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(54) MICROWAVE SYSTEM WITH NARROW BAND COUPLING AND SOLDERLESS MOUNTING

(57) The invention relates to a microwave system for
processing microwave signals. The microwave system
comprises at least two microwave modules, a cover, and
a waveguide coupler. Each microwave module compris-
es a printed circuit board. Each microwave module is
coupled to a waveguide-feed of the waveguide coupler.

The respective printed circuit board is mounted solder-
less. The cover is mounted solderless. The cover is con-
figured to cover the first microwave module, the at least
second microwave module, and at least a portion of the
waveguide coupler.
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Description

[0001] The invention generally relates to a microwave
system for processing microwave signals.
[0002] In known microwave applications, such as sol-
id-state microwave amplifiers (e.g. satcom or broadband
amplifiers), coupling is usually performed at the so-called
broad side of the rectangular coupler, also called
waveguide coupler. This coupling arrangement results
in an acceptable coupling with regard to the restricted
space requirements. However, this arrangement also
comprises some disadvantages. Firstly, the coupler has
to be split in the middle, resulting in two half shells that
together establish the coupler. This means that two com-
plex half-shells have to be manufactured in order to en-
sure the desired coupling characteristics, whose preci-
sion requirements are thus extremely high. Secondly, the
microwave modules are connected to the amplifier main
body by solder joints between the direct current (DC) and
radio frequency (RF) planes. In particular, the RF con-
nections are critical and prone to tolerances. The RF con-
nections are commonly one of the most difficult parts to
manufacture and align, such as in case of broadband
amplifiers. As a consequence, repair and maintenance
can only be conducted by specialized experts at the fac-
tory site and even then involves a severe risk of damage.
[0003] Moreover, in known microwave amplifiers, sep-
arate antenna elements are commonly used for feeding
(coupling-in) the RF signals into the waveguide. As the
printed circuit boards of the microwave modules show
some variations with regard to each other due to produc-
tion tolerances (due to fraying and displacement of the
metallization), the feeding mechanism of the RF signals
suffers thereof.
[0004] Accordingly, there exists a need for a micro-
wave system, which is more robust against production
tolerances, which is compact and lightweight, which al-
lows for cost-effective maintenance and repair work, and
which provides an improved RF feeding mechanism.
[0005] The subject matter of the independent claim sat-
isfies the respective need. Preferred embodiments are
indicated within the dependent claims and the following
description, each of which, individually or in combination,
may represent aspects of the present disclosure.
[0006] A summary of certain embodiments disclosed
herein is set forth below. It should be understood that
these aspects are presented merely to provide a brief
summary of these certain embodiments and that these
aspects are not intended to limit the scope of this disclo-
sure. This disclosure may encompass a variety of as-
pects that may not be set forth below.
[0007] According to a first aspect, a microwave system
is provided. The microwave system is configured for
processing microwave signals. The microwave system
comprises at least two microwave modules (MICs), a
cover, and a waveguide coupler. Each MIC comprises a
printed circuit board (PCB) and is coupled to a
waveguide-feed of the waveguide coupler. The respec-

tive PCB is mounted solderless and the cover is mounted
solderless, as well. The cover is configured to cover the
first MIC, the at least second MIC, and at least a portion
of the waveguide coupler.
[0008] The elimination of solder joints for mounting the
PCBs and the cover significantly simplifies both system
assembly and subsequent maintenance and repair work,
thus saving costs. In addition, the solderless mounting
of the cover also ensures that the cover can be mounted
in a fast manner, thereby reducing the manufacturing
costs. In fact, the cover can be easily removed for main-
tenance purposes such that a technician, e.g. a service
technician, has easy access to the respective compo-
nents, namely the MICs as well as the waveguide coupler
at least partly. Furthermore, the integration of at least two
MICs allows for larger amplification factors and larger
absolute amplitudes of the radio frequency (RF) signals
to be achieved. In fact, powers up to 400 W can be real-
ized while simultaneously ensuring easy maintenance of
the microwave system due to the direct access provided.
[0009] In an alternative, the cover can also comprise
multiple parts which together form the cover as a whole.
In this case, a first part of the cover can be arranged to
cover at least the first MIC. A second part of the cover
can then be arranged to cover the second MIC. However,
the parts forming the entire cover are mounted solder-
less. In addition, the respective parts are also connected
with each other in a detachable manner, e.g. in a sold-
erless manner.
[0010] Generally, the cover, particularly its parts, is al-
so mounted in a non-welded manner. Put differently, the
cover is mounted in a detachable manner, thereby ena-
bling access to the components of the microwave system
covered by the cover.
[0011] The cover may at least partly be configured as
a portion of the waveguide-feed. A major portion (greater
than 50 %) of the waveguide-feed or rather the entire
waveguide-feed may then be established by the cover
and the waveguide coupler. Accordingly, the cover com-
bines the effects of being solderless mounted and ad-
vantageously participating in the RF signal feed-in mech-
anism, thereby providing synergy effects with regard to
the manufacturing of the microwave system. Therefore,
by removing the cover the components which are in-
volved in the feed-in mechanism are easily accessible.
[0012] The first MIC may be isolated from the at least
second MIC by means of the waveguide coupler. In par-
ticular, the waveguide coupler may electrically decouple
the MICs from each other. Moreover, the cover may also
contribute in decoupling the first MIC and the second MIC
from each other. Interference effects based on electrical
cross talk between the at least two MICs may thus be
reduced. Accordingly, the RF signal quality and/or the
coupling characteristics are/is improved.
[0013] The waveguide coupler may have a coupling
portion that is associated with a narrow side of the
waveguide-feed. Hence, the individual MICs are coupled
with the waveguide coupler via the narrow side of the
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respective waveguide-feeds. Coupling of the individual
MICs via the narrow side of the waveguide coupler ad-
ditionally provides that only a single side of the waveguide
coupler has to be machined, e.g. milled, precisely. In con-
trast, the opposite side of the machined one can be a flat
surface, e.g. a surface of an aluminum plate. It is not
necessary to precisely machine the respective flat sur-
face. Hence, the manufacturing costs are significantly
reduced, as only one portion of the waveguide coupler
has to be manufactured precisely in contrast to the prior
art requiring to machine two complex half-shells in a pre-
cise manner. Since the coupling portion is associated
with the narrow side of the waveguide-feed, a simple and
cost-effective design is provided such that the installation
space may be compact and the overall dimensions are
reduced. The waveguide coupler is also less prone to
failure since the entire tolerance liability is reduced ac-
cordingly. Generally, the coupling established via the nar-
row sides enables a simple and compact arrangement
of the overall microwave system, particularly the
waveguide coupler.
[0014] The waveguide coupler may comprise at least
one bottom component comprising at least one recess.
The waveguide coupler may additionally comprise at
least one top component having a flat surface. The flat
surface of the top component may be correspondingly
coupled to the bottom component to close the recess
such that waveguide portions are established. The bot-
tom component may be a combiner bottom component,
splitter bottom component, or the like. The top compo-
nent may be a combiner top component, splitter top com-
ponent, or the like. The top component may be mountable
solderless to the bottom component, e.g. via screwing,
plugging or sticking. Since the top component comprises
only a flat surface, the production thereof may be rather
simple.
[0015] In general, the recess may be established by
several recess portions each having a rectangular cross
section. The size of the respective rectangular cross sec-
tions differ along the waveguide portions, particularly
they are narrowing until the coupling portion and, then,
they are widening. However, the relative positions of the
recess portions with the rectangular cross section may
differ along the waveguide portions such that at least one
stepped side of the recess is provided, particularly the
side being perpendicular to the plane established by the
top component, e.g. the flat surface.
[0016] The waveguide-feed may comprise a cross-
sectional rectangular shape having two opposite narrow
sides and two opposite broad sides. The narrow and
broad sides of the waveguide-feed may correspond to
the narrow and broad sides of the recess of the bottom
component of the waveguide coupler. For the propaga-
tion of radio frequency (RF) signals rectangular shapes
allow standing waves to be achieved (total reflection).
Thus, the dissipation of the electromagnetic signals may
be reduced.
[0017] The coupling portion may be located between

two waveguide portions integrated within the waveguide
coupler. The coupling portion may be configured to pro-
vide a coupling between the first waveguide portion as-
sociated with a first waveguide-feed and a second
waveguide portion associated with a second waveguide-
feed. Thus, the coupling portion enables interaction be-
tween electromagnetic waves, in particular RF signals,
propagating through the first and second waveguide por-
tions. As a result, signal properties may be varied due to
coupling effects.
[0018] The waveguide portions, which are arranged on
opposite sides of the respective coupling portion, may
each terminate at opposite waveguide-feeds. In particu-
lar, the first waveguide portion may terminate at the first
waveguide-feed. The second waveguide portion may ter-
minate at the second waveguide-feed. Since the
waveguide coupler comprises two waveguide-feeds and
a coupling portion arranged nearby, a combined signal
may be established having improved properties, e.g. an
enhanced signal strength (amplitude) in case of being
operated as a coupler rather than a splitter/divider.
[0019] The cover may be connectable via a detachable
connection, particularly by means of screwing, plugging
or sticking. Preferably, the cover may be connectable
with regard to the waveguide coupler. Detaching the cov-
er may be achievable without significant effort such that
the waveguide coupler, the waveguide-feeds and the
coupling portion are easily accessible in case that repair
or maintenance work is required. In particular, no micro-
fabrication equipment or measures need to be taken.
[0020] Each of the two waveguide portions may inter-
act with at least one MIC, respectively. As the coupling
portion is located in between those portions, the
waveguide coupler may advantageously decouple the
MICs from each other such that direct (non-reflected) in-
teractions between the MICs are impossible. Moreover,
by means of the coupling portion of the waveguide cou-
pler interaction between electromagnetic waves propa-
gating through the first and second waveguide portions
may interact with each other. Based on the arrangement
decoupling is improved, a compact design is achieved,
the waveguide is easily accessible (since the compo-
nents are solderless mounted), and improved signal
properties may be achieved.
[0021] The microwave system may comprise at least
one radio frequency (RF) port that is established by a
coupling structure on the PCB of the respective MIC. The
RF port enables RF signals to be emitted via the coupling
structure into the waveguide-feed coupled to the respec-
tive MIC. Moreover, the RF port may also ensure to de-
couple RF signals from the waveguide-feed. Since the
RF port is established by the coupling structure of the
respective PCB, the design of the microwave system may
be compact.
[0022] In other words, the coupling structure is inte-
grated into the PCB of the respective microwave module,
namely the MIC. In fact, the coupling structure relates to
the interface between the waveguide, e.g. the hollow con-
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ductor with the rectangular cross section, and the PCB
of the respective microwave module, namely the MIC.
[0023] Thus, the at least one RF port may directly in-
teract with a waveguide portion of the waveguide coupler.
Accordingly, no additional intermediate coupling compo-
nents, such as e.g. antennas, are required. The RF sig-
nals are directly emitted into the waveguide-feed of the
waveguide coupler. Hence, an additional component can
be saved, thereby reducing the number of components
required for establishing the microwave system. This ar-
rangement also allows additional recesses due to sepa-
rately arranged PCBs to be avoided. Hence, the micro-
wave system is more simple and cost-efficient.
[0024] Generally, the microwave system relates to a
solid state microwave system due to the PCBs of the
microwave modules.
[0025] At least one additional RF component may be
arranged at the waveguide coupler. In particular, the ad-
ditional RF component may be arranged inside a
waveguide portion of the waveguide coupler. The addi-
tional RF component can be e.g. a filtering element, a
sensing element, etc.
[0026] In an alternative, the additional RF component
may be an integral part of the waveguide coupler. In par-
ticular, the additional RF component may be milled into
the waveguide coupler or a specific mounting structure
for mounting the additional RF component may be milled
into the waveguide coupler. Although additional RF com-
ponents can be included in the waveguide coupler, the
dimensions of the coupler may still be compact. Since
the waveguide coupler is produced via milling anyhow,
the integration of the additional RF component as an in-
tegral part of the waveguide coupler does not require
post-milling production steps. Accordingly, the
waveguide coupler is producible at high efficiency al-
though additional RF components may be integrated.
[0027] In particular, the at least one additional RF com-
ponent may be arranged at an input port and/or an output
port of the waveguide coupler. Consequently, the cou-
pling portion may remain unmodified such that the cou-
pling mechanism between the electromagnetic waves of
the opposite waveguide portions is not influenced. More-
over, the input and output ports of the waveguide coupler
may be easily accessible and may be more robust against
modification by the integration of an additional RF com-
ponent, compared to the coupling portion.
[0028] The microwave system may have a power sup-
ply line that is at least partially established by means of
a flexible material, particularly a polyimide, e.g. Kapton.
The power supply line may in particular serve power sup-
ply for the first and the at least second MIC. Since the
power supply line is made from a flexible material, e.g.
the polyimide film, arrangement of the power supply line
may be more robust with regard to manufacturing toler-
ances. Further, as the power connection (usually DC but
AC is also within the scope of the present disclosure) of
the individual MICs is established by means of a flat flex-
ible connector with a Kapton-circuit board, a pure plug-

in connection is provided in this regard. Accordingly, re-
pair and maintenance work is significantly simplified.
[0029] The at least two MICs may be electrically con-
nected in parallel with each other. In particular, they may
be connected in parallel with respect to a power supply
via the power supply line. Accordingly, they may be in-
dependently operated. In case of a serial electrical con-
nection, operation of the second MIC could be impossible
if a power failure occurs at the first MIC. Hence, the par-
allel layout is advantageous.
[0030] One or all of the microwave modules may com-
prise or consist of a microwave integrated circuit, prefer-
ably a monolithic microwave integrated circuit.
[0031] The first and or second MIC may be suitable for
emission of RF signals in similar or different RF bands.
In particular, the first and or second MIC may be config-
ured for emission of RF signals within the Ka-band (27
GHz to 31 GHz) and/or the Ku-band (12.75 GHz to 14.50
GHz).
[0032] A waveguide may generally also be called a hol-
low conductor, hollow wave guide, rectangular wave
guide, HF-wave guide, RF-wave guide, hollow-metallic
wave guide, etc.
[0033] Waveguide systems may be used in satellite
applications which typically have restricted available
space for the hollow conductor system. The waveguide
system is connected to a payload of the satellite, for in-
stance measurement and/or analyzing devices, as well
as an antenna system such that the signals can be trans-
mitted between the payload and the antenna system. In
satellite applications, the most demanding requirements
are the insertion loss of the hollow conductor system as
well as its mass and dimensions since satellite applica-
tions generally demand for lightweight and compact sys-
tems. The microwave system according to the invention
provides improved signal properties as the independent-
ly emitted RF signals may be coupled with each other,
while the overall setup including the waveguide coupler
and the cover as well as the MICs is very compact. More-
over, as the cover and the PCBs of the MICs are mounted
solderless maintenance and repair work may be per-
formed more efficient and at reduced risks of failures.
[0034] The forgoing aspects and further advantages
of the claimed subject matter will become more readily
appreciated as the same become better understood by
reference to the following detailed description when tak-
en in conjunction with the accompanying drawings. In
the drawings,

- Fig. 1 is a schematic drawing of the microwave sys-
tem according to the invention;

- Fig. 2 is a cross-sectional view of the microwave sys-
tem including the waveguide coupler and the cover
according to the intersection line indicated in Fig. 1;

- Fig. 3 is a schematic drawing of the power supply
line used by the microwave system according to the
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invention;

- Fig. 4 is a schematic drawing of the waveguide cou-
pler used by the microwave system according to the
invention;

- Fig. 5 is a schematic drawing of the bottom compo-
nent of the waveguide coupler used by the micro-
wave system according to the invention; and

- Fig. 6 is a schematic drawing of a waveguide-feed
used by the microwave system according to the in-
vention.

[0035] The detailed description set forth below in con-
nection with the appended drawings, where like numerals
reference like elements, is intended as a description of
various embodiments of the disclosed subject matter and
is not intended to represent the only embodiments. Each
embodiment described in this disclosure is provided
merely as an example or illustration and should not be
construed as preferred or advantageous over other em-
bodiments. The illustrative examples provided herein are
not intended to be exhaustive or to limit the claimed sub-
ject matter to the precise forms disclosed. Various mod-
ifications to the described embodiments will be readily
apparent to those skilled in the art, and the general prin-
ciples defined herein may be applied to other embodi-
ments and applications without departing from the spirit
and scope of the described embodiments. Thus, the de-
scribed embodiments are not limited to the embodiments
shown, but are to be accorded the widest scope consist-
ent with the principles and features disclosed herein.
[0036] All of the features disclosed hereinafter with re-
spect to the example embodiments and/or the accompa-
nying figures can alone or in any subcombination be com-
bined with features of the aspects of the present disclo-
sure including features of preferred embodiments there-
of, provided the resulting feature combination is reason-
able to a person skilled in the art.
[0037] For the purposes of the present disclosure, the
phrase "at least one of A, B, and C", for example, means
(A), (B), (C), (A and B), (A and C), (B and C), or (A, B,
and C), including all further possible permutations when
greater than three elements are listed. In other words,
the term "at least one of A and B" generally means "A
and/or B", namely "A" alone, "B" alone or "A and B".
[0038] Fig. 1 is a schematic drawing of the microwave
system 10 (also called system). The microwave system
10 comprises a first microwave module (MIC) 12 and a
second MIC 14 arranged next to each other.
[0039] The microwave system 10 comprises a cover
16 that is transparently illustrated in Figure 1. The cover
16 is arranged such that it covers at least the first MIC
12 and the second MIC 14. The cover 16 may generally
comprise multiple parts forming the cover 16 as a whole.
The cover 16 is mounted by means of screwed connec-
tions 18. The cover 16 may also be larger in size and

may be mounted via additional holes 19.
[0040] The first MIC 12 comprises a printed circuit
board (PCB) 20. The second MIC 14 comprises a second
PCB 22. Generally, both MICs 12, 14 could also include
only a single PCB, namely a common PCB.
[0041] As shown in Figure 1, the microwave system
10 is directly or indirectly mounted to a single system-
PCB 23. Accordingly, the additional screw holes 19 may
not only be used for mounting the cover 16 but also for
mounting the system-PCB 23.
[0042] The first MIC 12 is coupled to an external power
supply line by means of a first flexible detachable con-
nector 24. The connector 24 may be configured for plug-
in connections. Similar, the second MIC 14 is coupled to
an external power supply line by means of a second flex-
ible detachable connector 26.
[0043] The microwave system 10 comprises a first ra-
dio frequency (RF) port 28 and a second RF port 30. The
first RF port 28 is arranged at a first waveguide-feed 32.
The second RF port 30 is arranged at a second
waveguide-feed 34. The RF ports 28, 30 may represent
splitter/combiner interaction ports, which may depend on
the respective operation mode of the microwave system
10. The RF ports 28, 30 may comprise printed
waveguide-to-coaxial adaptors or these may be associ-
ated thereto. Accordingly, an electromagnetic wave (in
particular an RF signal) may be collected by the second
RF port 30 at the corresponding waveguide-feed 34, fed
by means of portions/arms of a coaxial supply line 36 to
the first MIC 12 and/or the second MIC 14. There, the
RF signals may be amplified. Subsequently, the signals
are transmitted using the coaxial supply line 36 to the
first RF port 28. Finally, RF electromagnetic waves may
be emitted into the corresponding waveguide-feed 32 de-
spite having increased amplitudes or, generally, modified
wave properties.
[0044] Fig. 2 is a cross-sectional view of the microwave
system 10 including the waveguide coupler 38 and the
cover 16 according to the intersection line A-A indicated
in Fig. 1. Thus, compared to Fig. 1 some additional com-
ponents are shown in this cross-sectional view.
[0045] There is the first MIC 12 and the system PCB
23. The cover 16 covers the first MIC 12 (and the second
MIC 14 which is not shown as to the cross-sectional
view). In addition, there are the first waveguide-feed 32
and the second waveguide-feed 34. The cover 16 is con-
figured such that it partially forms the first and second
waveguide-feeds 32, 34.
[0046] The waveguide coupler 38 comprises a bottom
component 40, a first top component 42, and a second
top component 44. The first top component 42 may be
considered a combiner top. The second top component
44 may be considered a splitter top. However, the top
components 42, 44 may also be established in an inte-
grated manner, thereby establishing a single top compo-
nent.
[0047] The bottom component 40 and the top compo-
nents 42, 44 substantially form the waveguide coupler
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38 as a whole. The components 40, 42, 44 of the
waveguide coupler 38 comprise corresponding recesses
such that together with the system PCB 23 and the cover
16 they establish the waveguide-feeds 32, 34. The sys-
tem PCB 23 and the cover 16 are mounted solderless,
thereby providing the above-mentioned advantages with
regard to repair and maintenance work.
[0048] There is shown as well the external bias board
50 which provides a flexible electrical power supply line
48 for the first and second MICs 12, 14.
[0049] Fig. 3 is a schematic drawing of the power sup-
ply line 48. Some of the before mentioned components
are omitted for improved visibility. The power supply line
48 is configured to provide DC power for the first and
second MICs 12, 14 via the plug-in connectors 24, 26.
Since the power supply line 48 is configured as a plug-
in connection without solder joints, the electrical connec-
tion can be detached without any problems.
[0050] Fig. 4 is a schematic drawing of the waveguide
coupler 38. The waveguide coupler 38 comprises a bot-
tom component 40 and top components, only one of
which is shown here, i.e. the first top component 42. Gen-
erally, the waveguide coupler 38 as a whole may also
comprise only a single top component as already indi-
cated above.
[0051] The waveguide coupler 38 comprises several
inputs and/or outputs 52a, 52b, 52c. Moreover, at the
inputs/outputs 52a, 52b, 52c additional connection mem-
bers (may also be referred to as connection flanges) are
attached 54a, 54b, 54c, 54d. Likewise, at these positions
additional waveguide components, such as filters, could
be applied as well. However, these are optional compo-
nents serving for establishing a connection between the
waveguide coupler 38 and external hollow conductor
components, e.g. for improving the coupling character-
istics. The top component 42 is mounted by means of
screwed connections 56 to the bottom component 40.
Only a single screw is shown, but generally there may
be a plurality of screws.
[0052] Fig. 5 is a schematic drawing of the bottom com-
ponent 40 of the waveguide coupler 38. The top compo-
nent 42 is omitted for visibility reasons. The bottom com-
ponent 40 comprises a first waveguide portion 58 and a
second waveguide portion 60. The first waveguide por-
tion 58 comprises or is associated to a first waveguide-
feed 32 and a first waveguide output 62. The second
waveguide portion 60 comprises or is associated to a
second waveguide-feed 64 and a second waveguide out-
put 66. Notably, the first waveguide-feed 32 and the sec-
ond waveguide-feed 64 shown in Fig. 5 are arranged on
the same side relative to the system-PCB 23. According-
ly, they generally represent both either splitter interaction
ports or combiner interaction ports.
[0053] The waveguide coupler 38 comprises a cou-
pling portion 68 arranged at the bottom component 40
which generally allows for an interaction to take place
between the first waveguide portion 58 and the second
waveguide portion 60 with regard to the propagation of

electromagnetic waves.
[0054] As can be seen from the figure, the coupling
portion 68 is arranged such that the first waveguide-feed
32 and the second waveguide-feed 64 are decoupled by
the waveguide coupler 38. In other words, the waveguide
coupler 38, in particular the bottom component 40, com-
prises a wall structure such that no electromagnetic
waves can directly propagate from the first waveguide-
feed 32 to the second waveguide-feed 64 or vice versa.
This is achieved by arranging the coupling portion 68 at
a lateral distance of the waveguide-feeds 32, 64.
[0055] The hollow portion of the waveguide coupler 38
has a rectangular cross-sectional shape with parallel op-
posite narrow sides 70 and parallel opposite broad sides
72.
[0056] The rectangular shape may basically be estab-
lished entirely with regard to the bottom component 40
of the waveguide coupler 38. This shape allows for total
reflection conditions such that the electromagnetic
waves may propagate without significant losses.
[0057] Notably, the coupling portion 68 is associated
with the narrow side 70 of the hollow portion of the
waveguide coupler 38. Since the coupling portion 68 is
associated with the narrow side 70 of the waveguide cou-
pler 38, the top component 42 of the waveguide coupler
38 may comprise a flat surface, e.g. a non-machined one.
[0058] The hollow portion of the waveguide coupler 38
is then completed if the top component 42 is fixed to the
bottom component 40, thereby closing or rather covering
the recess. In particular, no cutouts/recesses with a
shape corresponding to the hollow portions of the bottom
component 40 have to be produced/milled inside the top
component 42. Accordingly, the production of the top
component 42 of the waveguide coupler 38 is very sim-
ple. In addition, the bottom component 40 and the top
component 42 can be stacked on each other very easily
without taking any relative positions into account, which
would be necessary in case of using complex parts for
both sides.
[0059] In the prior art, coupling between waveguide
portions via the broad side was done. However, this re-
sults in several disadvantages. Firstly, the structure of
the waveguide coupler would not be as compact. Sec-
ondly, in this case, the top component would have to
comprise correspondingly shaped hollow portions since
the overall waveguide coupler would then need to com-
prise two complex shaped half-shells. This is required in
order to have the possibility to gain access to the
waveguide portions and the coupling portion. This means
that in case of "broad side"-coupling two complex half-
shells have to be produced which can advantageously
be avoided by the "narrow side"-coupling according to
the present disclosure.
[0060] The waveguide coupler 38, particularly its bot-
tom component 40, can be produced via milling. The
waveguide coupler 38 can comprise or be made of alu-
minum (Al) or similar appropriate lightweight materials.
[0061] Fig. 6 is a schematic drawing of a waveguide-
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feed 32 according to the present disclosure.
[0062] The waveguide-feed 32 is associated with the
first waveguide portion 58 of the bottom component 40
of the waveguide coupler 38. At the waveguide-feed 32,
a RF port 28 is arranged. The RF port 28 is generally
configured to emit electromagnetic waves, in particular
RF signals via the coupling structure 74. In this regard,
the coupling structure 74 is associated to the RF port 28
at the waveguide-feed 32. The second waveguide-feed
64 comprises similar components, although not shown
here.
[0063] It becomes obvious that the RF port 28 and its
corresponding coupling structure 74 is associated with
the printed circuit board of the respective MIC. Accord-
ingly, the coupling structure 74 is integrated into the re-
spective PCB of the respective microwave module,
namely the MIC. In fact, the coupling structure 74 relates
to the interface between the waveguide portion 58, e.g.
the hollow conductor with the rectangular cross section,
and the PCB of the respective microwave module, name-
ly the MIC.
[0064] The present application may reference quanti-
ties and numbers. Unless specifically stated, such quan-
tities and numbers are not to be considered restrictive,
but exemplary of the possible quantities or numbers as-
sociated with the present application. Also in this regard,
the present application may use the term "plurality" to
reference a quantity or number. In this regard, the term
"plurality" is meant to be any number that is more than
one, for example, two, three, four, five, etc. The terms
"about", "approximately", "near" etc., mean plus or minus
5% of the stated value.
[0065] Although the disclosure has been illustrated
and described with respect to one or more implementa-
tions, equivalent alterations and modifications will occur
to others skilled in the art upon the reading and under-
standing of this specification and the annexed drawings.
In addition, while a particular feature of the disclosure
may have been disclosed with respect to only one of sev-
eral implementations, such feature may be combined
with one or more other features of the other implemen-
tations as may be desired and advantageous for any giv-
en or particular application.

Claims

1. A microwave system (10) for processing microwave
signals, the microwave system (10) comprising at
least two microwave modules (12, 14), a cover (16),
and a waveguide coupler (38),
wherein each microwave module (12, 14) comprises
a printed circuit board (20, 22), wherein each micro-
wave module is coupled to a waveguide-feed (32)
of the waveguide coupler (38),
wherein the respective printed circuit board (20, 22)
is mounted solderless,
wherein the cover (16) is mounted solderless, and

wherein the cover (16) is configured to cover the first
microwave module (12), the at least second micro-
wave module (14), and at least a portion of the
waveguide coupler (38).

2. The microwave system (10) of claim 1, wherein the
cover (16) is at least partly configured as a portion
of the waveguide-feed (32) such that a major portion
or substantially all of the waveguide-feed (32) are/is
established by the cover (16) and the waveguide
coupler (38).

3. The microwave system (10) of claims 1 or 2, wherein
the first microwave module (12) is isolated from the
at least second microwave module (14) by means
of the waveguide coupler (38), in particular wherein
the waveguide coupler (38) electrically decouples
the microwave modules (12, 14) from each other.

4. The microwave system (10) of any of the preceding
claims, wherein the waveguide coupler (38) has a
coupling portion (68) that is associated with a narrow
side (70) of the waveguide-feed (32).

5. The microwave system (10) of claim 4, wherein the
waveguide coupler (38) comprises at least one bot-
tom component (40) comprising at least one recess
and at least one top component (42) having a flat
surface, wherein the flat surface of the top compo-
nent (42) is correspondingly coupled to the bottom
component (40) to close the recess such that
waveguide portions (58, 60) are established.

6. The microwave system (10) of claim 4 or 5, wherein
the waveguide-feed (32) comprises a cross-section-
al rectangular shape having two opposite narrow
sides (70) and two opposite broad sides (72).

7. The microwave system (10) of any of the claims 4
to 6, wherein the coupling portion (68) is located be-
tween the two waveguide portions (58, 60) integrated
within the waveguide coupler (38).

8. The microwave system (10) of claim 7, wherein the
waveguide portions (58, 60) each are terminated at
opposite waveguide-feeds (32, 64).

9. The microwave system (10) of any of the preceding
claims, wherein the cover (16) is connectable via a
detachable connection, particularly by means of
screwing, plugging or sticking.

10. The microwave system (10) of any of the preceding
claims, wherein the microwave system (10) compris-
es at least one radio frequency port (28) that is es-
tablished by a coupling structure (74) on the printed
circuit board (20, 22) of the respective microwave
module (12, 14).
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11. The microwave system (10) of claim 10, wherein the
at least one radio frequency port (28) directly inter-
acts with a waveguide portion (58) of the waveguide
coupler (38).

12. The microwave system (10) of any of the preceding
claims, wherein at least one additional radio frequen-
cy component is arranged at the waveguide coupler
(38).

13. The microwave system (10) of any of claim 12,
wherein the additional radio frequency component
is an integral part of the waveguide coupler (38).

14. The microwave system (10) of any of the claims 12
or 13, wherein the at least one additional radio fre-
quency component is arranged at an input port
and/or an output port of the waveguide coupler (38).

15. The microwave system (10) of any of the preceding
claims, wherein the microwave system (10) has a
power supply line (48) that is at least partially estab-
lished by means of a flexible material, particularly a
polyimide, e.g. Kapton.

13 14 



EP 4 053 994 A1

9



EP 4 053 994 A1

10



EP 4 053 994 A1

11



EP 4 053 994 A1

12



EP 4 053 994 A1

13



EP 4 053 994 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 4 053 994 A1

15

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

