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Description
Technical field

[0001] The present invention relates to the field of
electrical connection and to a Radio Frequency (RF)
coaxial connection system.

[0002] More particularly it relates to a coaxial connec-
tion system for transmitting RF signals from a radio board
to a board supporting the radiating elements of an elec-
tronically scanned antenna for telecommunications and
radar systems.

[0003] The presentinvention mainly aims to bring new
and innovative solutions to cumulative problems of di-
mensional compactness, board positioning tolerances in
the three XY and Z axes, and RF performance stability
satisfying the frequency increase in the X band for cellular
telecommunications systems or Ka band for AESA radar
applications (acronym of "Active Electronically Scanned
Array"), which are not addressed by existing solutions
such those already commercialized as SMP-MAX,
SMPM spring bullet, IMP-HD, IMP-SR series ....etc.
[0004] Such a system can in particular be used to
connect two parallel or orthogonal printed circuits, usual-
ly called a board-to-board (B2B) or printed circuit board
(PCB) connection, to another component such as a
module or a filter, generally called board-to-filter or
board-to-module.

[0005] The applications particularly targeted by the
invention are the connection of telecommunication
equipment.

[0006] Theinvention also generally relates to intercon-
nection systems in the telecommunications field, in the
medical field, in the industrial field, in the aeronautical
field, in the transport field and in the space field.

[0007] The system according to the invention can in
particular be used to connect two parallel or orthogonal
printed circuits, usually called a board-to-board or printed
circuit board connection system, to another component
such as a module, a filter or a power amplifier or an
antenna, or module-to-module.

[0008] "RF connection system" means a system cap-
able of transmitting signals from the direct current (DC)
range to the radio frequency (RF) range, including the
microwave (HF) range, the signals being high speed data
link (HSDL) digital signals or radio frequency (RF) sig-
nals.

Prior art

[0009] With the continuous development of wireless
communication technology, board-to-board connectors
are increasingly being used in the interconnection of
wireless system modules, such as communication base
stations, RRHs, repeaters, GPS devices and other simi-
lar applications. The top three trends in wireless devices
are smaller dimensions, lower cost and easier installa-
tion, and also the upscaling of the frequency of the RF
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signals used. For a board-to-board connection, the mar-
ket also requires the boards to be smaller, cheaper and
more modularized.

[0010] Examples of connection assemblies dedicated
to the telecommunications sector for cellular radioteleph-
ony interconnections already exist on the market and in
the prior art. This is because the trend in this market is to
minimize the losses of the RF (radio frequency) part in
order to reduce the amplifier components of the base
stations. To that end, firstly, the present radio part of the
stations is increasingly being relocated as close as pos-
sible to the transmit-receive antennas, in the RRU/RRH
transmitter modules, and, secondly, the RF cables inter-
nal to the radio units are replaced by direct interconnec-
tions.

[0011] So-called board-to-board connections have
thus developed over successive generations of the last
decade.

[0012] There are already commercial products for pro-
ducing these connections.

[0013] Current solutions for transmitting RF signals
between two boards can be classified into three types.
[0014] Thefirstis asystem consisting of a sliding base,
a snap-in base, and an adapter allowing for axial and
radial tolerances. There are many interconnects of this
type on the market, mainly intended for the telecom
market, for radio heads of 4G/5G cellular networks, such
as the SMP-MAX, the Power-Max Ultra, the RSMP, the
HSMP, the P-SMP series, etc.

[0015] The limitation of this type of interconnection lies
in the high impedance variation in the overlap zone
between the sliding base and the adapter, which limits
RF performance to the DC-6GHz band. Thus, this type of
interconnection cannot under any circumstances go be-
yond 10 GHz without a drastic reduction in axial toler-
ance.

[0016] Reference may be made to patent
EP2304852B1 relating to a connector of the SMP-Max
series comprising a dumbbell-shaped electrical insulator
where a high impedance zone is compensated by a low
impedance zone limiting the bandwidth.

[0017] The second type is afloating systemincluding a
spring-loaded adapter, this latter allowing to solve the
impedance variation in the overlap zone between a slid-
ing base and an adapter. Indeed, the spring with constant
impedance makes it possible to keep the reference
planes of the bases and the adapter in contact whatever
the distance between two boards.

[0018] This type of interconnection system has been
adapted to the SMP and SMPM series under the name
"spring bullet", as it is disclosed in US11,539,167 B2.
[0019] The limitation of such a system is its low com-
pactness due to the combination of receptacles and the
constant-impedance spring, which increases the space
requirement by at least three, due to axial tolerances.
Additionally, due to the pin and socket central contacts,
the rotation of the so-called "spring bullet" is greatly
reduced to a few degrees, which severely limits the
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acceptable radial misalignment, which can only be in-
creased by increasing the length of the spring bullet.
[0020] The third is a system making the interconnec-
tion by pressure at the end of contacts.

[0021] In order to gain axial compactness, such sys-
tems with axial direct pressure on printed circuit boards
have been developed. The most known are the IMP-HD
and IMP-LP connectors. This type of interconnection
system allows for significant gains in axial compactness
due to the elimination of sliding and snap-in bases.
[0022] However, the system does not allow for any
parallelism errors, and the radial tolerance between
boards is extremely limited because it results in the
central and external contacts being offset from their
target. This also has the disadvantage of significantly
degrading RF performances depending on the offset.
[0023] Nowadays, footprint requirements must be in-
creasingly reduced given the increasing density.

[0024] For telecom applications, the required length
between the two boards to be interconnected is around
11 mm, for a diameter of around 4 mm. In radar applica-
tions, the required length decreases to approximately 7.5
mm, for a diameter of approximately 2 mm, including the
spring in the case of a spring-loaded system.

[0025] Furthermore, with increasing frequencies, par-
ticularly in the X band for the telecom applications, i.e.
between 8to 12 GHz, and in Ka and V bands, for products
intended for electronic scanning antennas, i.e. between
27 to 31 GHz, and 40 to 75 GHz respectively, any im-
pedance mismatch must be dimensionally reduced, or
even eliminated, to avoid impacting signal transmission.
However, the need for axial and radial misalignments
remains high.

[0026] Therefore; there is a need to further improve
board-to-board or board-to-module or board-to-filter con-
nections, more particularly to solve the problems of sig-
nificant axial misalignment and radial misalignment with
high RF performances at very high frequency, notably in
X, Kand V bands, corresponding to those of interfaces
having electrical reference planes in contact with the
board, while being very compact in the longitudinal axis.
[0027] The invention aims to address all or part of this
need.

Summary of the invention

[0028] To this end, the invention relates, according to
one of its aspects, to a coaxial connection system, sui-
table to connect two printed circuits boards (PCBA1,
PCB2) or one board to a filter or one board to a module,
for transmitting radio frequency, RF signals, said system
having a longitudinal axis X and comprising:

- twoannularreceptacles orrings, each intended to be
in mechanical and electrical contact with one ground

trace of the board or the filter or the module;

- aspring-loaded adapter including:
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two central contacts sliding into each other,

two outer contacts sliding each other, each of the
two outer contacts being mechanically guided
by one of the two annular receptacles or rings
and mechanically retained with and coaxially
arranged around one of the two central contacts,
and

an helical spring arranged around the two outer
contacts,

wherein each of the two central contacts is configured to
ensure an electrical continuity by an axial mechanical
pressure of its free end whereas each of the two outer
contacts is configured to ensure an electrical continuity
by a radial deformation of its free end.

[0029] "By electrical continuity", it is meant that the
electrical path of the electrical current is continuous
through the connection system.

[0030] Advantageously, the outer contacts are config-
ured to not be in mechanical contact with two printed
circuits boards (PCB1, PCB2) or the board and the filter
or the board and the module.

[0031] Advantageously also, the central contacts are
configured to be in direct mechanical contact by their free
end with two printed circuits boards (PCB 1, PCB2) or the
board and the filter or the board and the module.
[0032] Preferably, the free end of each of the central
contacts has a spherical portion shape. In other words,
their free ends are shaped as a spherical portion.
[0033] According to advantageous variant embodi-
ment, the free end of each of the outer contact central
contact is slotted defining contact petals each shaped at
its front end with a bump. The petals are radially de-
formed and thus the bumps thus define the electrical
contact surfaces.

[0034] According to another advantageous embodi-
ment, the system comprises four impedance lines, each
of the two end lines including an electrical insulating body
interposed and retained between one of the two central
contacts and the two outer contacts, each of the two
inside lines being devoid of devoid of a solid electrical
insulator.

[0035] Preferably, the diameter of one of the central
contact is decreasing from at least one of the end lines to
the intermediate lines.

[0036] Preferably also, the external diameter of the
outer contacts in end lines is larger than in intermediate
lines.

[0037] According to another advantageous embodi-
ment, one of the two receptacles is of a sliding type
whereas the other receptacle is of the snap-on type.
[0038] Atleastone of the outer contacts may comprise
at least one lug intended to be used for permanent
electrical and mechanical connection to a printed circuit
board (PCB1, PCB2).

[0039] Preferably, at least one receptacle receptacle
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accommodates an O-ring or a toroidal spring retaining
one of the two outer contacts. An O-ring or a toroidal
spring allows axial straightening of the adapter.

[0040] According to an advantageous embodiment,
each of the receptacles accommodates a cavity filter.
[0041] According to an advantageous embodiment,
one of the two receptacles is assembled with a terminal
to make a perpendicular board-to-board connection.
[0042] In another embodiment, the annular rings are
mechanically retained by the outer contacts and thus
assembled with the adapter. Thus, in this embodiment,
the system is constituted only by the adapter which
retains the annular rings which ensures the electrical
contact with the ground trace of PCBs or of a module.
[0043] Theinvention concerns also a connection mod-
ule, intended to be used to link two printed circuit boards
(PCB 1, PCB2) comprising:

- at least one coaxial connection system constituted
by the adapter such as described above;

- aholdercomprising a frame with atleastone opening
in which the adapter is accommodated according to
a floating mounting.

[0044] According to an advantageous embodiment,
the frame comprises a plurality of openings arranged
parallel to each other, in each of which one of the adapters
is accommodated according to a floating mounting.
[0045] Thus, the invention essentially consists of a RF
coaxial connection system with a spring-loaded adapter
which connection interfaces are in some way hybrid
because the electrical contacts are made radially for
the outer contacts and axially at the end for the central
contacts.

[0046] The helical spring of the adapter exerts a com-
pression force to produce the electrical connection be-
tween, firstly, at one of the longitudinal ends of the con-
nection system, one of the central contact tip and one of
the outer contact radial end and, respectively, the signal
line and the ground line of a first printed circuit board
(PCB1) and, secondly, at the other of the longitudinal
ends of the connector, the other central contact tip and
the other outer contact radial end and, respectively, the
signal line and the ground line of a second printed circuit
board (PCB2) parallel to the first printed circuit board
(PCB1) or a RF module or another printed circuit board
(PCB3) perpendicular to the first printed circuit board
(PCB1).

[0047] Preferably, the end of the two central contacts,
each intended to be in contact with the PCB, is protruding
relative to the corresponding end of the outer contact.
This ensures permanent mechanical contact of the cen-
tral contacts despite any potential radial misalignment or
tilt angle.

[0048] The combination of radial outer contacts and tip
central contacts allows the interfaces to remain centered
in its docking position and to tolerate significant rotation,
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typically with a possible tilting angle > 10°, compared to a
prior art interface with a pin-socket type centerline con-
nection.

[0049] The mechanical and electrical reference plane
is formed by the face of the printed circuit board in contact
with one of the receptacle or ring.

[0050] According to an advantageous embodiment,
the system includes four impedance coaxial lines with
two end lines including solid insulators whereas the two
central ones sliding into each other are insulated by air.
[0051] The characteristic impedance of each coaxial
line and of the entire connection system remains at a
stable value, typically 50 ohms, over the entire length of
the connection system, regardless of the final distance
between the PCBs to be connected by the system. It is
also possible to obtain a stable impedance over the entire
length of the connector at 75 ohms or any other value.
[0052] Thereis noimpedance mismatch along the axis
of the connection system in passing from one coaxial line
to another: the presence of air predominantly in the
coaxial lines avoids impedance variations between areas
of solid insulation and air insulation that can be found in
connectors according to the prior art.

[0053] Theinvention has many advantages over prior-
art coaxial connection systems :

- the possibility of getting significant axial misalign-
ment and radial misalignment with exceptional RF
performances at very high frequency, typically in the
X band for low cost telecom products and Ka,V
bands for products intended for electronically
scanned antennas, while being very compact in
the longitudinal axis;

- the impedance of the coaxial lines forming the con-
nection system according to the distance between
PCBs, which remains stable, typically equal to 50 Q.

- keepingasimple structure, i.e. with a limited number
of parts and a quick and simple assembly process.

[0054] Other advantages and features of the invention
will become more clearly apparent upon reading the
detailed description of exemplary implementations of
the invention, given by way of non-limiting illustration
with reference to the following figures.

Brief description of the drawings

[0055]
[Fig. 1] Figure 1 is a longitudinal section view of an
example of a coaxial connection system according to
afirstembodiment of the invention, in a configuration
connected between two parallel PCBs, without radial

misalignment.

[Fig. 2] Figure 2 is a side view of the connection
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system according to figure 1 in a configuration con-
nected between two parallel PCBs, with radial mis-
alignment.

[Fig. 2A] Figure 2A is a longitudinal cross sectional
view of the connection system according tofigure 1in
a configuration connected between two parallel
PCBs, with radial misalignment.

[Fig. 3] Figure 3 is a perspective view of the spring-
loaded adapter of the system according to Figures 1
and 2.

[Fig. 4] Figure 4 is a perspective view of one of the
receptacles of the system according to Figures 1 and
2.

[Fig. 5] Figure 5 is a perspective view of the other
receptacle of the system according to Figures 1 and
2.

[Fig. 6] Figure 6 shows curves of simulation of re-
flection losses as a function of the frequency in
various configurations of axial, radial and parallelism
tolerances between two PCBs with a system accord-
ing to the invention.

[Fig. 7] Figure 7 is a variant of the receptacle includ-
ing a cavity filter.

[Fig. 8] Figure 8 is a perspective view showing the
arrangement of the receptacle of the variant accord-
ing to Figure 6 into a PCB.

[Fig. 9] Figure 9 is a perspective view of a variant of a
receptacle with a terminal to allow a connection
between a first PCB and another PCB arranged
perpendicular to the first PCB.

[Fig. 10] Figure 10 is a perspective view of the con-
nection system with a receptacle according to the
variant of figure 9 in a configuration connected be-
tween a first PCB and another PCB arranged per-
pendicular to the first PCB.

[Fig. 11] Figure 11 shows in a perspective view a
variant of a dual receptacle with a common terminal
to allow a connection between a first PCB and an-
other PCB arranged perpendicular to the first PCB.

[Fig. 12] Figure 12 is a perspective view of two
spring-loaded adapters with a dual receptacle ac-
cording to the variant of figure 10.

[Fig. 13] Figure 13 is a perspective view of an ex-
ample of a coaxial connection system according to a
second embodiment of the invention, in which the
receptacles are replaced by annular rings mechani-
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cally retained by the adapter.

[Fig. 14] Figure 14 is a longitudinal section and
perspective view of an example of a coaxial connec-
tion system according to Figure 13.

[Fig. 15] Figure 15 is a perspective view of a multi-
channel coaxial connection system comprising a
plurality of coaxial spring loaded-adapters according
to Figures 13 and14 that are arranged in parallel with
each other into an holder to connect two parallel
PCBs.

Detailed description

[0056] Figures 1to2show acoaxial connection system
1 according to a first embodiment of the invention, in a
configuration connected between two parallel PCB1,
PCB2.

[0057] The connection system 1 extends along a long-
itudinal axis X and is intended to transmit radio frequency,
RF signals. More particularly, it is intended to transmit
signals either in the X band for the telecom applications,
orin Ka and V bands, for products intended for electronic
scanning antennas.

[0058] The system 1 comprises firstly two annular
receptacles 2, 3, each intended to be in mechanical
and electrical contact with one ground trace of the board
PCB1 or PCB2.

[0059] Inthe shown embodiment, the receptacle 2is a
sliding type whereas the receptacle 3 is of the snap-on
type.

[0060] A spring-loaded adapter 4 is arranged between

the two receptacles 2, 3.

[0061] As shown in detail in Figures 1 and 3, the
adapter 4 includes two central contacts 40, 41 sliding
into each other. More precisely, the central contact 40 is of
the male type which one end is sliding into the central
contact41 ofthe female type. Each of the central contacts
40, 41 has a free end which has a spherical portion shape
400, 410. This spherical portion 400, 410 allows an axial
contact with the signal trace of each of the boards PCB 1,
PCB2.

[0062] Two outer contacts 42, 43 are sliding against
each other. Each of the two outer contacts 42, 43 are
mechanically guided by one of the two annular recepta-
cles 2, 3 and are mechanically retained with and coaxially
arranged around one of the two central contacts 40, 41.
[0063] Thefree endofeach ofthe outercontact4243is
slotted defining contact petals each shaped at its front
end with a bump 420, 430.

[0064] An helical spring 44 is arranged around the
central portion of the two outer contacts 42, 43 and abuts
the end portion of these latter. This spring 44 exerts a
compression force to produce the electrical connection.
In order to increase the compactness of the adapter, its
external diameter is not larger than the maximum exter-
nal diameter of the ground contacts.
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[0065] The two receptacles 2, 3 serve to guide the
spring-loaded adapter 44 and to ensure electrical contact
between the printed circuit boards PCB1, PCB2 and the
outer contacts 42, 43 of the adapter 4.

[0066] According to the invention, the two central con-
tacts 40, 41 allows to ensure an electrical continuity by an
axial mechanical pressure of its free end 400, 410
whereas each of the two outer contacts 42, 43 is config-
ured to ensure an electrical continuity by a radial defor-
mation of its free end 420, 430. This combination of the
two distinctive types of electrical contact, i.e. axial by
contacttips 400, 410 for the central contacts and radial by
the bumps 420, 430 for the outer contacts, allows the
interface of the system 1 to remain centered on its recep-
tion location and to be able to benefit from significant
rotation, typically with a possible angle superior to 10°.
[0067] Preferably, the free end 400, 410 of each of the
central contacts 40, 41 is protruding relative to the corre-
sponding free end of the outer contact 42, 43. This
ensures a permanent mechanical contact of the central
contacts with the signal line of the boards PCB1, PCB2
despite any potential radial misalignment or any angle of
inclination.

[0068] Preferably, the extremity 400, 410 of each of the
central contacts 40, 41 is shaped as a spherical portion.
This ensures a permanent and stable electrical contact of
the central contacts with the signal line of the boards PCB
1, PCB2 despite any potential radial misalignment or any
tilt angle.

[0069] Asshown on figure 2A, in a maximum compres-
sion state with a consequenttiltangle, the radial electrical
contact between the outer contacts 42, 43 of the adapter
4 and the receptacles 2, 3 stays very proximate to the
surfaces of the PCB1, PCB2 boards which greatly limits
the impedance mismatch zone and does not impact the
signal integrity. This electrical active area only depends
on the axial tolerance and on the maximum tilt angle
accepted, i.e. this area is thin.

[0070] The height of the receptacles 2, 3 only allows to
limit the angular variation and to guide the adapter 4
during the mating.

[0071] Figure 4 shows the electrically conductive body
20 which forms the sliding receptacle 2. The base of the
body 20 advantageously has lugs 21 orthogonal to the
axis X which are intended to be used for permanent
electricaland mechanical connection to the printed circuit
board (PCB 1), in particular by welding, allowing surface
mounting in accordance with SMT technology. These
lugs 21 could also be arranged parallel to the axis X
for through-welding to the PCB, or press-fit mounting
inside a hole in the PCB. The large top flaring 22 of the
body 20 mechanically guides the adapter 4 during blind
mating.

[0072] Figure 5 shows the electrically conductive body
30 which forms the snap-on receptacle 3. The base of the
body 30 advantageously has lugs 31 orthogonal to the
axis X which are intended to be used for permanent
electricaland mechanical connection to the printed circuit
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board (PCB2), in particular by welding, allowing surface
mounting in accordance with SMT technology. These
lugs 31 could also be arranged parallel to the axis X
for through-welding to the PCB, or press-fit mounting
inside a hole in the PCB. The body 30 accommodates
an O-ring 32 which allows the inclined adapter 4 to be
straightened in the event of the receptacle 3 becoming
disconnected from the printed circuit board PCB2.
[0073] The receptacles 2, 3 are made of a conductive
material such as brass. In a variant, the receptacles are
made of polymer material such as liquid crystal polymers
(LCP). Only the zone of electrical contact with the outer
contact of the adapter, i.e. the internal proximate end to
the PCB, is metalized to insure the electrical contact.
[0074] Thanks to its structure, the adapter 4 always
remains in contact with the mechanical and electrical
reference plane P defined by the PCB1, PCB2.

[0075] Inthe shown embodiment, the connection sys-
tem 1 comprises four coaxial impedance lines L1 to L4.
The characteristic impedance of each coaxial line L1 to
L4 and of the entire connection system remains at a
stable value of 50 ohms, over the entire length of the
connection system.

[0076] Each of the two endlines L1 and L4 includes an
electrical insulating body 45, 46 interposed and mechani-
cally retained between one of the two central contacts 40,
41 and the two outer contacts 42, 43.

[0077] This insulating body 45, 46 is a low dielectric
loss insulator that allows the central male contact 40 and
the central female contact 41 to be maintained. This
insulator can be made of PTFE for example. As shown,
this body 45, 46 includes preferably through holes 47
which allow to precisely adapt the line impedance.
[0078] The external diameter of the central contact 40
in the coaxial line L1 is larger than the diameters in lines
L2 orL3. This facilitates the insertion of the contacts in the
bodies during the assembling phase.

[0079] Lines L1 and L4 are preferably of identical di-
mensions and give symmetry to the adapter 4. It also
limits the number of distinct parts included in the system
and simplifies its structure.

[0080] Each of the two inside lines L2 and L3 is devoid
of a solid electrical insulator, i.e. air is the insulator in
these lines.

[0081] LinesL2andL3slideinside each other, withline
L2 being of fixed length and line L3 of variable length. The
stroke of line L3 defines the maximum permissible axial
misalignment. Whatever the length of line L3 is, its char-
acteristic impedance remains identical.

[0082] In these inside coaxial lines L2, L3, the outer
contact 42 has a central portion of male type 421 fitted
into a central portion of female type 431 of the outer
contact 43. The outer male contact 42 comprises a claw
422 which extends outwards and which cooperates with
aninternal shoulder 432 of the outer female contact43 so
as to keep the two central portions 421, 422 fitted into one
another regardless of the separation force exerted by the
compression spring 44.
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[0083] To achieve the constantimpedance at 50 Ohm,
the relative dielectric constant of the insulator 42, 43 of
lines L1 and L4 is defined so that:

- the diameters of lines L2 and L3 are significantly
smaller than the diameters of lines L1 and L4 and
allow for the insertion of the helical spring 44 to
generate compression greater than the insertion
forces of the petals defining the bumps 420, 430 of
the bodies 42, 43 and greater than the sliding forces
of inside portions 421, 431 of the outer contacts 42,
43 and of the central contacts 40, 41;

- the diameter of the male central contact 40 in line L1
is the largest diameter and allows for easy insertion
from the outside in;

- thediameters of the male central contact40 are large
enough to serve as a framework for the entire sys-
tem.

[0084] More particularly, the male central contact 40
has at least three distinct diameters, which allows for
maintaining animpedance of 50 ohmsonlinesL1,L2 and
L3regardless of the compression state of the variable line
L3.

[0085] Asalready mentioned, the structure with the two
sliding lines L2, L3 insulated by air allows a constant
impedance to be maintained regardless of the relative
positioning of the boards PCB1, PCB2.

[0086] The inventors have confirmed with success the
constant impedance of such a system 1 by simulating
reflection losses as a function of axial, radial and paral-
lelism tolerances between two PCBs, with a model opti-
mized for signals in the Ka band, as shown on Figure 6.
On this Figure 6, the black nominal curve is simulated
with no tilt angle and nominal compression. The grey
curves relate to configurations with tilt angles and/or
additional compression. Compared to the black nominal
curve, the global increase of losses of the grey curves
stays low, and the maximum losses stay below -20 dB
(decibel), especially at very high frequencies, even with
configurations with maximum tilt angle and/or maximum
compression.

[0087] In advantageous variants, the guide and elec-
trical continuity receptacles can be adapted to accom-
modate cavity filters.

[0088] Figure 7 thus shows the electrically conductive
body 50 which forms the sliding receptacle 5 including a
cavity filter 52. The base of the body 50 advantageously
has lugs 51 orthogonal to the axis X which are intended to
be used for permanent electrical and mechanical con-
nection to the printed circuit board (PCB1), in particular
by welding, allowing surface mounting in accordance
with SMT technology. These lugs 51 could also be ar-
ranged parallel to the axis X for through-welding to the
PCB, or press-fit mounting inside a hole in the PCB as
shown on Figure 8.
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[0089] The other receptacle 6 can be made as the
sliding receptacle 5.

[0090] As shown on Figure 8, the electrical continuity
function of the receptacles 5, 6 is achieved only over a
very low height of the receptacle, typically less than 1
mm. The remaining height serves, on the one hand, to
limit the permitted angular variation and facilitate easy
docking during blind mating of the adapter 4. The mis-
match zone on the PCB surface is thus reduced to a
minimum to avoid disrupting the transmission of high-
frequency signals: this zone only allows for radial mis-
alignment. This decoupling of the electrical function from
the mechanical part allows the electrical function to be
implemented directly in the filter or RF module panel,
resulting in a significant reduction in interconnection
costs.

[0091] Figure 9 shows another variant of the snap-on
receptacle 7. The electrically conductive body 70 in-
cludes and is electrically connected to terminal 71 sup-
ported by a block 73 to allow the system 1 to connect a
board PCB 1 to another board PCB3, usually called "edge
card" which is arranged perpendicular to PCB 1, such as
shown on Figure 10. As in the previous embodiment, the
body 70 can also accommodate an O-ring 72.

[0092] Figure 11 shows the variant with a twin snap-on
receptacle 7.1, 7.2, preferably identical, supported by a
common block 73 which allows system 1 to achieve a
connection with an edge card.

[0093] Figure 12 shows the mounting of each of two
adapters 4.1, 4.2, preferably identical, in each of the twin
snap-on receptacles 7.1, 7.2.

[0094] Figures 13 and 14 show another embodiment of
the invention according to which receptacles 2, 3 or 5, 6
are replaced by annular rings 8, 9 directly secured to the
adapter 4 by the petals of the outer contacts 40, 41.
[0095] In other words, in this other embodiment, the
adapter 4 constitutes by itself the whole interconnection
system 1.

[0096] In this another embodiment, the central electri-
cal continuity is always ensured by the free end 400, 410
shaped with a spherical portion of the central contacts 40,
41 whereas the outer electrical continuity is ensured by
the radial deformation of the bumps 420, 430 of the outer
contacts 42, 43 each directly in contact with annular rings
8,9.

[0097] Theannularrings 8,9 are intended to be directly
in contact with the ground lines of the boards PCB1,
PCB2 to be connected together.

[0098] With a plurality of adapters 4 securing the an-
nular rings 8, 9 it is possible to achieve a connection
module, intended to be used to link two printed circuit
boards PCB1, PCB2. comprising:

Thus, as shown in Figure 15, an holder comprising a
frame 10 with a plurality of openings arranged parallel to
each other and in each of which one of the adapters
forming a whole system 1.1 to 1.16 is accommodated
according to a floating mounting. This holder can be very
compact. For example, the dimensions L x H of such
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holder 10 may be equal to 9 x 6.35 mm for a number of 16
adapters.
[0099] Other variants and improvements may be pro-
vided without thereby departing from the scope of the
invention.

Claims

1. Acoaxial connection system (1), suitable to connect
two printed circuits boards (PCB1, PCB2) or one
board to a filter or one board to a module, for trans-
mitting radio frequency, RF signals, said system
having a longitudinal axis X and comprising:

- two annular receptacles (2,3; 5,6) or rings (7,
8), each intended to be in mechanical and elec-
trical contact with one ground trace of the board
or the filter or the module;

- a spring-loaded adapter (4) including:

two central contacts (40, 41) sliding into
each other,

two outer contacts (42, 43) sliding each
other, each of the two outer contacts being
mechanically guided by one of the two an-
nular receptacles or rings and mechanically
retained with and coaxially arranged around
one of the two central contacts, and

an helical spring (44) arranged around the
two outer contacts,

wherein each of the two central contacts is config-
ured to ensure an electrical continuity by an axial
mechanical pressure of its free end whereas each of
the two outer contacts is configured to ensure an
electrical continuity by a radial deformation of its free
end.

2. Acoaxial connection system (1) according to claim 1,
the outer contacts being configured to not be in
mechanical contact with two printed circuits boards
(PCB1, PCB2) or the board and the filter or the board
and the module.

3. Acoaxial connection system (1) according to claim 1
orclaim 2, the central contacts being configured to be
in direct mechanical and electrical contact by their
free end with two printed circuits boards (PCB 1,
PCB2) or the board and the filter or the board and the
module.

4. Acoaxial connection system (1)accordingto claim 3,
the free end being shaped as a spherical portion.

5. Acoaxial connection system (1) according to one the
preceding claims, the free end of each of the outer
contact is slotted defining contact petals each
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10.

1.

12.

13.

14.

15.

shaped at its front end with a bump.

A coaxial connection system (1) according to one the
preceding claims, comprising four impedance lines
(L1 to L4), each of the two end lines including an
electrical insulating body interposed and retained
between one of the two central contacts and the
two outer contacts, each of the two inside lines being
devoid of a solid electrical insulator.

A coaxial connection system (1) according to claim 6,
the diameter of one of the central contact decreasing
from the free end at least one of the end lines (L1) to
the intermediate lines (L2, L3).

A coaxial connection system (1) according to claim 6
or 7, the external diameter of the outer contacts in
end lines (L1, L4) being larger than in intermediate
lines (L2, L3).

A coaxial connection system (1) according to one the
preceding claims, one of the two receptacles being of
a sliding type whereas the other receptacle being of
the snap-on type.

A coaxial connection system (1) according to one the
preceding claims, at least one receptacle accommo-
dating an O-ring or a toroidal spring retaining one of
the two outer contacts.

A coaxial connection system (1) according to claim
10, each of the receptacles accommodating a cavity
filter.

A coaxial connection system (1) according to anyone
of claims 8 to 11, one of the two receptacles being
assembled with a terminal to make a perpendicular
board-to-board , called an edge card, connection.

A coaxial connection system (1) according to anyone
of claims 1to 7, the annular rings being mechanically
retained by the outer contacts and thus assembled
with the adapter.

A connection module, intended to be used to link two
printed circuit boards (PCB1, PCB2) comprising:

- at least one coaxial connection system con-
stituted by the adapter according to claim 13;

- a holder comprising a frame with at least one
opening in which the adapter is accommodated
according to a floating mounting.

The connection module according to claim 14, the
frame comprising a plurality of openings arranged
parallel to each other, in each of which one of the
adapters is accommodated according to a floating
mounting.
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