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Disclosed Is a coaxial plug-in connection, particularly for printed circuit boards (board-to-board connection), comprising an outer
and an Inner conductor (3, 4) that are assigned to each board (1 or 2) and can be electrically connected to the outer or inner
conductor (3, 4) of the other respective board (2, 1) via an adapter which Is provided In the form of a sleeve-shaped plug-in
coupling (6) and encompasses a corresponding outer conductor piece (/) and inner conductor piece (10). The arrangement Is
designed In such a way that the inner conductor of the printed board (1, 2) Is embodied as a spring metal sheet (4), one end of
which Is fixed to the board (1, 2) or an insulating element (5) while the other, free end (13) thereof can be made to engage with the
Inner conductor plece of the plug-in coupling (6), which Is configured as a contact pin (10).
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g (57) Abstract: Disclosed is a coaxial plug-in connection, particularly for printed circuit boards (board-to-board connection), com-
~ prising an outer and an inner conductor (3, 4) that are assigned to each board (1 or 2) and can be electrically connected to the outer
W) or inner conductor (3, 4) of the other respective board (2, 1) via an adapter which is provided in the form of a sleeve-shaped plug-in
e coupling (6) and encompasses a corresponding outer conductor piece (7) and inner conductor piece . The arrangement is de-
& oupling (6) and di d iece (7) and i d ece (10). Th is d

) signed in such a way that the inner conductor of the printed board (1, 2) is embodied as a spring metal sheet (4), one end of which
is fixed to the board (1, 2) or an insulating element (5) while the other, free end (13) thereof can be made to engage with the inner
conductor piece of the plug-in coupling (6), which is configured as a contact pin (10).
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PL, PT, RO, SE, SI, SK, TR), OAPI (BF, B, CF, CG, CI, Zur Erkldrung der Zweibuchstaben-Codes und der anderen Ab-
CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). kiirzungen wird auf die Erkldrungen ("Guidance Notes on Co-
Veréffentlicht: des and Abbreviations") am Anfang jeder reguldiren Ausgabe der

. . . PCT-Gazette verwiesen.
— it internationalem Recherchenbericht

(57) Zusammenfassung: Bei einer Koaxialsteckverbindung, insbesondere fiir Leiterplatten (Board-to-Board-Verbindung), mit ei-
nem jeder Leiterplatte (1 bzw. 2) zugeordneten Aussen- und Innenleiter (3, 4), die iiber einen Adapter in Form einer hiillsenférmigen
Steckkupplung (6), welcher ein entsprechendes Aussenleiterteil (7) sowie Innenleiterteil (10) aufweist, mit dem Aussen- bzw. In-
nenleiter (3, 4) der betreffenden anderen Leiterplatte (2, 1) elektrisch verbindbar sind, ist die Anordnung derart getroffen, dass der
Innenleiter der Leiterplatte (1, 2) als Federblech (4) ausgestaltet ist, das mit seinem einen Ende an der Leiterplatte (1,2) bzw. an
einer Isolierung (5) festgelegt und an seinem anderen freien Ende (13) mit dem als Kontaktstift (10) ausgebildeten Innenleiterteil der
Steckkupplung (6) in Eingriff bringbar ist.
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Coaxial plug-and-socket connector having resilient

tolerance-compensating means

The invention relates to a coaxial plug-and-socket

connection, particularly for printed circuit boards .

In known coaxial plug-and-socket connectors of this
kind (DE 202 08 425.6), at least one socket forming an
outer conductor and having an assoclated centre conductor
is usually fixed to each printed circuit board. The centre
conductor has, 1in this case, a contact pin, normally
cylindrical, which can be plugged, in such a way as to be
held 1in place resiliently, 1into a correspondingly shaped
recess 1n the end-face of the centre-conductor member of an
adapter in the form of a sleeve-like plug-in coupler. The

design 1s such that a defined air-gap is left between the

outer-conductor socket and the end-face of the plug-in

coupler.

Although coaxial plug-and-socket connectors of this

kind normally meet the requirements they are called upon to

meet sufficiently well, it has nevertheless been found that
certain serious disadvantages do occur, doing SO
particularly at the high transmission frequencies which can
be expected today, which may be as much as 60 GHz or more.
These disadvantages arise because even slight relative
movements between the printed circuit boards which are
connected together, both 1n the axial direction of the
contact pins and also transversely thereto, cause an
unwanted change 1in the contact 2zone between the contact pin
of the centre conductor and the centre-conductor member of
the female coupler. This in turn results in an unwanted

change in the field resistance preset by the defined air-
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gap, which has a definite adverse effect on the quality of
the electrical transmission.

These relative movementsg between the printed circuit
boards, slight though they are, cannot be avoided and
because of them there 1s no assurance, even with the known
prlug-and-socket connectors, that what 18 called
repeatability of mating will remain the same, which 1is
likewise considered a disadvantage.

Added to this, there 1s also the fact that the
manufacture of coaxial plug-and-socket connectors of this
kind involves a relatively high outlay 1in terms of time and
money because there are always certailn tolerances that have
to be met 1n the connector, which has a commensurate effect
on the cost of manufacture.

The object underlying the invention 1is therefore, in
order to overcome the disadvantages described, to design
the coaxial plug-and-socket connector of the generic kind
1n such a way that there 1s a crucial improvement in 1its
repeatability of mating, particularly when the transmission
frequencies are up to 60 GHz or more, and at the same time,
while manufacture 18 considerably simplified and unwanted
abrupt changes 1in the diameter of the contact pin are
avoilded, 1t 1s ensured that there 1is a contact zone which

18 good and remalns equally good.

This object 1s achieved by the invention by virtue of
the features of claim 1. Advantageous embodiments thereof
are specified in the other claims.

In the case of the coaxial plug-and-socket connector
according to the invention, the design 1is such that the
centre conductor of the printed c¢ircuit board is in the
form of a resilient member of planar form which is held in
place at the printed circuit board or at an insulator at

one of its ends and at its other, free end can be brought
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into engagement with the centre-conductor member of the
plug-1in coupler, which centre-conductor member 1s 1in the
form of a contact pin.

In an advantageous embodiment of the invention, the
resilient member of planar form 1s o©of a tongue-like or
strip-like form, which ensures that manufacture will be
easy.

It 1s ensured that the contact between the centre
conductor of the printed circuit board and the centre-
conductor member, 1n the form of a contact pin, of the
plug-in coupler 1s always good when, as 1s provided for in
accordance with the 1invention, the resilient member of
planar form 1s held in place under preloading.

The free end of the resilient member of planar form
usefully projects onto the axis of the contact pin of the
plug-in coupler at an angle. Because of this, no special
steps need to be taken to ensure that there 1is always
contact between the resilient member of planar form of the
printed circuit board and the contact pin of the plug-in
coupler.

If, as described, the resilient member of planar form

1s of a tongue-1like or strip-like form, the free end of the

resilient member of planar form usually makes contact with
the given end of the contact pin by point contact. It is
within the scope of the invention in this case for there to
be provided at the free end of the resilient member of
planar form a perforation which is largely in line with the
axlis of the contact pin. This then produces linear, and
usually circular, contact between the resilient member of
planar form and the contact pin.

A further definite reduction in the cost of
manufacturing the coaxial plug-and-socket connector

according to the invention is made when, in a further
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embodiment of the 1nvention, the contact pin of the plug-in
coupler has rounded or spherical and 1in particular
hemispherical ends. A contact pin of this kind can be
produced with an outlay on manufacture which 1s as low as
possible and at the same time ensures that the contact
between 1ts ends and the free ends of the respective
resilient members of planar form 1s always made with very
high efficiency.

The contact pin 1s usefully of a length such that,
when the plug-in coupler 1s inserted and held 1in the outer
conductor 1n socket form of the printed circuit board, the
sald contact pin will engage resiliently, at whichever of
1ts free ends 1s considered, with the free end of the
resilient member of planar form.

A definite further 1improvement 1s made 1in the
flexibility with which contact 1s made Dbetween the
resilient member of planar form and the contact pin when,
as 1s provided for in accordance with the invention, the
contact pin 1s arranged to be axially displaceable in the
plug-in coupler or rather within the insulator of the
latter. This makes 1t possible, automatically as it were,
for the contact between the contact pin and the resilient
member of planar form to be centred at all times because,
as dictated by the axial load coming from one or other
side, the contact pin is capable of shifting to suit within
its plug-in coupler. Contact between the resilient member
of planar form and the end of the contact pin is ensured in
this way at all times and with complete effectiveness.

The design according to the invention of the coaxial
plug-and-socket connector can be implemented with
considerably reduced manufacturing costs. At the same time,
it affords the definite advantage that, if the possible

relative movements that were mentioned occur between the
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printed circult boards 1in the direction of the longitudinal
axis of the contact pin and/or transversely thereto, a
contact zone which 1s good and remains equally good 1is
always ensured. This is due to the fact that, because of
the form mentioned that the contact between the regsilient
member of planar form and the contact pin takes 1in
accordance with the invention, the desired contact zone 1is
always maintalined even 1n the event of the contact pin
tilting and/or being displaced longitudinally.

Finally, not only 1s the repeatability of mating of
the coaxial plug-and-socket connector as a whole improved
by this means but 1t 1s also ensured that the qguality of
the mating will always remain the same.

The 1invention 1s explained 1in detail ©below by
reference to the drawings. In the drawings:

Fig. 1 shows a preferred embodiment of the coaxial

plug-and-socket connector according to the invention in

cross-section and,

Fig. 2 shows a detail of a modified embodiment.

The coaxial plug-and-socket connector which can be
seen 1n Fig. 1 of the drawings, which is also known as a
board-to-board connector, 1is used to connect two printed
clrcult boards 1,2.

In this case an outer conductor 3, in the form of an
outer-conductor socket, and a centre conductor 4 are held
in place on each of the printed circuit boards 1 and 2. The
centre conductor 4 1s insulated from the outer-conductor
socket 3 by means of an insulating part 5.

The printed circuit boards 1, 2 can be connected

electrically by means of an adapter 6, this adapter 6

taking the form of a sleeve-like plug-in coupler. On its

outside, the plug-in coupler 6 has a sleeve-like outer-

conductor mwmember 7 which, at its 1leading ends, can be
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brought 1nto engagement and held in engagement, 1in the
manner shown, with the respective outer-conductor sockets 3

of the printed circuit boards 1 and 2 by means of an

surrounding annular bead 8.

The plug-in coupler 6 also has, with an insulator 9
interposed 1n relation to 1ts sleeve-like outer-conductor
member 7, a centre-conductor member 10 which extends
axlally within the plug-in coupler 6 at the centre thereof
and which forms a contact pin. The special design of this
contact pin 10 1s such that it is hemispherical in form at
both 1ts ends 11 and projects out of the plug-in coupler 6
at each of the hemispherical ends in the manner shown.

In the embodiment shown, the contact pin 10 1is

arranged to be axially displaceable within the insulator 9.

The centre conductor 4 of each of the printed circuit
boards 1 and 2 takes the form of a strip-like resilient
member of planar form which at one of its ends is held in
place under preloading at the printed circuit board 1 or 2
or at the 1insulator 5 and which at its free end 13 projects
onto or beyond the longitudinal centre axis 12 of the
coaxlal plug-and-socket connector at an angle. When the
plug-in coupler 6 1s 1nserted and held 1in the outer-
conductor sockets 3 of the printed circuit boards 1 and 2,
this results 1in the contact pin 10 being in resilient
engagement, at 1ts hemispherical ends 11, with the free
ends 13 of the respective resilient members of planar form
4 of the printed circuit becards 1 and 2.

Because of the constant elastically resilient

connection which is obtained in this way between the free
end 13 of the resilient member of planar form 4 and the
spherical end 11 of the contact pin 10, it is thus ensured
that effective contact, and hence an electrical connection,

1s always obtained regardless of the relative movements
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which always occur between the printed circuit boards 1, 2
in both the longitudinal direction and also the transverse
direction. The effect 1sg further 1i1increased by the fact of

the contact pin 10 being, as mentioned, arranged to be

axlially displaceable within the plug-in coupler 6.
In the modified embodiment shown 1n Fig. 2, the free
end 13 of the resilient wmember of planar form 4 has a

perforation 14 which largely lines up with the axis 12 of

the contact pin 10. In contrast to the embodiment shown in

Fig. 1, where the contact obtained between the free end 13

of the resilient member of planar form 4 and the rounded
end 11 of the contact pin 10 is largely point contact, this
produces a contact between the edges of the perforation 14
in the resilient member of planar form 4 and the rounded
end 11 of the contact pin 10 which 1s more or less in the

form of a circular line. What 1is always ensured at the same

b

time however 1is the flexibility of the contact and the
centering thereof, which derives on the one hand from the

basic arrangement of the resilient member of planar form 4

and on the other hand from the axial displaceability of the
contact pin 10.

For features of the i1invention which are not explained
in detail above it is explicitly pointed out that reference

should be made to the drawings and the claims.
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CLAIMS

1. Coaxial plug-and-socket connector for printed circuit boards, having an outer conductor and
centre conductor (3, 4) associated with each printed circuit board (1 and 2) which can be
connected electrically to the outer conductor and centre conductor (3, 4) respectively of the other
printed circuit board (2 and 1) concerned by means of an adapter in the form of a sleeve-like
plug-in coupler (6) which has a corresponding outer-conductor member (7) and centre-conductor

member (10), characterised in that

the centre conductor of the printed circuit board (1, 2) is in the form of a resilient member of
planar form (4) which is held in place at the printed circuit board (1, 2) or at an insulator (5) at one
of its ends and at its other, free end (13) can be brought into engagement with the centre-
conductor member (10) of the plug-in coupler (6), which centre-conductor member is in the form
of a contact pin having an axis (12).

2. Coaxial plug-and-socket connector according to claim 1, characterised in that the resilient
member of planar form (4) is of a tonque-like or strip-like form.

3. Coaxial plug-and-socket connector according to claim 1 or claim 2, characterised in that the
resilient member of planar form (4) is held in place under preloading.

4. Coaxial plug-and-socket connector according to any one of claims 1 to 3, characterised in that the
free end (13) of the resilient member of planar form (4) projects onto the axis (12) of the centre-
conductor member (10) of the plug-in coupler (6) at an angle.

5. Coaxial plug-and-socket connector according to any one of claims 1 to 4, characterised in that the
free end (13) of the resilient member of planar form (4) has a perforation (14) which is largely in
line with the axis (12) of the centre-conductor member (10).

6. Coaxial plug-and-socket connector according to any one of claims 1 to 5, characterised in that the

centre-conductor member (10) has ends (11) which are one of rounded, spherical and
hemispherical.



8.

CA 02560233 2012-02-14

Coaxial plug-and-socket connector according to any one of claims 1 to 6, characterised in that the
centre-conductor member (10) is of a length such that, when the plug-in coupler (6) Is inserted
and held in the outer conductor (3) in socket form of the printed circuit board (1, 2), the said
centre-conductor member (10) engages resiliently, at whichever of its ends (11) is considered,

with the free end (13) of the resilient member of planar form (4).

Coaxial plug-and-socket connector according to any one of claims 1 to 7, characterised in that the

centre-conductor member (10) is arranged to be axially displaceable in the plug-in coupler (6).
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