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COPYRIGHT NOTICE 100011 A portion of the disclosure of
this patent document contains material that is subject
to copyright protection. The copyright owner has no
objection to the facsimile reproduction by  anyone of
the patent document or the patent disclosure, as it
appears in the Patent and Trademark  Office patent
files or records, but otherwise reserves all copyright
rights whatsoever. FIELD OF THE INVENTION 100021 This
invention relates to noise suppression in
communication systems and more  particularly to
microphonics suppression in high-speed communication
systems, such as  microwave wireless radio systems.
BACKGROUND  100031 Microphonic behavior is an
electrical response induced by acceleration that comes
from mechanical stimulus. Various physical phenomena,
such as vibrations, pounding and  acoustic pressure,
can create the mechanical stimulus from which
Microphonic behavior comes.  In electronic equipment,
mechanical vibrations, or mechanical modulations, can
come from a very  high speeds movement, exposure to
sound pressure waves or exposure to the elements such
as  heavy rain or hailstones. For example, when
hailstones pound the cover of an enclosed system the
cover vibrates if it is thin and flexible, and it may
also produce sound pressure waves because  of the drum
effect. These sound pressure waves are conducted
through. the,air in the cavity of the  enclosure and
create mechanical vibrations. 100041 When in a high
vibrations environment, electronic components tend to
exhibit  microphonic behavior by transforming the
mechanical vibrations into an electrical signal. This
transducer-like behavior introduces the electrical
signal into the electronic equipment as  undesirable
noise. 100051 In communication systems, the
undesirable noise can disrupt the communication
medium and result in bit errors or synchronization
loss. Loss of synchronization causes large  burst of
data errors. This means that for a short period of
time, the communication may be totally  lost until the
system is resynchronized. For a high quality
communication link, large bursts of  data errors are
unacceptable. 



1 WO 2008/063937 PCT/US2007/084349  100061 Microwave
components are often more susceptible to microphonic
behavior. When the mechanical vibrations are
considerable relative to the electrical wavelength
they  produce microphonic sensitivity, and this
sensitivity increases as the wavelength shortens. For
instance, microphonics can detune microwave circuits
and such detuning is more sensitive to  mechanical
modulations of the electrical wavelength. The higher
the frequency the more  microphonic sensitive the
microwave systems become. 100071 Moreover, in wireless
communication systems such as microwave radio,
microphonics has some correlation with the modulation
scheme and transmitted data rate. In  systems with
quadrature amplitude modulation (QAM), for example, as
the modulation level  increases and as the carrier
recovery loop bandwidth narrows, the system becomes
more  susceptible to microphonics. Thus, conventional
microwave radio systems using QAM may pass
microphonic specification on 128QAM, 75E1 but
nevertheless fail the specification on 128QAM,  16DS1
(75E1 is a European transmission standard, ETSI, of
2.048 Mbits/sec x75;.16DSI is a U.S.  transmission
standard, ANSI, of 1.544 Mbits/sec,xl6). It is more
desirable to have microwave  communication systems
that satisfy the specifications of both standards,
however. 100081 Therefore, there is need to consider
the potential for microphonic behavior in  system
design. One desired aspect of such system design might
be to substantially reduce  microphonic behavior
and/or its effects. SUMMARY  [00091 The present
invention addresses these and related design aspects.
In particular, the  present invention contemplates
system design for substantially eliminating
microphonic behavior  created by mechanical stimulus
such as vibrations and the drum effect. A preferred
approach  includes isolating the motherboard (or IF
control board) from its mounting harnesses (mechanical
interconnection) and adding an echo damping and shock
absorption pad to the underside of the  enclosure,
cover to stiffen the enclosure cover while maintaining
its light weight. Preferably also,  this approach
isolates the entire motherboard rather than a
particular component. A design using  this approach is
particularly useful in an outdoor unit (ODU) of a
split-mount microwave radio  system. 



100101 This design provides a number of possible
advantages. Among them is substantial  elimination of
microphonic behavior in systems that operate at very
high frequencies, such as  38GHz ODUs. This design
requires fewer components, maintains simple structural
cover design  that requires less material and is
lighter. Another advantage is broader array of product
options, 2 WO 2008/063937 PCT/US2007/084349  such as
128QAM, 16DSI data rate. This is a low cost solution
for improving transmission  performance associated
with microphonics, for reducing signal degradation in
high performance  microwave radios with high data
rate, and for extending high data rate transmission
product options.  100111 Accordingly, for the purpose
of the invention as shown and broadly described
herein the present invention is directed to a system
and method for microphonic suppression. In  accordance
with one embodiment, an electronic system with a
support structure for suppressing  microphonics,
comprises: an assembly that includes various
functional subassemblies of an  electronic system; an
isolation component shaped to support the assembly and
being operative to  provide a soft mount for the
assembly substantially in its entirety; and a standoff
operatively  coupled to the isolation component and
shaped to provide mechanical support for the isolation
component and assembly. 100121 A variation of the
microphonic suppression in such electronic system may
include  means for microphonics suppression of at
least some of the subassemblies (e.g., oscillator,
synthesizer) and an echo damping pad adhered to an
underside of the cover. This implementation,  although
possible, is less advantageous, however. 100131 In
accordance with another embodiment, a method for
suppressing microphonics in  an assembly of an
electronic. system, comprises: providing a support
structure for an assembly that  includes various
functional subassemblies of an electronic system;
resting the assembly on the  support structure; and
securing the assembly to the support structure. In
this embodiment, the  support structure includes an
isolation component shaped to support the assembly and
being  operative to provide a soft mount for the
assembly substantially in its entirety; and a standoff
operatively coupled to the isolation component and
shaped to provide mechanical support for the
isolation component and assembly. 



100141 In accordance with another embodiment, a method
for suppressing microphonics in  an assembly of an
electronic system comprises: providing the.
aforementioned support structure  for an assembly that
includes various functional subassemblies of an
electronic system; mounting  the isolation components
on the standoffs; mounting the assembly on the support
structure by  fitting the assembly to the isolation
components; and securing the assembly to the support
structure. 100151 In accordance with yet another
embodiment, a method for suppressing  microphonics in
an assembly of an electronic system comprises:
providing a base structure of an  3 WO 2008/063937
PCT/US2007/084349  electronic system, the base
structure being shaped to. receive a support structure
for an assembly that includes various functional
subassemblies of the electronic system, the support
structure  being shaped. to..mechanically hold the
assembly over the base and being operative to provide
a  soft mount for the assembly substantially in its
entirety; anchoring in the base- the support
structure; mounting the assembly on the support
structure by fitting the assembly to the isolation
components; and securing the assembly to the support
structure. 100161 In these embodiments, various
possible attributes may be present. The assembly  may
be for instance an IF (intermediate frequency)
assembly of an IF control board enclosed by  an
electromagnetic shield, the IF control board including
a printed circuit board for carrying the  various
functional subassemblies. Also, each of the various
functional subassemblies may  comprise a frequency
synthesizer, an oscillator, a control circuitry, a
modulator or a demodulator,  and wherein the assembly
includes at least two of these various functional.
subassemblies. The  control circuitry may include a
programmable device adapted for executing application
program  code, a field programmable device, an
application specific. integrated circuit, or any
combination  thereof. 100171 Then, to provide the soft
mount the isolation component is made of material is
preferably capable of damping vibrations, shock
isolation and cushioning while maintaining  structural
stability when compressed by the assembly. The
material the isolation component is  made of may be
rubber, thermoplastic rubber, urethane, thermoplastic
vinyl or viscoelastic  compound. Structurally, in
instance the standoff comprises a body and a stem,
where the body is  



wider than the stem to create a shoulder on which the
isolation component can rest. The stem  may a threaded
mounting hole extending partially or entirely through
its length and adapted to  receive a mounting screw
for securing the isolation component and the assembly.
Preferably, the  mounting.screw has an integrated
washer. Typically, the electronic system will have a
base  structure: Thus, the standoff may further
comprise an insert extending from-one side of the
body,  wherein the base is adapted to.receive and
allow the insert to be firmly anchored therein. To
this  end, the insert may be threaded. Also, the body
and stem of the standoff-are made of a rigid
material. Alternatively, the body and stem are made of
a non-rigid material coated by a rigid  material. The
rigid material may be metal or plastic, and the
non-rigid material may be rubber,  thermoplastic
rubber, urethane, thermoplastic vinyl or viscoelastic
compound. 100181 In one configuration, the isolation
component has an L-shaped vertical cross  section.
Accordingly, the isolation component may be a molded
isolator.. resembling two stacked  rings of different
outer diameter and same inner diameter. 4 WO
2008/063937 PCT/US2007/084349  [0019] In another
configuration, the isolation component and the
standoff are one and the  same structure and made of
the same material. Again, to provide the soft mount
the material is  capable of damping vibrations, shock
isolation and cushioning while maintaining structural
stability when compressed by the assembly, wherein the
material can be rubber, thermoplastic  rubber,
urethane, thermoplastic vinyl or viscoelastic
compound. In this configuration, the  structure has a
body that is shaped to receive a mounting screw for
securing the assembly thereto  while providing the
soft mount, wherein the body includes a threaded
mounting hole the fits the  mounting screw. The base
of the electronic system is adapted to receive this
structure, wherein  the structure further includes an
insert adapted for being anchored in the base; [0020]
One application for these support structures is in a
wireless radio system,  particularly one that operates
in the microwave frequency range. Thus, the electronic
system may  be adapted as an outdoor unit of a
split-mount wireless radio system. [0021] This and
other features, aspects and advantages of the present
invention will become  better understood from the
description herein, appended claims, and accompanying
drawings as  hereafter described. 



BRIEF DESCRIPTION OF THE DRAWINGS [0022] The
accompanying drawings, which are incorporated in and
constitute a part of this  specification illustrate
various aspects of the invention and together with the
description, serve to  explain its principles.
Wherever convenient, the same reference numbers will
be used throughout  the drawings to refer to the same
or like elements. [0023] FIG. I is a conceptual
illustration of two possible system designs for
suppressing  microphonic behavior. [0024] FIG. 2A
illustrates standoffs that can be respectively used in
the two designs of  FIG. 1. [0025] FIG. 2B illustrates
a possible shape of the rubber bushing (isolator) as
used in one  of the designs of FIG. 1. [0026] FIG. 3
is a conceptual illustration of a system design that
combines microphonics  and drum effect suppression.
[0027] FIG. 4 illustrates an exploded isometric view
of a system with a inicrophonic  suppression feature
according to an embodiment of the invention. 5 WO
2008/063937 PCT/US2007/084349  100281 FIG. 5
illustrates a view from above and a cross-sectional
view along line A-A of the system of FIG. 4 with the
cover removed. 100291 FIG. 6 is a top view and a
cross-sectional view along line C-C of the system of
FIG. 5 with the cover installed. DETAILED DESCRIPTION
100301 As mentioned, the present invention
contemplates system design for substantially
eliminating microphonic behavior created by mechanical
stimulus such as vibrations and the drum  effect. This
design will preferably achieve the technical goal of
noise suppression with a  lightweight system which is
easy to assemble and not costly to manufacture. 100311
The preferred approach includes isolating the
motherboard (or IF control board)  from its mounting
harnesses (mechanical interconnection) and adding an
echo damping and shock  absorption pad to the
underside of the enclosure cover to stiffen the
enclosure cover while  maintaining its light weight.
Preferably also, this approach substantially isolates
the entire  



motherboard rather than a particular component. A
design using this approach is particularly  useful in
an outdoor unit (ODU) of a split-mount microwave radio
system. 100321 This design approach has taken into
consideration the beneficial aspects as well as
deficiencies of various microphonics suppression
designs. One such design separates the
microphonics-susceptible synthesizers from the
motherboard. Such design creates a synthesizer  module
mounted with vibration control materials separate from
the motherboard. The synthesizer  module requires
additional DC and RF cables to connect it to the
motherboard. Another design  uses a wider loop
bandwidth phase locked oscillator to suppress the
microphonics, but it requires  a very high Q resonator
to meet phase noise requirement. Therefore the tuning
range of the  oscillator is limited. Yet another
design uses a suppressed microphonic phase stable
synthesizer,  by combining numerous synthesizers with
phase shift detectors and time delay devices to reduce
microphonics. This may works for simple modulations
but even then the implementation may be  complex and
expensive. Besides the synthesizer, components such as
the reference oscillator,  demodulator and modulator
can be microphonics susceptible but, essentially, the
foregoing  designs suppress the microphonic behavior
of separate components such as the synthesizers.
100331 Thus, a preferred approach substantially
isolates the entire module or motherboard  from its
mounting harnesses by soft-mounting the entire
motherboard. In one embodiment this  includes using
rubber bushings to float (soft mount) the entire
motherboard above metal standoffs  and in another
embodiment this includes using a rubber standoff on
which to float the 6 WO 2008/063937 PCT/US2007/084349
motherboard. Whichever configuration is used, soft
mounting of the motherboard tends to suppress
microphonic behavior of substantially all components
on the board. 100341 As to the drum effect, some
designs use thicker cover material or a more rugged
structure (e.g., ribs) to stiffen the cover. The added
material increases weight and cost, however.  A
preferred approach uses therefore echo-damping
material on the underside of the cover. This  approach
maintains low weight and low cost of the product and
allows easy installation during  initial manufacture
or in the field. [00351 To illustrate various aspects
of the present invention, FIG. 1 is, a two-part
diagram  of two separate designs for suppressing
microphonic behavior. In both designs, the motherboard



102 is mechanically attached to a base plate 104 via a
mounting harness as shown in parts A and  B. For this
purpose, the standoffs 112 and 106 provide the
respective motherboard support and  mechanical
attachment to the base plate. In both instances the
cross section of a standoff body  can be of any
suitable shape such as circle, ellipse, square,
rectangle, hexagon or other. 100361 In part A, the
standoff 112 is made of metal or any other material
suitable for  providing the support and attachment
functionality, and in this embodiment the standoff is
substantially rigid. The part-A standoff 112 has a
number of portions, including a body and insert and a
stem. The stem 115 extends from the one end of the
body and the insert 111, which may be  threaded,
extends from another end of the body. The base plate
104 is configured to receive the  threaded insert I11,
which is preferably anchored in the base plate first
in order to secure the  standoff 112. If the insert
111 is not.threaded, it can be configured accordingly
and forcefully  fitted into the base plate to secure
it in place. To secure other components, the stem 115
has a  threaded mounting hole to allow insertion of a
screw 114, where such hole can extend partially or
the entire length of the stem. The body of the
standoff 112 is wider than the stem, thus forming a
shoulder on which a pair of rubber bushings
(isolators) 110 can rest. A second pair of rubber
bushings 108 rests (turned upside-down) on the
motherboard 102, and all of these components,  i.e.,
the motherboard 102, bushings 108, 110 and standoff
112, are secured to each other via the  screw 114 and
a washer 107. In this embodiment,. the rubber bushings
110 and 108 are each  shaped as a pair of stacked
rings and because one of the rings has a smaller outer
diameter the  rubber bushings have an L-shaped
vertical cross section. This shape allows the
motherboard to be  received and supported between two
rubber bushings 108 and 110 that are installed facing
each  other. Thus, the entire assembly is held secured
to the base plate 104 but the motherboard 102 is  soft
mounted between the rubber bushings 108 and 110. 7 WO
2008/063937 PCT/US2007/084349  100371 In part B, the
body of the standoff 106 is. made of rubber or other
material with similar mechanical properties. The
standoff has a threaded insert 117 extending from one
end of  its body and a threaded mounting hole 119 at
the other end. A stem is not needed in this
configuration because the material from which the body
of the standoff is made provides for the  soft
mounting. The base plate 104 is configured to receive
the threaded insert 117, which, as  



before, is preferably anchored in the base plate first
in order to secure the standoff 106. To secure  other
components, the threaded mounting hole 119 allows
insertion of a screw 114, where such  hole can extend
partially or the entire length of the body. The
threaded insert 117 and the lining  of the threaded
mounting hole 119 may be made:of materials stiffer
than rubber, e.g., metal, to  maintain a stable
connection between the base plate and the insert
portion and between 'the  threaded mounting hole and
the screw, respectively. Instead.of being made
entirely of metal or  other stiff material, the
threaded insert 117 may be made of rubber coated with
the stiffer material,  provided the coating is
sufficient to create the necessary rigidity for
maintaining the stable  connection with the base plate
104. The body of the standoff 109 is sufficiently wide
to make  room for the screw and to provide a
supporting surface on which the motherboard 102 can
rest.  100381 FIGs. 2A and 2B show the aforementioned
components separately. For instance,  in FIG. 2A, part
A illustrates a metal body standoff 112 with the
insert and stem portions and part  B illustrates the
rubber body standoff 106 with the insert portion and
the mounting hole. As can  be appreciated, the various
conceptual illustrations are not necessarily drawn to
scale. In FIG. 2B  various views: of the rubber
bushings 108, 110 are provided, top, side, isometric
(drawn face up)  and cross section along line E-E.
100391 A design- consideration for determining the
thickness (height) 133, 134 of the  rubber bushings
may be that the isolation cannot interfere.with the
rigid mechanical connections  while at the same time
allowing the motherboard to `float'. Also, the rubber
bushings can be  replaced with bushings made of any
material that exhibits similar characteristics in the
operating  environment, e.g., over the operating
temperature, range. Preferably, the material from
which the  bushings are made should exhibit good
damping performance, including for instance good
vibration damping, shock isolation and cushioning, by
compressing when absorbing impact  energy. 100401 For
example, such material should be sufficiently soft to
provide a soft-mount  (cushion) support that yields to
the weight of the motherboard when it vibrates and at
the same  time sufficiently firm to maintain
structural stability and prevent yielding completely
without  leaving residual thickness when compressed by
the motherboard. Structural stability will allow 8 WO
2008/063937 PCT/US2007/084349  



the,material to retain it shape or substantially
return to its original shape after it flexes or
compresses. In one implementation the bushings can be
molded isolators of E-A-R, Specialty  Composites by
Aearo Technologies, Indianapolis, IN. These may
include molded isolators made  of thermoplastic vinyl,
urethane elastomer,. viscoelastic compound or
thermoplatic rubber  materials. [0041) To improve
microphonic suppression further design considerations
are given to the  drum effect. This design approach is
applicable for instance in equipment that is covered
to  protect it from the elements or exterior
environment. The drum effect results,in such equipment
when rain, hailstones or other elements pound on its
cover and flex it creating, pressure sound  waves that
propagate through the equipment from the vibrating
cover. The thinner the metal  cover material is the
more ringing result from the pounding and, in turn,
the worse drum effect.  Thus, as shown in FIG. 3, the
present invention contemplates attaching the
aforementioned echo  damping pad 118 to the underside
of the cover 120. [0042[ The thickness and type of
material from which the echo damping pad is made are
designed to achieve substantial stiffness and fast
vibration decay of the cover to which the pad is
adhered. For example, the echo damping pad can be made
of a self adhesive SoundampE asphalt  based vibration
damping sheet cut to size, which is offered by
Acoustical Solutions, Inc. of  Richmond VA. For better
results, such material is preferably designed to
adhere to the underlying  surface of the cover
substantially without air pockets and without tendency
to absorb moisture.  Because of its relatively low
weight and sufficient firmness, the echo damping pad
adds little  weight to the equipment and provides the
necessary stiffness to limit or substantially
eliminate the.  mechanical vibrations of the cover. As
further shown, for a more complete solution, the echo
damping pad 118 can be provided along with the
aforementioned bushings 108 and 110 or with  the
rubber standoffs (106, not shown) for isolating the
motherboard. [0043[ A practical application of the
foregoing design approaches in an ODU portion of a
split-mount microwave radio system is shown in FIGs. 4
through 6. Specifically, in FIG. 4 the  uncovered
portion of the ODU 20 is shown with the IF assembly
202 secured to the base plate  204 via metal standoffs
212 and screws 214 with an integrated washer. The IF
assembly 202  includes an IF control board, or
motherboard, as we referred to it above, covered by an
electromagnetic shield with ports for the waveguides.
In this application, the IF assembly is soft  



mounted on rubber isolators 208 and 210 (similar to
the bushings described in part A of FIG 1 and  in FIG.
2B). Incidentally, the standoffs 212 raise the IF
assembly in order to mount it above other  modules in
the system such as the transceiver module 216. 9 WO
2008/063937 PCT/US2007/084349  100441 Before the cover
can be placed, the IF assembly is mounted on the base
plate. Thus, FIG. 5 part A shows a top view of the
uncovered ODU with the IF assembly 202 mounted  on the
base. plate 204. FIG. 5 part B shows a vertical cross
section view along line A-A.of the  uncovered ODU 22
with the IF assembly 202 mounted over the base plate
204. The microphonics  suppression components (e.g.,
208, 210, 212 and 214) are circled by `B' and in part
C of FIG. 5  the circled components are shown in
larger scale for clarity. 100451 Then, the ODU with
the mounted IF assembly can be covered as shown in
FIG. 6.  Part A of FIG. 6 shows a top view of the
covered ODU 24 and part B of FIG.: 6 shows a vertical
cross section along line C-C of the covered ODU. In
this instance, both the motherboard isolation
components (212 etc.) and the echo damping pad (218)
are circled by `D' and their details are  shown in
larger scale in.part C of'FIG. 6. 100461 In sum, the
present invention contemplates various design
approaches to address  microphonics behavior.
Preferably, these include using components for
soft-mounting the  motherboard as well as using an
echo damping pad with good damping performance.
Finally,  although the present invention has been
described in considerable detail with reference to
certain  preferred versions thereof, other versions
are possible. Therefore, the spirit and scope of the
appended  claims should not be limited to the
description of the preferred versions contained
herein. 10 WO 2008/063937 PCT/US2007/084349  CLAIMS
What is claimed is: 1. An electronic system with a
support structure for suppressing microphonics,
comprising:  an assembly that includes various
functional subassemblies of an electronic system; an
isolation component shaped to support the assembly and
being operative to provide a  soft mount for the
assembly substantially in its entirety;. and 



a standoff operatively coupled to the isolation
component and shaped to provide  mechanical support
for the isolation component and assembly. 2. An
electronic system as in claim 1, wherein the assembly
is an IF (intermediate frequency)  assembly of an IF
control board enclosed by an electromagnetic shield,
the IF control board  including a printed circuit
board for carrying the various functional
subassemblies. 3. An electronic system as in claim 1,
wherein each of the various functional subassemblies
comprises a frequency synthesizer, an oscillator, a
control circuitry, a modulator or a  demodulator, and
wherein the assembly includes at least two of the
various functional  subassemblies. 4. An electronic
system as in claim 3, wherein the control circuitry
comprises a  programmable device adapted for executing
application program code, a field programmable
device, an application specific integrated circuit, or
any combination thereof. 5. An electronic system as in
claim 1, wherein to provide the soft mount the
isolation  component is made of material capable of
damping vibrations, shock isolation and cushioning
while maintaining structural stability when compressed
by the assembly. 6. An electronic system as in claim
5, wherein the material the isolation component is
made  of is rubber, thermoplastic rubber, urethane,
thermoplastic vinyl or viscoelastic compound. 7. An
electronic system as in claim 1, wherein the standoff
comprises a body and a stem, the  body being wider
than the stem to create a shoulder on which the
isolation component can rest.  11 WO 2008/063937
PCT/US2007/084349  8. An electronic system as in claim
7, wherein the stem has a threaded mounting hole
extending partially or entirely through its length and
adapted to receive a 'mounting screw for  securing
the. isolation component and the assembly. 9. An
electronic system as in claim 8, wherein the mounting
screw has an integrated washer.  10. An electronic
system as in claim 7 further comprising a base
structure, wherein the  standoff further comprises an
insert extending from one side of the body, and
wherein the base is  adapted. to receive and allow the
insert to be firmly anchored therein. 11. An
electronic system as in claim 10, wherein the insert
is threaded. 12. An electronic system as in claim 7,
wherein the body and stem of the standoff are made of



a rigid material. 13. An electronic system as.in claim
7, wherein the body and stem are made of a non-rigid
material coated by a rigid material. 14. An electronic
system as in claim 13, wherein the rigid material is
:a metal or plastic and the  non-rigid material is
rubber, thermoplastic rubber, urethane, thermoplastic
vinyl or viscoelastic  compound. 15. An electronic
system as in claim 1, wherein the isolation component
has an L-shaped  vertical cross section. 16. An
electronic system as in claim 1, wherein the isolation
component is a molded isolator  resembling two stacked
rings of different outer diameter and same inner
diameter. 17. An electronic system as in claim 1,
wherein the isolation component and the standoff are
one and the same structure and made of the same
material. 18. An electronic system as in claim 17,
wherein to provide the soft mount the material is
capable of damping vibrations; shock isolation and
cushioning while maintaining structural  stability
when compressed by the. assembly. 12 WO 2008/063937
PCT/US2007/084349  19. An electrical system as in
claim 17, wherein the material is rubber,
thermoplastic rubber,  urethane, thermoplastic vinyl
or viscoelastic compound. 20. An electronic system as
in claim 17, wherein the structure has a body'that is
shaped to  receive a mounting screw for securing the
assembly thereto while providing the soft mount. 21.
An electronic system as in claim 20, wherein the body
includes a threaded mounting hole  the fits the
mounting screw. 22. An electronic system as in claim
20 further comprising a base adapted to receive the
structure, wherein the structure further include an
insert adapted for anchoring it into the base.  23. An
electronic system as in claim 1, adapted as an outdoor
unit of a split-mount wireless  radio system. 24. A
method for suppressing microphonics in an assembly of
an electronic system,  comprising: providing a support
structure for an assembly that includes various
functional  



subassemblies of an electronic system, the support
structure including: an isolation component shaped to
support the assembly and being operative to  provide a
soft mount for the assembly substantially in its
entirety, and a standoff operatively coupled to the
isolation component and shaped to provide  mechanical
support for the isolation component and assembly
resting the assembly on the support structure; and
securing the assembly to the support structure. 25. A
method as in claim 24, wherein the assembly is an IF
(intermediate frequency) assembly  of an IF control
board enclosed by an electromagnetic shield, the IF
control board including a  printed circuit board for
carrying the various functional subassemblies. 26. A
method as in claim 24, wherein each of the various
functional subassemblies comprises  a frequency
synthesizer, an oscillator, a control circuitry, a
modulator or a demodulator, and  wherein the assembly
includes at least two of the various functional
subassemblies. 13 WO 2008/063937 PCT/US2007/084349
27. A method as in claim 26, wherein the,control
circuitry comprises a programmable device  adapted for
executing application program code, a field
programmable device, an application specific
integrated circuit, or any combination thereof. 28. A
method as in claim 24, wherein to provide the soft
mount the isolation component is  made of material
capable of damping vibrations, shock isolation and
cushioning while  maintaining structural stability
when compressed by the assembly. 29. A method as in
claim 28, wherein the material the isolation component
is made of is  rubber, thermoplastic rubber, urethane,
thermoplastic vinyl or viscoelastic compound. 30. A
method as in claim 24, wherein the.standoff comprises
a body and a stem, the body  being wider than the stem
to create a shoulder on which the isolation component
can rest. 31. A method as in claim 30, wherein the
stem has a threaded mounting hole extending  partially
or entirely through its length and adapted to receive
a mounting screw for securing the  isolation component
and the assembly. 32. A method as in claim 31, wherein
the mounting screw has an integrated washer. 33. A
method as in claim 30 further comprising a base
structure, wherein the standoff further  



comprises an insert extending from one side of the
body, and wherein the base is adapted to  receive and
allow the insert to. be firmly anchored therein. 34. A
method as in claim 33, wherein the insert is threaded.
35. A method as in claim 30, wherein the body and stem
of the standoff are made of a rigid  material. 36. A
method as in claim 30, wherein the body and stem are
made of a non-rigid material  coated by a rigid
material. 14 WO 2008/063937 PCT/US2007/084349  37. A
method as in claim 36, wherein the, rigid material is
a metal or plastic and the non-rigid  material is
rubber, thermoplastic rubber, urethane, thermoplastic
vinyl or viscoelastic compound. 38. A method as in
claim 24, wherein the isolation component has an
L-shaped vertical cross  section. 39. A method as in
claim 24, wherein the isolation component is a molded
isolator resembling  two stacked rings of different
outer diameter and same inner diameter. 40. A method
as in claim 24, wherein the isolation component and
the standoff are one and the  same structure and made
of the same material; 41. A method as in claim 40,
wherein to provide the soft mount the material is
capable of  damping vibrations, shock isolation and
cushioning while maintaining structural stability when
compressed by the assembly. 42. A method as in claim
40, wherein the material is rubber, thermoplastic
rubber, urethane,  thermoplastic vinyl or viscoelastic
compound. 43. A method as in claim 40, wherein the
structure has a body that is shaped to receive a
mounting screw for securing the assembly thereto while
providing the soft mount. 44. A method as in claim 43,
wherein the body includes a threaded mounting hole the
fits the  mounting screw. 45. A method as in claim 40
further comprising a base adapted to receive the
structure,  wherein the structure further include an
insert adapted for anchoring it into the base. 46. A
method for suppressing microponics in an assembly of
an electronic system,  comprising: 



providing a support structure for an assembly that
includes various functional  subassemblies of an
electronic system, the support structure including:
isolation components each of which being shaped to
support the assembly and  being operative to provide a
soft mount for the assembly substantially in its
entirety, and  15 WO 2008/063937 PCT/US2007/084349
standoffs each-of which being shaped to provide
mechanical support for one of the  isolation
components; mounting the isolation components on the
standoffs; mounting the assembly on the support
structure by fitting the assembly to the isolation
components; and securing the assembly to the support
structure. 47. A method as in claim 46, wherein the
assembly is an IF (intermediate frequency) assembly
of an IF control board enclosed by an electromagnetic
shield, the IF control board including a  printed
circuit board for carrying the various functional
subassemblies. 48. A method as in claim 46, wherein
each of the various functional subassemblies comprises
a frequency synthesizer, an oscillator, a control
circuitry, a modulator or a demodulator, and  wherein
the assembly includes at least two of the various
functional subassemblies. 49. A method as in claim 46,
wherein to provide the soft mount the isolation
component is  made of material capable of damping
vibrations, shock isolation and cushioning while
maintaining structural stability when compressed by
the assembly. 50. A method as in claim 46, further
comprising: adhering an echo damping pad to an
underside of a cover; and  placing.the cover over the
assembly. 51. A method as in claim 46, wherein the
electronic system is an outdoor unit of a split-mount
wireless, radio system operating in the microwave
range. 52. A method for suppressing microponicsin an
assembly of an electronic system,  comprising:
providing a base structure of an electronic system,
the base structure being shaped to  receive a support
structure for an assembly that includes various
functional subassemblies of the  



electronic system, the support structure being shaped
to mechanically hold the assembly over the  base and
being operative to provide a soft mount for the
assembly substantially in its entirety; anchoring in
the base the support structure;  16 WO 2008/063937
PCT/US2007/084349  mounting the assembly on the
support structure by fitting the assembly to the
isolation  components; and securing the assembly to
the support structure. 53. A method as in claim 53,
wherein the assembly is an IF (intennediate frequency)
assembly  of an IF control board enclosed by an
electromagnetic shield, the IF control board including
a  printed circuit board for carrying the various
functional subassemblies. 54. A method as in claim 53,
wherein each of the various functional subassemblies
comprises  a frequency synthesizer, an oscillator, a
control circuitry, a modulator or a demodulator, and
wherein the assembly includes at least two of the
various functional subassemblies. 55. A method as in
claim 53, wherein to provide the soft mount the
isolation component is  made of material capable of
damping vibrations, shock isolation and cushioning
while  maintaining structural stability when
compressed by the assembly. 56. A method as in claim
53, wherein the electronic system is an outdoor unit
of a split-mount  wireless radio system operating in
the microwave range. 57. A method as in claim 53,
further comprising: adhering an echo damping pad to an
underside of a cover; and  placing the cover over the
assembly. 58. An electronic system with microphonic
suppression, comprising:  an assembly with various
functional subassemblies; means for microphonics
suppression of at least some of the various
subassemblies;  a cover; and an echo damping pad
adhered, to an underside of the cover.  17 


