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(54) Title: AN RF CONNECTOR

FIG. 4

(57) Abstract: The invention proposes a connector (400) for surface mounting to a circuit substrate, the connector comprises an in-
sulator (420), a center conductor (410) centrically mounted to the insulator and a shielding shell (430) externally mounted on the in -
sulator, the shielding shell comprises a tirst portion for connecting the shielding shell with a connector and a second portion for sur -
face mounting the connector to the circuit substrate, the second portion includes a body (432) and a plurality of solder legs (431)
formed on the body, wherein the body comprises a shielding portion (434) surrounding an extending portion of the center conductor
and at least one opening (433) configured to communicate inner space between the center conductor and the shielding portion with
outside space of the connector when the RF connector is soldered to the circuit substrate.
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AN RF CONNECTOR

Field of the Invention

The present invention relates to an electrical connector and, in particular, to an RF
connector in which the high-frequency characteristics are improved compared to a

conventional RF connector.

Background of the Invention

An RF connector is an electrical connector designed to work at radio frequencies. RF
connectors are typically used with coaxial cables and are designed to maintain the
shielding that the coaxial cable offers.

FIG. 1a, 1b and 1c illustrate a conventional type of surface-mounted RF connector 100.
This connector is composed of a center conductor 110, an insulator 120 and a shielding
shell 130, wherein the shielding shell 130 is externally mounted on the insulated 120, and
the center conductor 110 is inserted from the lower portion of the insulator 120 into a
central insertion bore thereof (not shown).

In general, such an RF connector is surface-mounted on a circuit substrate such as a
printed circuit board 200 illustrated in FIG. 2 via the center conductor 110 and four solder
legs 131. Specifically, the four solder legs 131 are soldered into the corresponding through
holes 250 in the printed circuit board 200 and the center conductor 110 is soldered to a
solder pad 240 in the center of the printed circuit board 200 via the cylindrical shaped
solder terminal.

The body 132, center conductor 110, air between the body 132 and the extending
portion 111 of the center conductor 110 form a coaxial structure, which has a characteristic
impedance higher than 50 Ohm. And this impendence discontinuity will cause big
reflection on signal transmission. As a result, the VSWR will be higher, especially at a
higher working frequency. In one word, the characteristic impedance of the conventional
RF connector illustrated in Fig. 1c is not continuous, because the transition portion 104 of
the traditional RF connector 100 illustrated in Fig. 1¢ has a higher characteristic impedance

than other portions.

Object and Summary of the Invention

This invention focuses on how to improve the impedance continuity in the transition

portion. It provides a surface-mounted connector for a circuit substrate, the connector
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comprising an insulator, a center conductor centrically mounted to the insulator and a
shielding shell externally mounted on the insulator, the shielding shell comprising a first
portion for connecting the connector with another mating connector and a second portion
for surface mounting the connector to the circuit substrate, the second portion including a
body and a plurality of solder legs formed on the body, wherein the body comprises:

a shielding portion, the internal surface of the shielding portion surrounding an
extending portion of the center conductor; and

at least one opening configured to communicate inner space between the extending
portion of the center conductor and the shielding portion with outside space of the
connector when the connector is soldered to the circuit substrate.

The shielding portion performs a better shielding for the extending portion of the
center conductor, and additionally the four solder legs form a better shielding when they
are soldered to the corresponding solder pad on the circuit substrate.

Advantageously, the body further comprises a groove adjacent to the external surface
of the shielding portion, the groove is configured to communicate with the at least one
opening, so as to form a thermal relief when the connector is soldering to the circuit
substrate and thus the groove guarantees a better soldering quality, when the connector is
soldered to the circuit substrate.

Advantageously, the groove has a width and depth of 0.5mm.

Advantageously, the body is square and the number of at least one opening is four,
wherein the four openings are located in the middle of each edge of the square body, so as
to form a better thermal relief, when the connector is soldering to a circuit substrate and
thus the soldering quality between the shielding portion and the corresponding solder pads
can be improved.

Advantageously, the shielding portion is annular.

Advantageously, the shielding portion is annular and the internal diameter of the
shielding portion is in a range of 2.80 to 3.10mm.

Advantageously, the internal diameter of the shielding portion is 3.00mm.

Advantageously, the external diameter of the shielding portion is 3.80mm.

Since the connector provided in this invention performs a better shielding for the
extending portion of the center conductor, the return loss even at the extending portion is
reduced and thus the impedance continuity of the RF connector is improved, which is
advantageous in the high-frequency range. Accordingly, it is possible to significantly

improve the high-frequency characteristic (VSWR). Further it is possible to enable using
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the RF connector disclosed herein in high-frequency rang (for example 20 GHz) than
previously and thus the RF connector can be used in high-frequency range instead of the

traditional expensive RF connector, i. ¢, reducing the cost.
Brief Description of the Drawings

The structure of the invention, together with further objects and advantages thereof,
may best be understood by reference to the following description, taken in connection with
the accompanying drawings, wherein like reference numerals identify like elements in
which:

FIG. 1a is an exploded view of a conventional type of an RF connector;

FIG. 1b is a perspective view of the conventional RF connector of FIG. 1a;

FIG. 1c is a side view of the conventional RF connector of FIG.1a;

FIG. 2 depicts a corresponding PCB Layout for the conventional RF connector of FIG.
1b;

FIG. 3 illustrates an example RF connector according to a preferred embodiment of
the present invention;

FIG. 4 illustrates an example RF connector according to another preferred
embodiment of the present invention;

FIG. 5 illustrates an example RF connector according to another preferred
embodiment of the present invention;

FIG. 6 depicts a corresponding PCB Layout for the RF connector of FIG. 5; and

FIG. 7 illustrates the VSWR curves of the conventional RF connector illustrated in

FIG. 1b and the preferred embodiment of this invention illustrated in FIG. 5.

Detailed Description

While the invention may be susceptible to embodiment in different forms, there is
shown in the drawings, and herein will be described in detail, specific embodiments with
the understanding that the present disclosure is to considered an exemplification of the
principle of the invention, and is not intended to limit the invention to that as illustrated
and described herein.

FIG. 1a, 1b and FIG. 2 illustrate a conventional RF connector 100 and a
corresponding PCB Layout 200 for the conventional RF connector. The signals transmitted
between the conventional RF connector 100 and the printed circuit board 200 are shiclded

worse as opposed to the coaxial cable which would adversely affect the impedance
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continuity at the extending portion 110. The technical solution of this invention designs a
different structure of the shielding shell 130 to form a better coaxial structure, so as to
improve the VSWR feature of the transmitted signals.

FIG. 3 illustrates an example RF connector 300 according to a preferred embodiment
of the present invention. In this embodiment, the illustrated shielding shell 330 used in the
RF connector 300 comprises a first portion 370 for connecting the RF connector with
another mating connector (not shown) and a second portion 380 configured to be mounted
to a circuit substrate (not shown), the second portion 380 includes a body 332 and four
solder legs 331 formed on the body 332 and configured to be soldered to the circuit
substrate, wherein the body 332 comprises a shielding portion 334 (circled with dashed
line in FIG. 3) surrounding an extending portion of the center conductor 310, so as to
improve the shielding of the signal transmitted between the RF connector 300 and the
circuit substrate (not shown). The second portion 380 also has at least one opening 333
configured to communicate space between the extending portion of center conductor 310
and the shielding portion 334 with outside space of the RF connector when the RF
connector 300 is soldered to a circuit substrate. In this embodiment, the internal diameter
of the shielding portion is 3.00mm, it is adapted for the corresponding center conductor.
When the diameters of the shielding portion and the center conductor are suitable for each
other, the return loss of the signal transmitted between them can be maximal reduced.

FIG. 4 illustrates another example RF connector 400 according to a preferred
embodiment of the present invention. The difference between the example RF connectors
illustrated in FIG. 3 and FIG. 4 is the body 432 of the shielding shell 430 illustrated in FIG.
4 further comprises a groove 435 adjacent to the external surface of the shielding portion
434, in this embodiment the groove has a width and depth of 0.5mm, and now the groove
435 is configured to communicate with the opening 433, when the RF connector 400 is
soldered to a circuit substrate. With this groove 435, the shielding portion 434 can be better
soldered with the corresponding solder pad on the circuit substrate and thus a better
shielding and shielding effect can be achieved.

FIG. 5 illustrates another example RF connector 500 according to a preferred
embodiment of the present invention. The difference between the example RF connectors
illustrated in FIG. 4 and FIG. 5 is the body 532 of the shielding shell 530 illustrated in FIG.
5 comprises four openings 533, so as to form a better thermal relief when the RF connector
500 is soldering to a circuit substrate and thus the soldering quality between the shielding

portion and the corresponding solder pads can be improved. Accordingly, the VSWR
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feature of the RF connector is improved.

FIG. 6 depicts a corresponding PCB Layout for the RF connector of FIG 5.
Compared with the PCB Layout depicted in FIG. 2, there are four additional solder pads on
this PCB Layout, these four solder pads are configured to be soldered with the segmented
shielding portion of the shielding shell illustrated in FIG. 5, so as to form a better shiclding
and a better shielding.

Since the RF connector provided in this invention perform a better shielding for the
extending portion of the center conductor, the return loss even at the extending portion is
reduced and thus the impedance continuity of the RF connector is improved, which is
advantageous in the high-frequency range. Accordingly, it is possible to significantly
improve the high-frequency characteristic (VSWR). Further, it is possible to enable using
the RF connector disclosed herein in high-frequency rang (for example 20 GHz) than
previously.

FIG. 7 illustrates the VSWR curves of the conventional RF connector illustrated in
FIG. 1b and the preferred embodiment of this invention illustrated in FIG. 5. VSWR is an
important feature in the field of signal transmission. The smaller the VSWR is, the better
the RF connector is. It is obvious, that the VSWR of the improved structure illustrated in
FIG. 5 is better than that of the conventional one. So it can be used in high-frequency
instead of the traditional expensive RF connector.

It should be noted that the above described embodiments are given for describing
rather than limiting the invention, and it is to be understood that modifications and
variations may be resorted to without departing from the spirit and scope of the invention
as those skilled in the art readily understand. Such modifications and variations are
considered to be within the scope of the invention and the appended claims. The protection
scope of the invention is defined by the accompanying claims. In addition, any of the
reference numerals in the claims should not be interpreted as a limitation to the claims. Use
of the verb “comprise” and its conjugations does not exclude the presence of elements or
steps other than those stated in a claim. The indefinite article “a” or “an” preceding an

element does not exclude the presence of a plurality of such elements.
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What is claimed is:

1. A connector for surface mounting to a circuit substrate, the connector
comprising an insulator, a center conductor centrically mounted to the insulator and a
shielding shell externally mounted on the insulator, the shielding shell comprising a
first portion for connecting the connector with another mating connector and a second
portion for surface mounting the connector to the circuit substrate, the second portion
including a body and a plurality of solder legs formed on the body, wherein the body
comprises:

a shielding portion, the internal surface of the shielding portion surrounding an

extending portion of the center conductor; and

at least one opening configured to communicate inner space between the
extending portion of the center conductor and the shielding portion with outside space
of the connector when the connector is soldered to the circuit substrate.

2. The connector of claim 1, wherein the body further comprises a groove
adjacent to the external surface of the shielding portion, wherein the groove is
configured to communicate with the at least one opening.

3. The connector of claim 2, wherein the groove has a width and depth of
0.5mm.

4. The connector of any one of claims 1 to 3, wherein the body is square and the
number of at least one opening is four, wherein the four openings are respectively
located in the middle of each edge of the square body.

5. The connector of any one of claims 1 to 3, wherein the shielding portion is
annular.

6. The connector of claim 5, wherein the internal diameter of the shielding
portion is in a range of 2.80 to 3.10mm.

7. The connector of claim 5, wherein the internal diameter of the shielding
portion is 3.00mm.

8. The connector of claim 5, wherein the external diameter of the shielding
portion is 3.80mm.

9. The connector of claim 1, wherein the connector is an RF connector.
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