded back to the side of one end of the signal line.

Brief Description of the Drawings

[0032]

FIG. 1 is a cross-sectional view of a connection
method and connecting cable according to embod-
iment 1 of the present invention;
FIG. 2 is an explanatory view of a stray capacity
formed between the first and second external con-
ductors according to the embodiment 1;
FIG. 3 is a cross-sectional view of a connecting
cable for a connection method according to embod-
iment 2;
FIG. 4 is a cross-sectional view of a connecting
cable showing another embodiment of the embodi-
ment 2;
FIG. 5 is a cross-sectional view of a connecting
cable for a connection method according to embod-
iment 3;
FIG. 6 is a cross-sectional view of a connecting
cable showing another embodiment of the embodi-
ment 3;
FIG. 7 (a) to (e) are flow diagrams of a terminal
process of a connecting cable used in a connection
method according to embodiment 4 of the present
invention;
FIG. 8 is a perspective view showing the completion
of the terminal process of the embodiment 4;
FIG. 9 (a) to (e) are flow diagrams of a terminal
process of a connecting cable used in a connection
method according to embodiment 5 of the present
invention;
FIG. 10 (a) to (d) are flow diagrams of a terminal
process of a connecting cable used in a connection
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method according to embodiment 6 of the present
invention;

FIG. 11 is an explanatory view of a connecting
cable used in a connection method according to
embodiment 7 of the present invention; and
FIG. 12 (a) and (b) are partially cutaway views of a
connecting cable for explaining a conventional con-
nection method.

Best Mode for Carrying Out the Invention

[0033] Now, the respective embodiments of the
present invention are described according to FIGS. 1 to
11.

[Embodiment 1]

FIG. 1 and FIG. 2 show the embodiment 1.

[0034] A connecting cable 4 for connecting a first
electronic device 1a and a second electronic device 1b
is surrounded by the first external conductor 3a of a
braided wire so as to be shielded in most of the full
length thereof, over one end 4a to the other end 4b of a
signal line 2 connecting between the signal output 5 of
the first electronic device 1a and the signal input 6 of the
second electronic device 1b.
[0035] The outside of the first external conductor 3a
is covered with a first external sheath 9a, and the further
outside of it is surrounded by the second external con-
ductor 3b of a braided wire over one end to the other
end thereof for shielding. The outside of the second
external conductor 3b is covered with a second external
sheath 9b.
[0036] One end of the first external conductor 3a is
connected to a frame 7 of the reference potential of the
first electronic device 1a. The end of the first external
conductor 3a is not connected to a frame 8 of the refer-
ence potential of the second electronic device 1b.
[0037] The end portion on the other end 4b side of
the second external conductor 3b is connected to the
frame 8 of the reference potential of the second elec-
tronic device 1b through a lead 11.
[0038] With this arrangement, since the connecting
cable 4, when looking the second electronic device 1b
from the first electronic device 1a, is one-point earthed
to the frame 7 of the first electronic device 1a for low-fre-
quency signal band (frequency band of several tens
KHz to several tens MHZ), a signal can be successfully
transmitted to the signal input 6 of the second electronic
device 1b even if a potential difference is generated
between the frame 7 of the first electronic device 1a and
the frame 8 of the second electronic device 1b. For a
high-frequency signal band (frequency band of several
tens MHZ or higher), the frame 7 of the first electronic
device 1a and the frame 8 of the second electronic
device 1b are coupled through a stray capacity C gener-
ated between the first and second external conductors

3a and 3b, which are opposed to each other through the
first external sheath 9a, as shown in FIG. 2, the imped-
ance of the first external conductor 3a in the high-fre-
quency signal band can be made low even though the
first external conductor 3a is one-point earthed.

[0039] Accordingly, the level of the signal induced in
the first external conductor 3a according to the signal
applied to the signal line 2 and undesirably radiated to
the outside can be significantly reduced as compared
with the prior art.
[0040] Although the first and second external con-
ductors 3a and 3b are both of a braided wire, a similar
effect can be expected even if both or one of them is
replaced by aluminum foil or metal pipe.

[Embodiment 2]

FIG. 3 and FIG. 4 show the embodiment 2.

[0041] The second external conductor 3b of the
embodiment 1 is provided opposite to the most part of
the first external conductor 3a, but, in this embodiment
2, it is partially provided on the other end 4b side of the
first external conductor 3a so as to be opposed to the
first external conductor 3a over only an opposed length
D. The opposed length D is set to an opposed distance
needed to generate a stray capacity, which can make
the impedance of the first external conductor 3a high for
a low-frequency signal region, and can make the imped-
ance of the first external conductor 3a low in a high-fre-
quency signal region.
[0042] With this arrangement, by changing the
opposed length D, the frequency for which undesired
radiation is to be suppressed can be freely adjusted.
Further, since the length of the second external conduc-
tor 3b can be made short as compared with the embod-
iment 1, the connecting cable 4 can easily be
manufactured.
[0043] Further, as shown in FIG. 4, by interposing a
ceramic capacitor 12 of several tens pF to tens of thou-
sands pF between the first external conductor 3a and
the second external conductor 3b on the second elec-
tronic device 1b side of the connecting cable 4 shown in
FIG. 3, the undesired radiation of part of the high-fre-
quency region of a low-frequency signal region can also
be reduced. Specifically, by adding a large capacitance
which cannot be obtained by the above stray capacity
by means of the ceramic capacitor 12, the impedance of
the connecting cable in the low-frequency signal region
can be reduced in the low-frequency signal region of
several tens KHz to 10 MHZ.
[0044] In addition, a similar effect can be expected
even if the first and second external conductors 3a and
3b are both made up of a braided wire, or both or one of
them is replaced by aluminum foil or metal pipe.
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[Embodiment 3]

FIG. 5 and FIG. 6 show the embodiment 3.

[0045] In the embodiments 1 and 2, the signal line 2
covered with the first external sheath 9a is provided
within the single second external conductor 3b. How-
ever, in this embodiment 3, a plurality of signal lines 2
each covered with the first external sheath 9a is pro-
vided within a single second external conductor 3b.
[0046] In FIG. 5, the respective first external con-
ductors 3a are tied together in the other end thereof by
a tying band 13 of an insulator (or a conductor), and by
tightening the tying band 13, the respective first external
conductors 3a are brought in contact with each other to
make electrical connection. The remaining points are
the same as FIG. 3.
[0047] Further, by winding a single wire or braided
wire around the first external conductor 3a so as to tie
them together in the other end thereof, and soldering
them rather than tying the first external conductor 3a
together in the other end thereof, a similar effect can
also be obtained. If the first external conductor 3a and
the second external conductor 3b are tied together by a
conductor in the other end thereof, the first external con-
ductor 3a and the second external conductor 3b are
insulated from each other so that they do not conduct
through a lead 11.
[0048] With this arrangement, even if signals of dif-
ferent frequencies are applied to the plurality of signal
lines 2, no standing wave occurs in each of the first
external conductor 3a of different frequencies, and thus
the system of the plurality of first external conductors 3a
in a high-frequency signal region becomes stable.
[0049] In FIG. 6, a ceramic capacitor 12 of a small
capacitance is added to the construction shown in FIG.
5, and the remaining points are the same as FIG. 4.
[0050] In addition, even if the first and second exter-
nal conductors 3a and 3b are comprised of a braided
wire, or both or one of them is replaced by aluminum foil
or metal pipe, a similar effect can be expected.

[Embodiment 4]

FIG. 7 (a) to (e) and FIG. 8 show the embodiment 4.

[0051] In the embodiment 3, the tying process of
the plurality of first external conductors 3a and the sol-
dering process between the ceramic capacitor 12 are
independently carried out, but, in this embodiment 4, as
shown in FIG. 7 (a), one lead 12a of the ceramic capac-
itor 12 is made to run along the first external conductors
3a, and the outside of them is covered with a heat-
resistant, heat-shrinkable tube 14.
[0052] On both ends of the inside of the heat-resist-
ant, heat-shrinkable tube 14, an adhesive tape 15 is
provided, and in the center, a C-like ring 16, which can
deform so that the diameter of it can be decreased, is

set. To the ring 16, solder or solder paste is previously
applied

[0053] The heat-resistant, heat-shrinkable tube 14,
in which the adhesive tape 15 and the ring 16 are set, is
fit over the first external conductors 3a so that one lead
12a of the ceramic capacitor 12 lies between the first
external conductors 3a and the ring 16, and then the
outside of the heat-resistant, heat-shrinkable tube 14 is
heated with a hot-air heater (not shown) such as a hot
blaster.
[0054] By this heating, the heat-resistant, heat-
shrinkable tube 14 shrinks so that the diameter of it
decreases, as shown in FIG. 7 (c). The ring 16 flitted in
the heat-resistant, heat-shrinkable tube 14 also deforms
so that the diameter of it decreases to tighten and tie
together the plurality of first external conductors 3a. Fur-
ther, when the temperature of the ring 16 is elevated by
the heat from the above hot-air heater, the solder or sol-
der paste on the ring 16 dissolves, and the ring 16 and
the lead 12a of the ceramic capacitor 12 and the plural-
ity of first external conductors 3a are soldered. Consid-
eration is given so that the shrunk heat-resistant, heat-
shrinkable tube 14 is stuck on the tied first external con-
ductors 3a by the adhesive tape 15 and it is not dis-
placed.
[0055] Then, as shown in FIG. 7 (d), the other lead
12b of the ceramic capacitor 12 is soldered to the sec-
ond external conductor 3b, and finally, as shown in FIG.
7 (e), it is covered with a heat-shrinkable tube 18,
heated, and finished as shown in FIG. 8.
[0056] In this embodiment, as shown in FIG. 7 (a),
the end portion of the second external conductor 3b is
folded to the first electronic device 1a side, and termi-
nated through the bundling by a tying band 17, as
shown in FIG. 8, thereby to give consideration that, if the
second external conductor 3b is a braided wire, an
assembly failure, such as part of the broken braid being
put in contact with the first external conductors 3a, is dif-
ficult to occur.
[0057] In addition, even if the first external conduc-
tors 3a are comprised of a braided, or replaced by alu-
minum foil or metal pipe, a similar effect can be
expected.

[Embodiment 5]

FIG. 9 (a) to (e) show the embodiment 5.

[0058] In the embodiment 4, by opposing the sec-
ond external conductor 3b to the plurality of external
conductors 3a, the stray capacity C is produced, but the
capacitance of it varies depending on the thickness and
material of the first external sheath 9a surrounding the
outside of the first external conductors 3a. In the
embodiment 5, by providing a third external conductor
3c between the first and second external conductors 3a
and 3b, the stray capacity is stabilized.
[0059] First, a plurality of cables shielded by the first
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external conductor 3a is tied together by a tying band 13
as shown in FIG. 9 (a), as in FIG. 5. Then, the outside of
the first external conductors 3a is covered with a third
cylindrically shaped external conductor 3c, as shown in
FIG. 9 (b), thereby to contact the first external conduc-
tors 3a with the third external conductor 3c for electrical
connection. Then, as shown in FIG. 9 (c), the third
external conductor 3c is covered with the a third exter-
nal sheath 9c, and as shown in FIG. 9 (d), a second
external conductor 3b is provided, and as shown in FIG.
9 (e), the second external conductor 3b is connected to
the frame 8 of the second electronic device 1b through
a lead 11, as in the above described embodiment. In
addition, the second external conductor 3b may be cov-
ered with a second external sheath (not shown).

[0060] Such covered third external conductor 3c
and the first external conductors 3a are strongly tied
together by a tying band 20a in the portion where they
are abutting each other, for ensuring the electric con-
nection of the third external conductor 3c with the first
external conductors 3a. Similarly, the outside of the sec-
ond external conductor 3b is bundled by the tying band
20b to secure the opposing faces of the third external
conductor 3c and the second external conductor 3b.
[0061] With this arrangement, the end portions of
the first external conductors 3a are connected to the
frame 8 of the second electronic device 1b through the
stray capacity formed between the second external con-
ductor 3b and the third external conductor 3c. Further,
the magnitude of the stray capacity depends on the
parameters such as the opposed length and distance
between the second external conductor 3b and the third
external conductor 3c, and a predefined capacitance
can be obtained even if the distance between the first
external conductors 3a and the second external con-
ductor 3b is changed.
[0062] Also in the embodiment 5, the end portion of
the second external conductor 3b may be terminated by
folding it to the first electronic device 1a side, as in the
embodiment 4, or to increase the stray capacity, a
ceramic capacitor may be connected between the sec-
ond external conductor 3b and the first external conduc-
tors 3a, or between the second external conductor 3b
and the third external conductor 3c.
[0063] Further, although the first, second, and third
external conductors 3a, 3b, and 3c are all comprised of
a braided wire, a similar effect can be expected even if
one, two, or three of them are replaced by aluminum foil
or metal pipe.

[Embodiment 6]

FIG. 10 (a) to (d) show the embodiment 6.

[0064] In the embodiment 5, the first external con-
ductors 3a are covered with the third external conductor
3c, and thereafter the third external sheath 9c, second
external conductor 3b, and second external sheath (not

shown) are sequentially formed to make up the con-
necting cable 4, but, in this embodiment 6, the number
of steps in the termination process can be reduced
more than the embodiment 5.

[0065] First, a plurality of cables shielded by the first
external conductors 3a are tied together by a tying band
13 in a manner similar to FIG. 5, as shown in FIG. 10
(a). Then, a previously made laminated film 21 is wound
around it, as shown in FIG. 10 (b) and FIG. 10 (c), and
it is only needed to tie up with a tying band 22 from the
outside of the laminated film 21 wound around as
shown in FIG. 10 (d), the termination process is com-
pleted.
[0066] Specifically, the laminated film 21 is formed
by a first conductor sheet 30c and a second conductor
sheet 30b, which are opposed to each other with an
insulation film 23 being sandwiched therebetween.
[0067] With this arrangement, by winding around
the laminated film 21, the first external conductors 3a
and the first conductor sheet 30c are brought in contact
with each other for electrical connection, and the
desired stray capacity is formed between the first con-
ductor sheet 30c and the second conductor sheet 30b,
as in the embodiment 5. Further, a large stray capacity
can be obtained by increasing the thickness of the insu-
lation film 23.
[0068] In addition, if the laminated film 21 is simply
wound around, the first conductor sheet 30c on the
inner surface side is put on the second conductor sheet
30b on the outer surface side at the winding end to pro-
duce electrical continuity between the two, and thus,
specifically, at least at the winding end of the laminated
film 21, the first conductor sheet 30c and the second
conductor sheet 30b are isolated by interposing an
insulation film between the two.
[0069] Further, although in the above description,
the first external conductors 3a and the first conductor
sheet 30c are caused to abut with each other and elec-
trically connected by winding the laminated film 21, a
construction may be provided in which, after the lami-
nated film 21 is wound around the first external sheath
9a, the lead extracted from the first conductor sheet 30c
is connected to the first external conductors 3a.
[0070] Moreover, in this embodiment, the laminated
film 21 has been described as a three-layer structure in
which the first conductor sheet 30c and the second con-
ductor sheet 30b are opposed to each other through the
insulation film 23. However, to prevent electrical conti-
nuity from being produced between the first conductor
sheet 30c and the second conductor sheet 30b at the
winding end when the laminated film 21 is simply wound
around, it is possible to use a four-layer or five-layer
laminated film in which at least one of the surface of the
first conductor sheet 30c and the surface of the second
conductor sheet 30b is covered with an insulation film,
and extract leads from the first conductor sheet 30c and
the second conductor sheet 30b. With this arrangement,
the mounting efficiency further increases.
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[Embodiment 7]

FIG. 11 shows the embodiment 7.

[0071] In each embodiment described above,
description has been made to the case in which low-fre-
quency signals and high-frequency signals are transmit-
ted from the first electronic device 1a to the second
electronic device 1b. However, in this embodiment 7
shows a specific example of the method for connecting
electronic devices for digital use only, in which high-fre-
quency digital signals are transmitted by a plurality of
juxtaposed connecting cables 4a, 4b, ... 4n.
[0072] The end portions of the respective first exter-
nal conductors 3a of the connecting cables 4a, 4b, ... 4n
on the first electronic device 1a side are respectively
connected to the frame (corresponding to 7 of FIG. 1) of
the first electronic device (corresponding to 1a of FIG.
1) through a lead. 9a is a first external sheath for cover-
ing the outside of the first external conductors 3a.
[0073] The end portions of the first external conduc-
tors 3a of the connecting cables 4a, 4b, ... 4n on the
second electronic device 1b side are bundled together
by a tying band 23 of conductor or insulator to electri-
cally connect the first external conductors 3a in the
other end thereof, and they are connected to the refer-
ence potential of the second electronic device 1b
through a lead 11.
[0074] With such arrangement, no separate stand-
ing wave occurs in the first external conductor of each
connecting cable, so a stable operation and the reduc-
tion of undesired radiation can be expected.
[0075] Further, a similar effect can also be expected
by soldering the first external conductors 3a to each
other in the other end thereof by a ring or a braided wire
instead of the tying band 23, and connecting them to the
reference potential of the second electronic device 1b
through the lead 11.
[0076] Although, in each embodiment described
above, the signal line of one connecting cable of the plu-
ral number (two), the signal line of one connecting cable
may be single, as seen in a coaxial cable.

Claims

1. A method for connecting electronic devices
wherein, to connect electronic devices by a con-
necting cable, the method comprises the steps of:

shielding the connecting cable between one
end and the other end thereof by a first external
conductor, and connecting one end of the first
external conductor to reference potential of one
of said electronic devices,
shielding the first external conductor by a sec-
ond external conductor; and
connecting the second external conductor to
reference potential of the other of said elec-

tronic devices, whereby the reference potential
of one electronic device and the reference
potential of the other electronic device are cou-
pled through a stray capacity between the first
external conductor and the second external
conductor.

2. A method for connecting electronic device wherein,
to connect electronic devices by a connecting
cable, the method comprises the steps of:

shielding signal lines of a plurality of connect-
ing cables between one end and the other end
thereof, respectively by a first external conduc-
tor;
connecting one end of the respective first exter-
nal conductors to reference potential of one of
said electronic devices;
shielding the respective first external conduc-
tors by a common second external conductor;
and
connecting a second external conductor to ref-
erence potential of the other of said electronic
devices, whereby the reference potential of one
electronic device and the reference potential of
the other electronic device are coupled through
a stray capacity between the first external con-
ductors and the second external conductor.

3. A method for connecting electronic devices
wherein, to connect electronic devices by a con-
necting cable, the method comprises the steps of:

shielding signal lines of a plurality of connect-
ing cables between one end and the other end
thereof, respectively by a first external conduc-
tor;
connecting one end of the respective first exter-
nal conductors to reference potential of one of
said electronic devices, and electrically con-
necting the other ends of the respective first
external conductors to each other;
shielding the respective first external conduc-
tors by a common second external conductor;
and
connecting the second external conductor to
reference potential of the other of said elec-
tronic devices, whereby the reference potential
of one electronic device and the reference
potential of the other electronic device are cou-
pled through a stray capacity between the first
external conductors and the second external
conductor.

4. A method for connecting electronic devices as set
forth in any of claims 1, 2 and 3, wherein the length
of opposition between the first and the second
external conductor is adjusted according to a fre-
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quency with which undesired radiation is to be sup-
pressed.

5. A method for connecting electronic devices as set
forth in any of claims 1, 2, 3, and 4, wherein the
adjustment is performed by connecting, between
the first external conductor and the second external
conductor, a capacitor element having a capaci-
tance corresponding to the frequency with which
undesired radiation is to be suppressed.

6. A method for connecting electronic devices
wherein, to connect electronic devices by a con-
necting cable, the method comprises the steps of:

shielding signal lines of a plurality of connect-
ing cables between one end and the other end
thereof, respectively by a first external conduc-
tor;
connecting one end of the respective first exter-
nal conductors to reference potential of one of
said electronic devices, and electrically con-
necting the other ends of the respective first
external conductors to each other;
shielding said respective first external conduc-
tors by a common second external conductor;
connecting the second external conductor to
reference potential of the other of said elec-
tronic devices, and
electrically connecting the other ends of said
respective first external conductors to each
other, and covering said respective first exter-
nal conductors by a third external conductor
which is in contact with the outside of a bundle
of the first external conductors of the plurality of
connecting cables so as to oppose the second
external conductor; and
coupling the reference potential of one elec-
tronic device and the reference potential of the
other electronic device through a stray capacity
between the second external conductor and
the third external conductor.

7. A method for connecting electronic devices as set
forth in claim 6, wherein the length of opposition
between the second external conductor and the
third external conductor is adjusted according to a
frequency with which undesired radiation is to be
suppressed.

8. A method for connecting electronic devices as set
forth in any of claims 6 and 7, wherein the adjust-
ment is performed by connecting, between the sec-
ond external conductor and the third external
conductor, a capacitor element having a capaci-
tance corresponding to the frequency with which
undesired radiation is to be suppressed.

9. A method for connecting electronic devices as set
forth in any of claims 1 to 8, wherein at least one of
the second external conductor and the third exter-
nal conductor is a braided wire.

10. A method for connecting electronic devices as set
forth in any of claims 6, 7, and 8, wherein a sheet
made up of a first and second conductor sheets
opposed to each other through an insulation film is
wound around the connecting cable, making the
inner first conductor sheet as the third external con-
ductor and the outer second conductor sheet as the
second external conductor, whereby the reference
potential of one electronic device and the reference
potential of the other electronic device are coupled
through the stray capacity between the first conduc-
tor sheet and the second conductor sheet.

11. A method for connecting electronic devices
wherein, to connect electronic devices by a con-
necting cable, the method comprises the steps of:

shielding signal lines of a plurality of connect-
ing cables between one end and the other end
thereof, respectively by a first external conduc-
tor;
connecting one end of the respective first exter-
nal conductors to reference potential of one of
said electronic devices; and
electrically connecting the other ends of the
respective first external conductors to each
other, and connecting said respective first
external conductors reference potential of the
other of said electronic devices, in order to pre-
vent a standing wave from being independently
generated in the first external conductor of
each connecting cable.

12. A connecting cable comprising a first external con-
ductor for shielding signal lines between one end
and the other end thereof, and a second external
conductor opposed to the first external conductor
through an insulator and for shielding the first exter-
nal conductor, wherein the first external conductor
on one end of said signal line is connected to refer-
ence potential of one electronic device connected
by said signal line, and the second external conduc-
tor on the other end of said signal line is connected
to reference potential of the other electronic device.

13. A connecting cable comprising a first external con-
ductor for shielding signal lines between one end
and the other end thereof, and a second external
conductor opposed to the first external conductor
through an insulator and for shielding part of said
other end of the first external conductor, wherein
the first external conductor on one end of the signal
line is connected to reference potential of one elec-
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tronic device connected by said signal line, and the
second external conductor on the other end of said
signal line is connected to reference potential of the
other electronic device, and at least one parameter
of the opposed length between the second external
conductor and the first external conductor, the elec-
trode distance between the first external conductor
and the second external conductor, and the mate-
rial of said insulator is set according to the fre-
quency for which undesired radiation is to be
suppressed.

14. A connecting cable as set forth in claim 13, wherein
there is provided a capacitor element connected
between the first external conductor and the sec-
ond external conductor, and the capacitance of the
capacitor element is set to a capacitance corre-
sponding to a frequency with which undesired radi-
ation is to be suppressed.

15. A connecting cable as set forth in any of claims 12
to 14, wherein the second external conductor is a
braided wire, and the distal end of the second exter-
nal conductor of the braided wire is folded back to
the side of one end of the signal line.
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