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COAXIAL ELECTROMECHANICAL SWITCH

(57) Disclosed are a microwave signal transmission
path component and a single-pole six-throw coaxial elec-
tromechanical switch belonging to the field of radio fre-
quency relays. The single-pole six-throw coaxial electro-
mechanical switch includes a control circuit component,
an electromagnetic driving component and a microwave
signal transmission path component, wherein the control
circuit component controls whether there is an electric
current flowing through a solenoid of the electromagnetic
driving component; when there is the electric current
flowing through the solenoid, a magnetic field is gener-
ated on a duplex iron core. A generated electromagnetic
force attracts an armature to press an ejector rod, and
further drive a transmission spring sheet to act, so that
an intermediate joint and a peripheral joint of the micro-
wave signal transmission path component are connected
or disconnected. In this case, a microwave signal is input
from the intermediate joint and output from any one of
the six peripheral joints, thereby realizing a function of
gating the microwave signal. The single-pole six-throw

coaxial electromechanical switch has an advantage of
high frequency, and a use frequency is capable of reach-
ing 50 GHz. As a result, special requirements of a switch
matrix in an automatic test system for an electromechan-
ical switch are satisfied.
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Description

TECHNICAL FIELD

[0001] The present disclosure belongs to the field of
radio frequency relays, and in particular to a microwave
signal transmission path component and a single-pole
six-throw coaxial electromechanical switch.

BACKGROUND

[0002] With continuous rising of an analog signal fre-
quency and a digital signal rate, high-frequency high-per-
formance electromechanical switches are more and
more widely used in wireless communication, satellite
communication, satellite navigation, radar systems, au-
tomatic control systems, automatic test equipment
(ATE), and the like. In a situation that electronic devices
are currently developed based on intelligentization, mod-
ularization and high frequency, high-performance elec-
tromechanical switches with high frequency, small loss
and good anti-vibration performance gain more favors
from people, and now become one of the important ele-
ments in radio frequency microwave devices in the world.
For example, a large number of broadband electrome-
chanical switches produced by companies such as Agi-
lent, Dowkey and Teledyne in America and Radiall in
France are widely used in aviation, aerospace, commu-
nication and automatic test systems. With the develop-
ment of technology, these devices require a transmission
switching frequency of the electromechanical switch to
reach 50 GHz.
[0003] An existing technical solution is described be-
low.
[0004] A single-pole six-throw electromechanical
switch is usually formed by components such as a control
circuit component, an electromagnetic driving compo-
nent, a microwave signal transmission path component
and a shell. At present, the frequency of the existing sin-
gle-pole six-throw electromechanical switch can only
reach 40 GHz at most, which cannot satisfy use require-
ments. Therefore, it is required to design a new high-
frequency coaxial electromechanical switch.
[0005] The core of the transmission path of the coaxial
electromechanical switch is to provide matching design-
ing for a joint, i.e. a connection of a coaxial line structure,
and a strip line structure formed by a spring sheet and a
cavity, so that a impedance mismatch of a conversion
part is offset by adding a through hole on a dielectric
support inside the joint. As shown in FIG. 1, the switch
cannot achieve matching at the frequency of 50 GHz in
a matching compensation manner of such structure. Fur-
ther, a new mismatch may be caused since external im-
purities easily enter the cavity through the through hole
structure at the same time. Therefore, a new structure is
required.
[0006] The highest frequency of the existing high-fre-
quency electromechanical switch can only reach 40 GHz,

therefore, the use requirements are not satisfied due to
the low frequency.

SUMMARY

[0007] To solve the above technical problems existing
in the prior art, the present disclosure provides a micro-
wave signal transmission path component and a single-
pole six-throw coaxial electromechanical switch, which
are reasonably designed to overcome shortcomings in
the prior art and achieve a good effect.
[0008] To achieve the above objects, the present dis-
closure adopts the following technical solution.
[0009] A microwave signal transmission path compo-
nent includes one intermediate joint, six peripheral joints,
six transmission spring sheets and a cavity, where each
joint is formed by an inner conductor, an outer conductor
and a dielectric support; the inner conductor is fixed by
the dielectric support and placed inside the outer con-
ductor to form a coaxial line structure with the outer con-
ductor; six transmission spring sheets are placed inside
the cavity to form a strip line structure with the cavity; the
cavity is connected together with the outer conductor,
and the six transmission spring sheets are all in contact
with the inner conductor. Thus, connection of the coaxial
line structure and the strip line structure is realized and
a transmission function of a microwave signal is also re-
alized. The intermediate joint and the six peripheral joints
are used as an input end and an output end of the mi-
crowave signal transmission path component respective-
ly to realize a function of one input and six outputs or six
inputs and one output.
[0010] Preferably, the dielectric support adopts a
groove structure configured to compensate a path mis-
match.
[0011] Preferably, the dielectric support of the interme-
diate joint adopts a groove different from the grooves of
the dielectric supports of the six peripheral joints in depth
and radius.
[0012] In addition, the present disclosure further pro-
vides a single-pole six-throw coaxial electromechanical
switch, including a control circuit component, an electro-
magnetic driving component and a microwave signal
transmission path component, where the electromagnet-
ic driving component includes an armature, an ejector
rod, a duplex iron core, a solenoid and a mounting seat;
the ejector rod is placed inside the duplex iron core, the
armature is located in an upper part of the duplex iron
core and in contact with the ejector rod, the duplex iron
core is placed inside the solenoid, and the solenoid is
arranged inside the mounting seat; the control circuit
component includes three printed boards and is config-
ured to control whether there is an electric current flowing
through the solenoid of the electromagnetic driving com-
ponent; the microwave signal transmission path compo-
nent is the microwave signal transmission path compo-
nent as described above.
[0013] The control circuit component controls whether

1 2 



EP 3 716 307 A1

3

5

10

15

20

25

30

35

40

45

50

55

there is an electric current flowing through the solenoid
of the electromagnetic driving component. If there is an
electric current flowing through the solenoid, a magnetic
field is generated on the duplex iron core, a generated
electromagnetic force attracts the armature to press the
ejector rod, and further drive the transmission spring
sheet to act. In this way, the intermediate joint and the
peripheral joint of the microwave signal transmission path
component are connected or disconnected. Therefore,
a microwave signal may be input from the intermediate
joint and output from any one of the six peripheral joints,
thereby realizing a function of gating the microwave sig-
nal.
[0014] The present disclosure has the following bene-
ficial effects.
[0015] The present disclosure has an advantage of
high frequency. The use frequency may reach 50 GHz,
and special requirements of a switch matrix in an auto-
matic test system for a miniaturized electromechanical
switch may be satisfied.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a schematic diagram illustrating a structure
of a dielectric support of a microwave signal path of
a 40 GHz switch in the prior art.
FIG. 2 is a schematic diagram illustrating a structure
of a single-pole six-throw coaxial electromechanical
switch according to an example of the present dis-
closure.
FIG. 3 is a schematic diagram illustrating a structure
of an electromagnetic driving component according
to an example of the present disclosure.
FIG. 4 is a schematic diagram illustrating a structure
of a microwave signal transmission path component
according to an example of the present disclosure.
FIG. 5 is a schematic diagram illustrating a structure
of a joint according to an example of the present
disclosure.
FIG. 6 is a schematic diagram illustrating a structure
of a dielectric support of an intermediate joint accord-
ing to an example of the present disclosure.
FIG. 7 is a schematic diagram illustrating a structure
of a dielectric support of a peripheral joint according
to an example of the present disclosure.

[0017] Numerals of the drawings are described as fol-
lows: 1-a control circuit component, 2-an electromagnet-
ic driving component, 21-an armature, 22-an ejector rod,
23-a duplex iron core, 24-a solenoid, 25-a mounting seat,
3-a microwave signal transmission path component, 31-
an intermediate joint, 32-a peripheral joint, 33-a trans-
mission spring sheet, 34-a cavity, 35-an inner conductor,
36-an outer conductor, and 37-a dielectric support.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] The present disclosure will be further described
in detail below in combination with accompanying draw-
ings and specific examples.

Example 1

[0019] As shown in FIG. 4, a microwave signal trans-
mission path component 3 includes one intermediate
joint 31, six peripheral joints 32, six transmission spring
sheets 33 and a cavity 34, where each joint is formed by
an inner conductor 35, an outer conductor 36 and a die-
lectric support 37. As shown in FIG. 5, the inner conductor
35 is fixed by the dielectric support 37 and placed inside
the outer conductor 36 to form a coaxial line structure.
Six transmission spring sheets 33 are placed inside the
cavity 34 to form a strip line structure. The cavity 34 is
connected together with the outer conductor 36, and six
transmission spring sheets 33 are all in contact with the
inner conductor 35. In this way, connection of the coaxial
line structure and the strip line structure is realized and
a transmission function of a microwave signal is
achieved. The intermediate joint 31 and the six peripheral
joints 32 are used as an input end and an output end of
the microwave signal transmission path component 3 re-
spectively. The contact of six transmission spring sheets
33 and the six peripheral joints 32 may be controlled by
the electromagnetic driving component 2 to realize a
function of inputting the microwave signal from one path
and outputting the microwave signal from any one of the
six paths.
[0020] The dielectric support 37 adopts a groove struc-
ture to compensate a path mismatch.
[0021] As shown in FIG. 6 and FIG. 7, the dielectric
support of the intermediate joint 31 adopts a groove dif-
ferent from the grooves of the dielectric supports of six
peripheral joints 32 in depth and radius to improve a
matching degree.

Example 2

[0022] Based on the above example, the present dis-
closure further provides a single-pole six-throw coaxial
electromechanical switch, including a control circuit com-
ponent 1, an electromagnetic driving component 2 and
a microwave signal transmission path component 3,
where the control circuit component 1 includes three
printed boards and is configured to control whether there
is an electric current flowing through a solenoid 24 of the
electromagnetic driving component 2; the electromag-
netic driving component 2 has a structure as shown in
FIG. 3, and the electromagnetic driving component 2 in-
cludes an armature 21, an ejector rod 22, a duplex iron
core 23, a solenoid 24 and a mounting seat 25. The ar-
mature 21 is located in an upper part of the duplex iron
core 23 and in contact with the ejector rod 22 placed
inside the duplex iron core 23, the duplex iron core 23 is
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placed inside the solenoid 24, and the solenoid 24 is ar-
ranged inside the mounting seat 25.
[0023] The control circuit component 1 controls wheth-
er there is an electric current flowing through the solenoid
24 of the electromagnetic driving component 2. If there
is an electric current flowing through the solenoid 24, a
generated electromagnetic force enables the duplex iron
core 23 to act, so that a magnetic field is generated on
the duplex iron core 23. The generated electromagnetic
force attracts the armature 21 to press the ejector rod
22, and further drive the transmission spring sheet 33 to
act, so that the intermediate joint 31 and the peripheral
joint 32 of the microwave signal transmission path com-
ponent 3 are connected or disconnected. Therefore, a
microwave signal may be input from the intermediate joint
31 and output from any one of the six peripheral joints
32, thereby realizing a function of gating the microwave
signal.
[0024] Of course, the above descriptions are not in-
tended to limit the present disclosure. The present dis-
closure is also not limited to the above examples. All var-
iations, modifications, additions or substitutions made by
persons skilled in the art within the scope of essence of
the present disclosure shall also belong to the scope of
protection of the present disclosure.

Claims

1. A microwave signal transmission path component,
comprising one intermediate joint, six peripheral
joints, six transmission spring sheets and a cavity,
wherein each joint is formed by an inner conductor,
an outer conductor and a dielectric support; the inner
conductor is fixed by the dielectric support and
placed inside the outer conductor to form a coaxial
line structure with the outer conductor; the six trans-
mission spring sheets are placed inside the cavity to
form a strip line structure with the cavity; the cavity
is connected together with the outer conductor, and
the six transmission spring sheets are all in contact
with the inner conductor to realize connection of the
coaxial line structure and the strip line structure as
well as a transmission function of a microwave sig-
nal; the intermediate joint and the six peripheral joints
are used as an input end and an output end of the
microwave signal transmission path component re-
spectively to realize a function of one input and six
outputs or six inputs and one output.

2. The microwave signal transmission path component
according to claim 1, wherein the dielectric support
adopts a groove structure and is configured to com-
pensate a path mismatch.

3. The microwave signal transmission path component
according to claim 1, wherein the dielectric support
of the intermediate joint adopts a groove different

from the grooves of dielectric supports of the six pe-
ripheral joints in depth and radius.

4. A single-pole six-throw coaxial electromechanical
switch, comprising a control circuit component, an
electromagnetic driving component and a micro-
wave signal transmission path component, wherein
the electromagnetic driving component comprises
an armature, an ejector rod, a duplex iron core, a
solenoid and a mounting seat; the ejector rod is
placed inside the duplex iron core, the armature is
located in an upper part of the duplex iron core and
in contact with the ejector rod, the duplex iron core
is placed inside the solenoid, and the solenoid is ar-
ranged inside the mounting seat; the control circuit
component comprises three printed boards and is
configured to control whether there is an electric cur-
rent flowing through the solenoid of the electromag-
netic driving component; the microwave signal trans-
mission path component is the microwave signal
transmission path component according to claim 1.
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