urata Manufacturing Co.,

Ltd. isamong thefirststore-

lease in the market a high-

frequency coaxia connector
with switch for inspection mainly for cel-
lular phones.

At present, the mobile termina or ra-
dio communications equipment market
including cellular phonesis expanding ro-
bustly worldwide. Astheseterminals and
equipment go multi-band, being capable
of multiplefrequency, and multifunctional,
and are equipped with built-in antennas,
there is an increasing demand for con-
nectors with switch.

In 1999, Murata introduced its SWD
type, small-sized high-frequency coaxial
connector with switch, and it remains pop-
ular to this date.

The mobiletermina and radio commu-
nications equipment market continues to
grow at arapid pace. Further size reduc-
tion and lower profile connectors are sought
for the partsto be used in such equipment.
Recently, Murata has introduced among
the world's smallest class, the SWF type
ultrasmall high-frequency coaxial con-
nector with switch that iseven smaller and
lower-profile than the SWD type.

What is a Connector With Switch?
Figure 1 shows the function of a con-
nector with switch.
Inthe normal state, two internal termi-

nals, that isthe movable and the fixed ter-
minals, are put in the conduction mode
(On mode). When the dedicated mea-
surement probe is inserted from the top
of the connector, the movable terminal
with theflat spring structureisdisplaced.
Asaresult, the contact between the mov-
abletermina and thefixed terminal isdis-
connected (Off mode). Continuity between
the movable terminal and the measure-
ment probe can be achieved. This signal
path switching function is provided in the
connector with switch.

Normally, the connector with switchis
installed between aradio circuit and an
antenna in alot of cases. It isused as a
connector for measuring the radio output
in a condition where reception from the
antenna of a cellular phone or similar
equipment is cut off. Measurement isen-
abled even after a printed circuit board
(PCB) is assembled in the equipment
housing. When the automatic measure-
ment probeis used, the measurement can
be performed automatically and produc-
tivity will improve.

Outline of SWF Connector With
Switch

Murata has developed the SWF type
with emphasis on size reduction, high-fre-
quency characteristics, and high mechan-
ical reliability by making full use of the
3D Finite Element Method (FEM) analy-
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Fig. 1: Structure of connector with switch

Murata Integrates Switch to Goaxial
Connector, Improves Inspection Process

Image of an SWF type connector

sistechnology and the high-frequency cir-
cuit smulation technology, which the com-
pany has accumulated through years of
product development efforts until today,
since introducing thefirst connector with
switch. The shape of this SWF type con-
nector with switch is presented in Fig. 2.

Small-size, low-profile

The product height of the SWF typeis
1.5mm or less, which is approximately 20
percent lower than the conventional SWD
type. The outside dimensions of the SWF
model is 2.5mm long and 2.5mm wide.
Thefootprint of the SWF typeis approx-
imately 30 percent smaller compared with
the conventional SWD type when this con-
nector ismounted on the PCB. Therefore,
even higher density mounting is enabled
when the SWF typeis used.

High-frequency characteristics

The SWF type can work on awide op-
erating frequency range from DC to 6GHz.
When the switch is On, the voltage stand-
ing wave ratio (VSWR) ismaximum 1.2
in the DC to 3GHz range and maximum
1.3inthe 3to 6GHz range. Theinsertion
lossismaximum 0.1dB inthe DC to 3GHz
range and maximum 0.2dB in the 3 to
6GHz range. Theisolation characteristics
between the movable terminal and the
fixed terminal of the SWF type when the
switch is Off are minimum 20dB in the
DC to 3GHz range and minimum 15dB
in the 3 to 6GHz range.

100 times guaranteed usage
The number of times the measurement
probe can be repeatedly mated and un-
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Unit: mm . 25 :

A

jl ES
| A

|lesssted materia for themov-
able terminal with considera-

IIN tion given to assuring a stable
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repested displacement. It also
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minal with consideration given
to minimizing deterioration of
the fitting strength even after
repeated mating and unmating
of the measurement probe and
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part dimensions. A gold plat-
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minals was applied with con-
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Sistance and solder wettahility.
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Fig. 2: Outside dimensions of connector

mated is 100, which is among the high-
est in the industry for a connector with a
switch of this size.

Compatible with automatic mount-
ing machine

Because the SWF type has a leadless
chip shape, it uses less mounting space,
and al so can be mounted using automatic
mounting machines. Two types of taping
can be selected, namely, 2,000 connec-
torsper reel and 8,000 connectors per red!.
The SWF type can be mounted on aPCB
by reflow soldering.

Measurement probe

The shape of the connection portion of
the SWF type to the measurement probe
has the same shape as that of the con-
ventional SWD type. Therefore, the
probes used with SWD type can also be
used with the SWF type. Two types of
probes can be used: 1) the manual mea-
surement type probe with lock mecha-
nism, which can be used for prototype
unit evaluation, and 2) the automatic mea
surement type probe, which enables au-
tomatic measurement at high speed in a
mass-production line (See Fig. 3).

Design Technology

Materials

The SWF type connector consists of a
movabletermind that hasflat spring struc-
ture, afixed terminal that hasacontact por-
tionwith thismovabletermind, aresin case
that containstheseterminals, and an exter-
nal terminal that containsthisresin case.

Murata has selected the optimal stain-

A high heat resistant engi-

neering plastic for the resin

case was chosen with consideration given
to withstanding high-temperature reflow
soldering compliant with lead-free sol-
der and to ensuring excellent high-fre-
quency characteristics and high dimen-
sional accuracy after injection molding.

Mechanism design
When the movable terminal hasacan-
tilever beam structure, it isdifficult to as-

sure a sufficient contact force with the
fixed terminal. Therefore, Murata adopted
ahoth-sides supported beam structure for
the movableterminal asin the case of the
conventional SWD type. The company
has optimized the shape, however, to as-
sure maximum spring characteristics
within its product size of 2.5 x 2.5 x
1.4mm.

Electrical design

Murata has reduced electrical mismatch
to a minimum and optimized it in order
to achieve alow insertion loss. With re-
gard to isolation, more stable character-
istics can be generally achieved when the
contact portion distance between the mov-
ableterminal and fixed terminal islonger,
and alonger displacement amount of the
movable terminal is better. In this case,
the stress load on the movable terminal
will become larger according to the dis-
placement distance, and this will lead to
deterioration of the spring characteristics.
The company has adopted the above-
mentioned structure for the movable ter-
minal, however, and therefore the spring
characteristics and a satisfactory dis-
placement amount are assured, and high
isolation characteristics have been
achieved.
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Fig. 3: Outside dimensions of measurement probe
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Anti flux, solder wicking measures

When the connector becomes smaller
and lower profile, it is obvious that the
distance from the soldering portions to
the contact portions of the movable ter-
minal and the fixed terminal will become
shorter. Therefore, it is necessary to give
enough consideration to preventing flux
and solder penetration into these contact
portions.

Flux penetrates the extremely small
gaps between theterminalsand resin case
in the seeping process or capillary phe-

nomenon. To prevent flux wicking, the
company has provided enough clearance
between theinner terminal and resin case
to provide an areathat can block flux pen-
etration.

Different types of plating are used in
some parts of theinternal and external ter-
minalsto resist solder wicking.

Future Developments

Murata plans to offer new productsin
atimely manner to meet customer needs
with considerations for size reduction,

cost reduction, mechanical strength, and
high-frequency operation capacity so that
the applications of the connectors with
switch will expand as the mobile termi-
na or radio communications market de-
velops further.

About This Article:

The author, Yoshihiro Osaki, works
in the Microwave Products Department
2 under the Product Engineering Sec-
tion of Murata Manufacturing Co., Ltd.
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