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(54) Co-axial cable connector

(57) Connecting device (100) adapted for electrically
connecting two or more coaxial cables together, said de-
vice being a unitary piece of non-conducting structure
presenting:
- an equal number of conductor receiving areas (112) as
there are cables to be connected, each conductor receiv-
ing areas adapted for mating with the conductor portion
of the cable
- an equal number of shield receiving areas (116) as there

are cables to be connected, each shield receiving areas
adapted for mating with the shield portion of the cable

wherein all of said conductor receiving areas are con-
nected electrically with one another, and
wherein all of said shield receiving areas are connected
electrically with one another, and
wherein the conductor receiving areas are electrically
isolated from said shield receiving areas.
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Description

TECHNICAL FIELD

[0001] The present invention relates to cable connec-
tors.

BACKGROUND OF INVENTION

[0002] This section introduces aspects that may be
helpful in facilitating a better understanding of the inven-
tion. Accordingly, the statements of this section are to be
read in this light and are not to be understood as admis-
sions about what is in the prior art or what is not in the
prior art.
[0003] Co-axial cables of all types are often connected
or joined together coaxially. Such connections may for
example be using a matching set of male and female
SMA connectors. Such connectors may not be appropri-
ate for all situations as they may be over-engineered, too
expensive, and/or difficult to assemble together.
[0004] For example, feeding networks, such as used
in mobile network base station antennas, typically apply
coaxial cables as electromagnetic feedline and distribu-
tion systems. With the current trend for higher order multi-
band antennas (triple-, quadruple-, penta--, hexa-band,
and more) the complexity of these feeding networks gets
higher and the total number of feed lines is increasing.
Standard connectors are typically applied at connection
points between these coaxial cables. While these provide
high performance their key disadvantage is their financial
and labour cost - especially if in modern multiband an-
tennas up to ∼100 of these connections are required.
[0005] Many such connectors are also over engi-
neered for the task, as base station antennas are typically
required to handle 650-2700MHz vs 0-18GHz possible
in SMA connectors. Furthermore, such situations require
as few assembly parts as possible and as few specialized
tools as possible, whereas SMA connectors require spe-
cialty assembly tools and up to 5 separate parts for the
connecting pieces. Furthermore, few (dis)connection cy-
cles are required, vs 500+ cycles engineered for SMA.
[0006] Though SMA connectors are highlighted here-
above, such problems are also common with other stand-
ard connector devices, such as N, 7/16, and other con-
nector types depending on the power level transiting into
the cables, the frequency band targeted, the loss at the
junction, and the PIM level (passive intermodulation dis-
tortion) required.
[0007] A simpler and cheaper connector is sought, in
particular one suitable for use in RF applications.

SUMMARY

[0008] In view of the foregoing, an embodiment herein
provides a connector as claimed in claim 1.
[0009] Other embodiments also comprise a method as
claims in claim 11.

[0010] These embodiment allow for a cost reduced
connecting device :

- having good RF + PIM behaviour within a large but
appropriate frequency bandwidth;

- limiting the number of necessary parts to perform
the global connection. Having large number of parts
to assemble means related several assembling and
soldering operations which are RF + PIM risky and
costly;

- integrating fixing means permitting a practical and
easy fixture of the cables onto a support. Existing
solutions require additional parts to fix the cables
and he connector onto a mechanical support.

BRIEF DESCRIPTION OF THE FIGURES

[0011] These and other aspects of the embodiments
herein will be better appreciated and understood when
considered in conjunction with the following description
and the accompanying drawings, in which:

FIG. 1 illustrates a typical co-axial cable;

FIG. 2 illustrates a connecting device according to a
first embodiment;

FIG.3 illustrates a detailed view of the device of FIG
2;

FIG.4 illustrates assembled coaxial cables a device
according to FIG 2;

FIG.5 illustrates a pair of assembled coaxial cables
according to another embodiment;

FIG. 6 illustrates a three cable connector according
yet another embodiment;

FIG. 7 illustrates a cable connector connecting dif-
ferent gauge cables according yet another embodi-
ment;

FIGS 8A-8D illustrate parts for manufacturing steps
for a connector according to yet another embodi-
ment.

[0012] It is to be noted that the figures are not drawn
to scale.

DETAILED DESCRIPTION OF EMBODIMENTS

[0013] The embodiments herein and the various fea-
tures and advantageous details thereof are explained
more fully with reference to the non-limiting embodiments
that are illustrated in the accompanying drawings and
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detailed in the following description. Descriptions of well
known components and processing techniques are omit-
ted so as to not unnecessarily obscure the embodiments
herein. The examples used herein are intended merely
to facilitate an understanding of ways in which the em-
bodiments herein may be practiced and to further enable
those of skill in the art to practice the embodiments here-
in. Accordingly, the examples should not be construed
as limiting the scope of the embodiments herein.
[0014] It should be noted that the term ’antenna’,
though illustrative of only one application amongst many,
ought to be understood as the final complete Base Station
Antenna in mobile communication networks, comprising,
if any, several arrays of several frequency bands, polar-
izations, tilt ranges etc.
[0015] Furthermore, the term ’cable’ ought to be un-
derstood as a coaxial cable of any type, eg. SM141,
SM250, etc. Such a cable 10 is illustrated at figure 1, and
comprises a central conductor 12 (usually a solid copper,
stranded copper or copper plated steel wire), surrounded
by a dielectric 14. The dielectric is then surrounded by a
metallic, conductive braid and/or foil known as a shield
16. Finally, the shield 16 is enclosed and protected by
an isolating jacket 18. Each component of the cable 10
may be selectively exposed depending on the design
need, though in a typical installation case the cable 10
will be stripped as illustrated on figure 1.
[0016] Figure 2 illustrates a connector 100 according
to a first embodiment, adapted for connecting axially two
co-axial cables along the axial direction A-A.
[0017] The connector 100 comprises a support struc-
ture 110 onto which are positioned two cable clip struc-
tures 120, and a connection section 130 disposed be-
tween said pair of cable clip structures 120. The cable
clips 120 and the connection section 130 are longitudi-
nally aligned along the axis A.
[0018] The connector 100 is preferably manufactured
in one piece using non-conducting material, such as a
plastic, for example as a result of a molding operation.
[0019] The support structure 110 may comprise fixing
means 115 adapted for securing onto an antenna frame
or other support element of an external device. Fixing
means 105 may comprise mounting holes, unitary
mounting brackets, unitary mounting clips, or other
mounting fixtures, as appropriate for the mounting needs.
[0020] The cable clip structure 120 are sized at an ap-
propriate dimension to receive and secure against the
outer jacket 18 of an appropriate cable 10, in such a way
as to relieve stress off the cable 10 and to stabilize the
cable 10 before the joining operation.
[0021] The connection section 130 is adapted for:

- receiving and electrically connecting the conductor
12 of a first cable (not shown) to the conductor 12 of
a second cable (not shown), and for

- receiving and electrically connecting the shield 16 of
said first cable to the shield 16 of said second cable

(not shown).

[0022] As shown in greater detail at figure 3, the con-
nection section 130 comprises :

- a first shield receiving area 116A and a second shield
receiving area 116B disposed along the central axis
A on both extremity regions of the connection section
130; and

- a first conductor receiving area 112A and a second
conductor receiving area 112B disposed along the
central axis A in a central region of the connection
section 130 between said first and second shield re-
ceiving areas 116A,B.

[0023] The first shield receiving area 116A and the sec-
ond shield receiving area 116B are electrically connected
to one another. The first conductor receiving area 112A
and the second conductor receiving area 112B are also
electrically connected to one another. The shield receiv-
ing areas 116A, B do not communicate electrically with
the conductor receiving areas 112A, B.
[0024] As show at figure 3 and highlighted with dots
and hachures, the mating surfaces of the receiving areas
112A, 112B, 116A, 116B are coated in an electrical con-
ducting surface layer, e.g. a metallic layer. The metalli-
zation and respect of non-metalized areas can for exam-
ple be achieved using classical plastic or polymer met-
allization processes, or other processes as for instance
"Laser Direct Structuring", patented by LPKF Laser &
Electronics AG and as perfected by Molex®. The metal-
lization specification i.e. the process used, the metalliza-
tion depth of conductive materials used are function of
global performances and costs targeted. For example
and without limitations, copper, tin, silver, gold, brass etc.
may be used, within a thickness of some microns or tens
of microns depending on frequency bands targeted (i.e.
some hundreds of MHz to some GHz).
[0025] Each of the receiving areas 112A, 112B, 116A,
116B are formed as semi cylindrical concave hollows
adapted for receiving the respective part of the cable 10
of the appropriate gauge. In particular,

- the first and second shield receiving areas 116A,
116B are adapted to espouse the shield portion 16
of a first and second cable 10A, 10B respectively,
and are sized for the appropriate cable gauge;

- the first and second conductor receiving areas 112A,
112B are adapted to espouse the conductor portion
12 of a first and second cable 10A, 10B respectively,
and are sized for the appropriate cable gauge.

[0026] The cables 10 are fixed in places by soldering
the shield 16 and the conductor 12 portions of the cable
10 into place onto the metalized conducting surface layer.
In a particularly advantageous embodiment, the receiv-
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ing sections 112A, 112B, 116A, 116B may comprise
semi-annular gutters 118 adapted for easing the flow of
solder around the cable 10 portions.
[0027] Figure 4 illustrates the above embodiments with
the first and second cables 10A,B securely soldered into
place. The cable joining operation may be performed as
followed:

- clamping the jackets 18 of the cables 10A, 10B into
the clip structure 120 of the connector 100. This in-
tegrated clamping allows for a stability of the cable
ends enabling to safely and quickly do the cable sol-
dering operation.

- once the cables 10 stabilized, the conductor 12 and
the shield 16 may be positioned appropriately into
their respective receiving areas 112, 116, and sol-
dered into place using conventional techniques and
tools.

- advantageously, though not illustrated, the soldering
operation can be followed by steps to protect the
soldered area. Such protection may be performed
by covered the exposed metallic areas with protec-
tion glue, gel, or foam, or by placing a heat shrink
jacket around the area and the cable braid, or placing
a rigid cover over the connecting device 100.

[0028] In a variant, illustrated at figure 5, it is of course
possible for the support structure 110 of the connector
100 to support a plurality of pairs of clip structures 120
and connection sections 130, thereby connecting a plu-
rality of pairs of cables on a single connector 100.
[0029] Similarly, as illustrated at figure 6, it is possible
to modify the features to provide connections between
three of more cables 10A,B,C. More generally, the sup-
port structure 110 may feature:

- as many clip structures 120 as there are cables 10
to be joined,

- each clip structure to be aligned with conductor re-
ceiving areas 112 and shield receiving areas 116,
and

- all shield receiving areas 116 to be connected to
each other electrically, and all conductor receiving
areas 112 to be connected to each other electrically.

[0030] In yet another variant illustrated at figure 7,
these same features can be modified to fit cables of dif-
ferent gauges, here SM141 and SM250 cable types. In
particular, the conductor receiving area 112 and the
shield receiving area 116 of the connection section can
be made appropriately larger to be compatible with dif-
ferent gauge cables.
[0031] Nevertheless, the invention isn’t limited to a
specific manufacturing process, such as metalized plas-

tics. In yet another variant, the support structure 110 of
the connector 100 may be entirely molded of non con-
ducting material (figure 8A), and metalized surfaces can
be replaced by separate thin copper (or brass or other
metal) foils as shown in figure 8B and figure 8C:

- a shield receiving foil 1160 (figure 8B)

- a conductor receiving foil 1120 (figure 8C).

[0032] More particularly, the metallic foils 1160, 1120
are adapted to be fitted inside the shield receiving areas
116 (figure 8B) and conductor receiving areas 112 (figure
8C), respectively, which may be positioned into place
mechanically (figures 8D), for example via glue or me-
chanical fixation (eg. melting the four pins present at fig-
ure 8A or any other fixing device or method). Then, the
inner core foil 1120 destined for the conductor receiving
area 112 is placed on top of the central post, and, two
cables are plugged onto the device via the clips, and
soldered to the foils.
[0033] The embodiment of figure 8A-8D has the ad-
vantage of creating elements in separate processes
which may be advantageous for mass manufacturing.
Another advantage of this embodiment is that of provid-
ing better conductivity for high power application when
metallic layer deposition onto the non-metallic surface of
the connector support structure 110 may provide insuf-
ficient thickness capabilities.
[0034] In yet another embodiment, non illustrated, the
metalized surface of the shield receiving area 116, cor-
responding to the ground potential, can also be partially
extended to the support structure 110, and even under-
neath the support structure 110, to allow for either a ca-
pacitive coupling from the cable ground potential up to
the antenna frame to be performed, as even a direct DC
electrical contact if needed. This effect may be interesting
for instance if the cables need to be grounded to the
antenna frame, as for lightning protection or EMC can-
cellation effects.
[0035] Of course, it is possible to combine features
from the different embodiments described hereabove.
[0036] The preceding embodiments demonstrate ex-
cellent RF performance characteristics. Typically, con-
sidering cables lengths of 50mm connected across a con-
nector 100 such as that illustrated at figure 5 achieves:

- an insertion loss better than 0.03dB @ 3 GHz (cables
losses substracted) ;

- an impedance matching better than 40 dB in the 500
MHz - 3 GHz band (50 Ohms) ;

- an insulation between adjacent cables better than
60 dB in the 500 MHz - 3 GHz band.
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Claims

1. Connecting device (100) adapted for electrically con-
necting two or more coaxial cables together, each
coaxial cable (10) comprising a central conductor
and a metallic shield around said conductor, said
device being a unitary piece of non-conducting struc-
ture presenting:

- an equal number of conductor receiving areas
(112) as there are cables to be connected, each
conductor receiving areas adapted for mating
with the conductor portion of the cable;
- an equal number of shield receiving areas
(116) as there are cables to be connected, each
shield receiving areas adapted for mating with
the shield portion of the cable;
wherein all of said conductor receiving areas are
connected electrically with one another, and
wherein all of said shield receiving areas are
connected electrically with one another, and
wherein the conductor receiving areas are elec-
trically isolated from said shield receiving areas.

2. A connecting device according to claim 1, wherein
said conductor and shield receiving areas have me-
tallic coating deposited on non-conductive structure
and adapted for making electrical contact with said
conductor portion and said shield portion of the cable
respectively.

3. A connecting device according to claim 2, wherein
there is :

- a single connected metallic coating cover all
of said conductor portions of said cables, and
- a single connected metallic coating cover all
of said shield portions of said cables

4. A connecting device according to claim 1, wherein
said conductor and shield receiving areas have me-
tallic piece fixed to said non-conductive structure and
adapted for making electrical contact with said con-
ductor portion and said shield portion of the cable
respectively.

5. A connecting device according to claim 4, wherein
there is :

- a single connecting metallic piece providing
electrical connection between all of said conduc-
tor portions of said cables, and
- a single connecting metallic piece providing
electrical connection between all of said shield
portions of said cables.

6. A connecting device according to any one of the pre-
ceding claims, where the conductor and shield re-

ceiving areas are semi-cylindrical hollows into the
structure.

7. A connecting device according to any one of the pre-
ceding claims, further comprising a cable stabilizing
structure adapted for stabilizing the cable in a posi-
tion aligned axially with the shield receiving portion.

8. A connecting device according to any one of the pre-
ceding claims, wherein the metallic portion of the
shield receiving area extends to the underside of the
connecting device adapted for being fixed to an ex-
ternal structure.

9. A connecting device according to claim 8, wherein
the external structure is a grounded structure.

10. A connecting device according to any of the preced-
ing claims, wherein the conductor receiving section
and/or the shield receiving sections comprise annu-
lar hollows adapted for facilitating soldering of the
cable portions to the respective receiving sections

11. A method of connecting two or more coaxial cables
together, each coaxial cable comprising a central
conductor and a metallic shield around said conduc-
tor, comprising the steps of:

- providing a unitary piece of non-conducting
structure presenting
- an equal number of conductor receiving areas
as there are cables to be connected, each con-
ductor receiving areas adapted for mating with
the conductor portion of the cable, and
- an equal number of shield receiving areas as
there are cables to be connected, each shield
receiving areas adapted for mating with the
shield portion of the cable
- providing a metallic portion extending between
all of said conductor receiving areas
- providing a metallic portion extending between
all of said shield receiving areas
Inserting cables to the structure such that each
conductor portion of said cable mates with a con-
ductor receiving area, and such that each shield
portion of said cable mates with a shield receiv-
ing area
Soldering metallic portions of cable into place.

12. A method according to claim 11, wherein the metallic
portions are applied by metallic deposition onto the
plastic.

13. A method according to claim 11, wherein the metallic
portions are applied by providing a metal foil and
fixing it in the appropriate receiving areas.

14. A method according to any one of claims 11 to 13,
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wherein the non-conducting structure is one piece
molded of non conducting material.
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