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Description

[0001] Thisinventionrelates to a coaxial connector for
interconnecting the antenna of a mobile phone to circuit-
ry thereof.

[0002] Mobile phones comprise their own antennas
but when the phone is positioned on a support in a au-
tomobile for example, the phone connects to the auto-
mobile antenna. The connection of the mobile phone to
the automobile antenna requires a switch to disconnect
the phone from its antenna. The connector for connec-
tion to the external antenna is typically a coaxial type of
connector having an inner conductor concentrically sur-
rounded by a ground conductor.

[0003] An example of a coaxial switching connector
assembly is shown in European application 685 911 A1.
The switch function is accomplished by provision of a
spring loaded bush mounted concentrically around a co-
axial center pin conductor and biased against a conduc-
tor pad. Disconnection between the center pin and con-
ductor pad occurs during plugging of the complementa-
ry connector which depresses the concentric bush
member. One of the problems of the latter design and
other coaxial connectors, is that they are not adapted to
absorb relatively large tolerances in position of the mat-
ing parts. This is particularly important in applications
such as cell phones, where in comparison to the con-
nector size, the positioning of the cell phone in its sup-
port (cradle) may vary significantly. Another problem
arises from the frequent plugging and unplugging and
relatively large shocks and forces to which contacts are
subject.

[0004] From US 4,286,335 A coaxial connector as-
sembly for a mobile communication device such as a
phone is known, comprising a first coaxial connector
pluggably matable with a complementary coaxial anten-
na connector, the first connector comprising a center
contact matable with a center conductor of the comple-
mentary pluggable connector, the center contact actu-
ating a switch for disconnecting an internal antenna from
circuitry of the mobile phone when the complementary
connectoris plugged with the first connector, the assem-
bly further comprising a second coaxial connector inte-
grally formed with the first connector for connection to
the internal antenna.

[0005] It would be desirable to provide a coaxial con-
nector interface that supports high mechanical solicita-
tion and a large number of connection cycles in a com-
pact and cost-effective manner.

[0006] In conventional designsitis typical to intercon-
nect, via circuit traces on the cell phone PCB, the center
conductor that is switched by the external antenna con-
nector, to an antenna mounted in the phone. The con-
nection between the antenna and PCB requires a further
connection device. One of the problems of conventional
interconnections between the antenna and the coaxial
switching connector is the relatively poor electrical per-
formance and the plurality of components that increase
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manufacturing and assembly costs. Tolerances in the
positioning of the antenna relative to the printed circuit
board may be fairly large. It would be advantageous to
provide a connection system to the antenna that allows
for large positional tolerances without diminishing the
electrical performance.

[0007] It is an object of this invention to improve the
interconnection between antennas and a mobile phone.
[0008] Obijects of this invention have been achieved
by providing the connector according to claim 1. Dis-
closed herein is a coaxial connector assembly compris-
ing a first coaxial connector for mating pluggably with a
complementary coaxial external antenna connector, the
first connector comprising an inner contact matable with
a center conductor of the complementary connector, the
inner contact comprising a switch for disconnecting an
internal antenna from circuitry of the mobile phone when
the complementary connector is plugged with the first
connector, wherein the assembly further comprises a
second coaxial internal antenna connector integrally
formed with the first connector for connection to the in-
ternal antenna. The second coaxial connector compris-
es an inner conductor resiliently movable in an axial di-
rection orthogonal to a PCB if the assembly is mounted
on the PCB.

[0009] A spring element for resiliently biasing the in-
ner contact may be integrally formed with a portion of
the switch. The spring element and portion of switch
may be stamped and formed from sheet metal for a par-
ticularly cost-effective and reliable design. The assem-
bly may comprise a dielectric housing formed of an in-
tegral part, for example by moulding, to which the inner
and outer contacts of the assembly are securely fas-
tened. A single assembly that can be easily handled and
connected to a printed circuit board, and that allows in-
terconnection of an internal or an external antenna via
the switching coaxial connector is thus provided. A par-
ticularly cost-effective and reliable antenna connection
is thus achieved. The second coaxial connector for the
internal antenna may comprise a center contact mount-
ed concentrically within a portion of housing, the center
conductor slideably movable in an axial direction sub-
stantially perpendicular to a circuit board when the con-
nector is mounted thereon. The second coaxial connec-
tor center contact may have an enlargened dome-
shaped contact portion for adjusting to positional toler-
ances of the internal antenna with respect to the con-
nector. The center contact may be machined from solid
metal.

[0010] The first coaxial connector may comprise a
pin-shaped center contact slideable in an axial direction
substantially orthogonal to a printed circuit board on
which the connector is mounted, the center contact hav-
ing a contact portion protruding beyond a mating face
of the dielectric housing for resilient abutment against
the center contact of the pluggable complementary con-
nector. Resilient biasing of the center pin contact may
be effected by a stamped and formed spring arm having
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a portion of the switch thereon.

[0011] Further advantageous aspects of this inven-
tion are set forth in the claims, or will be apparent from
the following description and drawings.

[0012] An embodiment of this invention will now be
described by way of example with reference to the fig-
ures in which;

figure 1 is a partial cross-sectional side view of an
assembly according to this invention mounted on a
printed circuit board;

figure 2 is a view in the direction of arrow 2 of figure
1;

figure 3 is a view in the direction of arrow 3 of figure
1;

figure 4 is a partial top view of the layout of circuit
traces on the printed circuit board, for connection to
the connector assembly;

figure 5 is a cross-sectional view through lines 5-5
of figure 3 showing an internal antenna connected
to the connector assembly;

figure 6 is view similar to figure 5 but showing the
internal antenna in a different position due to posi-
tional tolerances.

[0013] Referring to figures 1-6, a coaxial connection
assembly 2 for connecting an internal 70 or external an-
tenna to a mobile phone, is mountable on a circuit board
PCB 1 of the mobile phone. The assembly 2 comprises
a first coaxial connector 4 (or switching connector) and
a second coaxial connector 6 (or internal antenna con-
nector) that are formed together in a single assembly.
The assembly 2 has a common dielectric housing 8 (see
figure 5) to which conductive contacts of the connectors
4, 6 are securely mounted.

[0014] Referring mainly to figures 5 and 2, the switch-
ing connector 4 comprises a dielectric housing portion
10, which is part of the housing 8, within which is axially
slideably mounted a center contact 12, and mounted
concentrically therearound is an outer contact 14. The
connector 4 has a mating section 16 and a connection
section 18. The connection section 18 comprises a first
contact leg 19 and a second contact leg 20 mounted
from a connection side 22 of the housing 8 into a recess
23 extending from the mounting or connection face 22.
The contact legs 19, 20 are stamped and formed from
sheet metal and have retention members in the form of
V-shaped barbs 24 that engage opposing walls of ver-
tical grooves 26 in the housing, for securing the contacts
19, 20 within the recess 23.

[0015] The first contact leg 19 comprises a PCB con-
nection portion in the form of a surface mount tab 28 for
solder surface mount on the printed circuit board 1, in
particular to a circuit trace 31 (see figure 4) thereon. The
contact leg 19 further comprises a spring member in the
form of a cantilever beam spring arm 30 extending from
the mounting portion 24 to a free end 32. Proximate the
free end 32 is a contact portion in the form of a protrusion
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34 that biases against a complementary contact portion
36 of the second contact leg 20. The spring arm 30 ex-
tends across a connection end 38 of the center contact
12. The connection portion 38 is enlargened with re-
spect to the body 39 of the pin-shaped center contact
such that the connection end 38 provides an abutment
40 limiting upward biasing of the center contact 12 be-
yond a mating face 42 of the housing portion 10. The
center pin contact 12 is depressed towards the printed
circuit board when a complementary coaxial connector
is plugged to the connector 4, thereby abutting a pro-
truding contact surface 44 of the center pin contact 12.
The complementary plugging connector is for example
interconnected to a external antenna such as the anten-
na of an automobile whereby the switch contacts 34, 36
are open thereby disconnecting the internal antenna 70.
The outer contact 14 of the connector 4 has a large fun-
nel-shaped mating portion 46 having a mating end 48
protruding well beyond the pin contact surface 44 for
guiding and adjusting tolerances during plugging of the
complementary external antenna connector to the
switching connector. The outer contact 14 is connected
to circuit trace portions 50 (see figure 4) by extensions
52 (see figures 1 and 3) integrally extending axially from
the concentric portion 51 surrounding the dielectric por-
tion 10, the extensions 52 provided with contact pads
53 for surface mount solder connection to the circuit
traces 50.

[0016] The antenna connector 6 comprises a dielec-
tric housing portion 56 forming part of the housing 8 and
concentrically surrounding a center contact 58, the
housing portion 56 concentrically surrounded by an out-
er contact 60. The center contact 58 extends from a con-
nection end 62 to a contact end 64, and is axially slide-
able in an axially extending cavity 66 of the housing por-
tion 56. The contact end 64 has an enlargened head 67
with a domed contact surface 68 against which an an-
tenna 70 abuts. The large domed contact surface 68 en-
ables the antenna 70 to be positioned significant toler-
ances with respect to the connector. As the antenna 70
is mounted to a housing of a cell phone, it is advanta-
geous to allow for substantial tolerance in positioning
between the housing and PCB mounted in the housing,
in view of increasing reliability and reducing manufac-
turing costs. The center contact 58 is spring mounted
such that relatively large tolerances in the axial direction
(A) are absorbed, (the axial direction is defined as sub-
stantially perpendicular to PCB 1 on which the connec-
tor is mountable), as can be seen by comparing figures
5 and 6. Thus, large tolerances in the radial direction R
(substantially parallel to the plane of the PCB 1) and
large tolerances in the axial direction A can be ab-
sorbed.

[0017] The resiliency of the second coaxial connector
center contact is provided by a spring arm 72 abutting
against the connection end 62 of the center contact 58.
The spring arm 72 is integrally stamped and formed with
the second contact leg 28 which is mounted in the hous-
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ing recess 23. The spring arm 72 is in the form of a can-
tilever beam where the contact against the connection
end 62 is proximate a free end 74 of the arm. The spring
arm 72 also effects the electrical interconnection be-
tween the center contact 58 and the second contact leg
20 through the switch to the PCB center contact circuit
trace 31. The center contact 58 comprises a retention
shoulder 76 engageable with a shoulder 78 in the cavity
66 for retaining the center contact in an upwardmost po-
sition protruding beyond a mating face 80 of the dielec-
tric housing portion 56.

[0018] The outer contact 60 of the second coaxial
connector 6 is interconnected to the PCB by provision
of a contact pad 82 soldered against a complementary
semi-circular circuit trace 84 (see figure 4) that is inter-
connected to the outer contact circuit traces 50. The
connectors 4,6 are mechanically held together by the
common dielectric housing 8 such that a single connec-
tor assembly can be handled and assembled to a circuit
board thereby reducing assembly costs. In addition, the
secure and accurate positioning of the connector 4, 6
with respect to each other enable reliable interconnec-
tion of an internal antenna 70 or an external antenna to
the circuitboard 1 in a particularly cost-effective manner.
Furthermore, the internal antenna connector 6 absorbs
large misalignments between the internal antenna 70
and the printed circuit board by way of the enlargened
dome-shaped contact surface 68 and the axially slide-
able center contact 58 resiliently mounted against the
spring arm 72. The contact legs 19, 20 can be simply
assembled into the common housing 8 by insertion into
the recess 23 in a single insertion assembly.

Claims

1. A coaxial connector assembly (2) for a mobile com-
munication device such as a phone, comprising a
first coaxial connector (4) pluggably matable with a
complementary coaxial antenna connector and a
switch (30, 34, 36) for disconnecting an internal an-
tenna (70) from circuitry of the mobile communica-
tion device, the first connector comprising a center
contact (12) matable with a center conductor of the
complementary pluggable connector, the center
contact actuating the switch (30, 34, 36) for discon-
necting an internal antenna (70) from circuitry of the
mobile phone when the complementary connector
is plugged with the first connector (4), the assembly
further comprising a second coaxial connector (6)
integrally formed with the first connector (4) for con-
nection to the internal antenna (70) characterised
in that the internal antenna connector (6) compris-
es a center contact (58) resiliently movable in an
axial direction (A) orthogonal to a PCB (1) if the as-
sembly is mounted on the PCB.

2. The assembly of claim 1 characterised in that the
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internal antenna connector center contact (58) is
slideably mounted in a cavity (66) of a dielectric
housing portion (56), whereby resiliency is provided
by a separate spring arm (72) engaging the center
contact.

3. The assembly of claim 2 characterised in that the
spring arm (72) is stamped and formed from sheet
metal.

4. The assembly of claim 2 or 3 characterised in that

the spring arm (72) is integrally formed with a sec-
ond contact leg (20) having a portion (36) of the
switch.

5. The assembly of anyone of the preceding claims
wherein the internal antenna connector center con-
tact (58) has a dome-shaped contact surface (68)
for abutment against the internal antenna (70).

6. The assembly of anyone of the preceding claims
wherein the first connector has a dielectric housing
portion (10) and the second connector has a dielec-
tric housing portion (56), the housing portions
(10,56) integrally formed in a common dielectric
housing (8) to which contacts (12, 58, 14, 60, 19,
20) are securely mounted.

7. The assembly of anyone of the preceding claims
wherein the first connector (4) comprises a center
contact (12) mounted slideably in an direction (A)
perpendicular to the PCB (1) when the assembly is
mounted thereto, the center contact having a con-
tact surface (44) projecting beyond a mating face
(42) of a dielectric housing portion (10) for abutment
against the complementary pluggable connector.

8. The assembly of claim 7 wherein the first connector
center contact (12) engages a spring arm (30) that
comprises a portion (34) of the switch.

9. The assembly of claim 5 characterised in that the
contact surface (68) has a dome-shape having a di-
ameter substantially greater than the portion of pin-
shaped center contact positioned within the cavity
(66) of the housing portion (56) in order to absorb
tolerances in positioning an antenna (70) in a radial
direction (R) substantially orthogonal to the axial di-
rection (A).

Patentanspriiche

1. Koaxialverbinderanordnung (2) fir ein mobiles
Kommunikationsgerat, wie beispielsweise ein Tele-
fon, die aufweist: einen ersten Koaxialverbinder (4),
der mit einem komplementaren Koaxialantennen-
verbinder steckbar in Eingriff kommen kann; und ei-
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nen Schalter (30, 34, 36) fur das Trennen einer In-
nenantenne (70) von der Schaltung des mobilen
Kommunikationsgerates, wobei der erste Verbinder
einen Mittelkontakt (12) aufweist, der mit einem Mit-
telleiter des komplementéaren steckbaren Verbin-
ders in Eingriff kommen kann, wobei der Mittelkon-
takt den Schalter (30, 34, 36) fur das Trennen einer
Innenantenne (70) von der Schaltung des Mobilte-
lefons betatigt, wenn der komplementéare Verbinder
mit dem ersten Verbinder (4) gesteckt wird, wobei
die Anordnung aufRerdem einen zweiten Koaxial-
verbinder (6) aufweist, der zusammenhangend mit
dem ersten Verbinder (4) fur eine Verbindung mit
der Innenantenne (70) ausgebildet ist, dadurch ge-
kennzeichnet, daB der Innenantennenverbinder
(6) einen Mittelkontakt (58) aufweist, der elastisch
in einer axialen Richtung (A) orthogonal zu einer
Leiterplatte (1) beweglich ist, wenn die Anordnung
auf der Leiterplatte montiert wird.

Anordnung nach Anspruch 1, dadurch gekenn-
zeichnet, daB der Mittelkontakt (58) des Innenan-
tennenverbinders verschiebbar in einem Hohlraum
(66) eines dielektrischen Geh&auseabschnittes (56)
montiert ist, wodurch eine Elastizitat durch einen
separaten Federarm (72) bewirkt wird, der mit dem
Mittelkontakt in Eingriff kommt.

Anordnung nach Anspruch 2, dadurch gekenn-
zeichnet, daB der Federarm (72) aus Blech ge-
stanzt und geformt wird.

Anordnung nach Anspruch 2 oder 3, dadurch ge-
kennzeichnet, daB der Federarm (72) zusammen-
hangend mit einem zweiten Kontaktschenkel (20)
gebildet wird, der einen Abschnitt (36) des Schal-
ters aufweist.

Anordnung nach einem der vorhergehenden An-
spriiche, bei der der Mittelkontakt (58) des Innen-
antennenverbinders eine kuppelférmige Kontakt-
flache (68) flr ein AnstoRen an die Innenantenne
(70) aufweist.

Anordnung nach einem der vorhergehenden An-
spriiche, bei der der erste Verbinder einen dielek-
trischen Gehduseabschnitt (10) und der zweite Ver-
binder einen dielektrischen Gehauseabschnitt (56)
aufweist, wobei die Gehduseabschnitte (10, 56) zu-
sammenhangend in einem gemeinsamen dielektri-
schen Gehause (8) ausgebildet sind, an dem Kon-
takte (12, 58, 14, 60, 19, 20) sicher montiert sind.

Anordnung nach einem der vorhergehenden An-
spriiche, bei der der erste Verbinder (4) einen Mit-
telkontakt (12) aufweist, der verschiebbar in einer
Richtung (A) senkrecht zur Leiterplatte (1) montiert
wird, wenn die Anordnung darauf montiert wird, wo-
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bei der Mittelkontakt eine Kontaktflache (44) auf-
weist, die Uber eine Eingriffsflaiche (42) eines di-
elektrischen Gehauseabschnittes (10) fur ein An-
stoRen an den komplementéaren steckbaren Verbin-
der vorsteht.

Anordnung nach Anspruch 7, bei der der Mittelkon-
takt (12) des ersten Verbinders mit einem Federarm
(30) in Eingriff kommt, der einen Abschnitt (34) des
Schalters aufweist.

Anordnung nach Anspruch 5, dadurch gekenn-
zeichnet, daB die Kontaktflache (68) eine Kuppel-
form mit einem Durchmesser aufweist, der im we-
sentlichen gréRer ist als der Abschnitt des stiftfor-
migen Mittelkontaktes, der innerhalb des Hohlrau-
mes (66) des Gehauseabschnittes (56) positioniert
wird, um Toleranzen beim Positionieren einer An-
tenne (70) in einer radialen Richtung (R) im wesent-
lichen orthogonal zur axialen Richtung (A) aufzu-
nehmen.

Revendications

Assemblage de connecteur coaxial (2) pour un dis-
positif de communication mobile, par exemple un
téléphone, comprenant un premier connecteur
coaxial (4) pouvant étre accouplé par enfichage
avec un connecteur d'antenne coaxial complémen-
taire et un commutateur (30, 34, 36) pour décon-
necter une antenne interne (70) du circuit du dispo-
sitif de communication mobile, le premier connec-
teur comprenant un contact central (12) pouvant
étre accouplé avec un conducteur central du con-
necteur enfichable complémentaire, le contact cen-
tral actionnant le commutateur (30, 34, 36) pour dé-
connecter une antenne interne (70) du circuit du té-
Iéphone mobile lors de I'enfichage du connecteur
complémentaire dans le premier connecteur (4),
I'assemblage comprenant en outre un deuxieme
connecteur coaxial (6) formé d'une seule piéce
avec le premier connecteur (4) en vue d'une con-
nexion a l'antenne interne (70), caractérisé en ce
que le connecteur de l'antenne interne (6) com-
prend un contact central (58) pouvant se déplacer
de maniére élastique dans une direction axiale (A)
orthogonale a une plaquette a circuit imprimé (1)
lorsque I'assemblage est monté sur la plaquette a
circuit imprimé.

Assemblage selon la revendication 1, caractérisé
en ce que le contact central du connecteur de I'an-
tenne interne (58) est monté par glissement dans
une cavité (66) d'une partie de boitier diélectrique
(56), I'élasticité étant ainsi établie par un bras élas-
tique séparé (72) s'engageant dans le contact cen-
tral.
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Assemblage selon la revendication 2, caractérisé
en ce que le bras élastique (72) est estampé et for-
mé a partir de tOle.

Assemblage selon les revendications 2 ou 3, carac-
térisé en ce que le bras élastique (72) est formé
d'une seule piece avec une deuxiéme branche de
contact (20), constituant une partie (36) du commu-
tateur.

Assemblage selon I'une quelconque des revendica-
tions précédentes, dans lequel le contact central du
connecteur de l'antenne interne (58) comporte une
surface de contact en forme de déme (68) destinée
a buter contre I'antenne interne (70).

Assemblage selon I'une quelconque des revendica-
tions précédentes, dans lequel le premier connec-
teur comporte une partie de boitier diélectrique
(10), le deuxiéme connecteur comportant une par-
tie de boitier diélectrique (56), les parties de boitier
(10, 56) étant formées d'une seule piéce dans un
boitier diélectrique commun (8) sur lequel des con-
tacts (12, 58, 14, 60, 19, 20) sont fermement mon-
tés.

Assemblage selon I'une quelconque des revendica-
tions précédentes, dans lequel le premier connec-
teur (4) comprend un contact central (12) monté de
sorte a pouvoir se déplacer par glissement dans
une direction (A) perpendiculaire a la plaquette a
circuit imprimé (1) lorsque I'assemblage y est mon-
té, le contact central comportant une surface de
contact (44) débordant au-dela d'une face d'accou-
plement (62) d'une partie de boitier diélectrique (10)
en vue d'une butée contre le connecteur enfichable
complémentaire.

Assemblage selon la revendication 7, dans lequel
le contact central du premier connecteur (12) s'en-
gage dans un bras élastique (30) constituant une
partie (34) du commutateur.

Assemblage selon la revendication 5, caractérisé
en ce que la surface de contact (68) a une forme
en dome ayant un diametre notablement supérieur
a celui de la partie du contact central en forme de
broche positionné dans la cavité (66) de la partie de
boitier (56), en vue d'absorber les tolérances de po-
sitionnement d'une antenne (70) dans une direction
radiale (R), pratiquement orthogonale a la direction
axiale (A).
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