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A connector for terminating high-speed signal transmission cables, which utilizes a substrate with first signal pad portions
and second grounding pad portions. A cable is terminated by terminating alternately, tae signal lines and ground Iiies on each

side of the substrate to the first and second pad portions respecti

vely, such that a signal line is connected adjacent a ground line |

and the pad on the substrate opposite each first pad portion is a second pad portion.
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CONNECTCR FOR HIGH-SPEED SIGNAL TRANSMISSION CABLE

Background of the Invention

Field of the Invention

This invention relates to a connector for a flat
cable, and in particular, to a connector for high-speed

signal transmission cables.

Description of Prior Art

In a connector for high-speed signal
transmission cables of prior art, as shown in Fig. 7,
signal lead lines 91, 93, 95, 97 of a cable portion 110
are disposed between grounding lead lines 90 and 92; 92
and 94; 94 and 96; 96 and 98; respectively. These signal
lead lines are connected with pad portions 84, 85, which
are connected with tail portions 81, 82 arranged on one of
two surfaces of a substrate 100, while the above-mentioned
grounding lead lines 90, 92, 94, 96, 98 are connected with
a common grounding plate 120, which is conhnected with a
tail portion 80 arranged on the other one of the two
surfaces of the substrate 100 (refer to Fig. 8).

In a connector for high-speed signal
transmission cables of prior art, when viewed in detail;
the signal lead lines 91, 93, 95 are arranged in parallel
with each other at small intervals as shown in Fig. 8.
Therefore, there rises a problem that cross-talks are
caused among these signal lead lines.

The purpose of the present invention is to solve
the above-mentioned problem of the prior art connector and
to provide a connector for high-speed signal transmission
cables which has a simple structure and suffers very

little cross-talk.

Summary of the Invention
The connector of the present invention, for

high-speed signal transmission cables, comprises first pad

portions connected to signal connection terminals and
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second pad portions connected to grounding connection
terminals. The first pad portions and the second pad
portions are spaced and arranged alternatingly on each of
two surfaces of a substrate so that the position of any of
the first pad portions on one of the two surfaces of the
substrate is substantially aligned with the position of
one of the second pad portions on the other of the two
surfaces of the substrate. '

Further, a connector for high-speed signal
transmission cables according to the present invention .
comprises a cable portion having signal lead lines and
grounding lead lines; and a common grounding plate
disposed substantially at the end of the cable. The
signal lead lines and the grounding lead lines are
connected respectively to the first pad portions and the
common grounding plate. The common grounding plate has an
extension connected to the second pad portion.

B

Description of the Drawing

Fig. 1 is a partly sectional plan view of a
connector according to a first embodiment of the present
invention,

Fig. 2 is a side view of a part of the connector
shown in Fig. 1,

Fig. 3 is a partly sectional plan view of a
connector according to a second embodiment of the present
invention,

Fig. 4 is a side view of a part of the connector

shown in Fig. 3,

Fig. 5 is a sectional view taken on line A-A of

Fig. 6 is a sectional view taken on line B-B of
Fig. 3,

Fig. 7 is a partly sectional plan view of a
connector of a prior art,

Fig. 8 is a sectional view taken on line C-C of
Fig. 7. '
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Detailed Description of Several Presently Preferred

Embodiments

Referring to the attached drawings, an
embodiment of a connector for high-speed signal
transmission cables according to the present invention
will be described below.

Fig. 1 is a plan view partly in section of the
first embodiment, in which an insulation cover portion 13

covering a region from conductive tail portions 18, 19, 20

to the tip portion of a cable portion 14 is removed.

. A plurality of conductive connection terminals
15, 16, 17 are, for example, disposed inside of an
insulation cover portion 11 made of synthetic resin such
as PTFE. The tail portions 18, 19, 20 are arranged on a
substrate 12 fixed to the insulation cover portion 11
separately from each other at substantially equal
intervals, and are connected with the connection terminals
15, 16, 17, respectively.

Further, the tail portions have first pad
portions 22, 24 and second pad portions 21, 23, 25, these
pad portions being connected with lead lines 1 - 10 of the
cable portion 14, respectively. These pad portions are
also made of conductive material, and are arranged on the
substrate 12 separately from each other at substantially
equal intervals. '

Each of the above-mentioned signal lead lines of
the cable portion 14 are, similarly in prior art, adapted
to be put between grounding lead lines, for example, the
signal lead line 8 is disposed between the grounding lead
lines 7, 9.

In this embodiment, the most leftward lead line
1 is used for grounding, and a group of the three lead
lines. 2, 3, 3 is arranged on the lower surface of the
substrate 12 rightwards adjacent to the lead line 1 and
connected with the respective pads on the substrate.
Further, the next group of the three lead lines 4, 5, 5
extend on the upper surface of the substrate and are

connected with the pad portions 22, 23, on the substrate,

]
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respectively. The most leftward lead line 4 of the group
of three lines is a signal lead line and the remaining two
lines 5, 5 are grounding lead lines. The grounding lead
lines 5, 5 are arranged so as to lie upon the pad portion
23 (second pad portion) and connected the pad portion 23,
which is connected with the grounding tail portion 18
through a connection portion 21. The other grounding lead
lines 9, 9 are also connected with the grounding tail
portion 18 through the pad portion 25 (second pad portion)
and the cornnection portion 26. ,

' Fig. 2 is a side view showing a region near the
tip portions of the pad portion and the cable portion on
the substrate.

Fig. 3 shows a second embodiment of the present
invention, which uses a common grounding plate 35.

The insulation cover portion 31, the connection
terminals (not shown), the conductive tail portions 36,
37, 38, the conductive first pad portion 41, 43, the
conductive second pad portions 40, 42, 44, the substrate
32, and the cable portions 34 have the same structures as
in the first embodiment, and the insulation cover 33 is
removed. '

The above-mentioned grounding plate 35 is
located near the front edge portion of the cable portion
34, and connected with the same. The grounding lead lines

52, 55, 57, 59 of the cable portion 34 are bent as being

" grouped into pairs of lines, and are connected with the

grounding plate 35. The signal lead lines 53, 58 of the
cable portion are placed upon and are connected with the

first pad portions 41, 43, which are connected with the

signal tail portions 37, 38, respectively.

Further, the paired grounding lead lines 55 and
59 are bent to place every other pair towards the lower
surface of the substrate and they are connected with a
second common grounding plate 35 (not shown).

Extensions 70 extending from the common
grounding plate 35 are placed upon and connected with the
second pad portions 40, 42, 44, which are connected with
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the grounding tail portion 36 through a connection portion
39. At positions located on the surface of the substrate
opposite to that for the signal lead lines 53, 58 of the
cable portion 34 and corresponding to the positions of
these signal lines are arranged grounding extensions
extending from the grounding plate 35, which extensions
are connected with the second pad portions. Referring to
Fig. 4, the extensions 70 extending from the grounding
plate 35, are placed upon and connected with the lead line
51 (56 and 60 are not shown) extending from the cable
portion 34.

In a conventional connector for high-speed
signal transmission cables, as shown in Fig. 8, on one
surface of a substrate 100 are arranged signal lead lines
at substantially equal intervals, while on the other
surface are arranged grounding lead lines. On the upper
surface of the substrate 40 are arranged pad portions 83,
84, 85 each having a breadth "p", to which are connected
signal lead lines 91, 93, 95. Namely, the interval

. between the signal lead lines is "p.

To the contrary, in a connector according to the
present invention, as shown in Figs. 5 and 6 corresponding
to embodiments of the present invention, on one surface of
the substrate are alternatively arranged signal lead lines
and grounding lead lines, and on the other surface of the
substrate are arranged signal lead lines oppositely to the
grounding lead lines on the one surface, while grounding
lead lines are arranged oppositeiy to the signal lead
lines on the one surface. In consequence, assuming the
substrate thickness as "t", the distance between adiacent
signal lead lines is

(p? + )2
and the ratio of cross-talk noise N in the prior art to
that in the present invention is

(p/ (p% + £1)

As a concrete example, in case of 0.8 mm
thickness "t" of the substrate made of glass epoxy resins,
1.27 mm intervals of the coaxial flat cables, 1 n sec of
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pulse rise time, 1 V of pulse breadth, and 1 m of cable
length, the following experimental result has been
obtained:

) prior art present reducing
5 invention ratio

cross talk nozzle 13.4 9.2 69%
N (mV)
© 10
Although the ratio should be deduced
theoretically to 84%, the actual ratio is as large as 69%.
This difference is considerably great, and exceeds '
15 possible error limit in measurement. The reason for this
great difference is that signal lead lines are, as shown
in Figs. 5 and 6, arranged so as to be surrounded by
grounding lead lines.
The present invention provides a connector for
20 high-speed signal transmission cables having a very simple
structure and decreased cross-talk noises.
In the present invention, since distances
between adjacent signal pad portions on each surface of a
substrate, namely between adjacent lead lines connected
25 -respectively to the signal pad portions are widened, any
cross-talk between them is decreased. Further, each of
the lead lines connected to the signal pad portions is
surrounded along the longitudinal direction thereof by
lead lines connected to the grounding pad portions.
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Claims: _

1. A connector for high-speed signal
transmission cable comprising: an insulative substrate
having first pad portions connected to signal connection
terminals and second pad portions connected to grounding
connection terminals, said first pad portions and said
second pad portions being spaced and arranged
alternatingly on each of two surfaces of said substfate so
that the position of any of the first pad portions on one
of said two surfaces of said substrate is substantially
aligned with the position of one of said second pad
portions on the other of said two surfaces of said
substrate.

2. A connector for high-speed signal
transmissioﬁ cable according to Claim 1, further
comprising: a cable portion having signal lead lines and
grounding lead lines; and a common grounding plate
disposed substantially at the end of said cable; said
signal lead lines and said grounding lead lines being
connected respectively to said first pad portions and said
common grounding plate; said common grounding plate having

an extension connected to said second pad portions.
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