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[0004] 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.

[0005] 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.
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[0010] 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,
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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.
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microphonics in an assembly of an electronic system comprises: providing a base structure of an
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[0018] 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.
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[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 microphonic

suppression feature according to an embodiment of the invention.
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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 implefnentation 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.

[0033] 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
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rubber bushings havc an L-shaped vertical cross section. This shapc 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. -



102 is nechanically attached to a base plate 104 via a
mounti ng harness as shown in parts A and B. For this
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(cushion) support that yields to the weight of the motherboard when it vibrates and at the same

ener,;

time sufficiently firm to maintain structural stability and prevent yielding completely without

leaving residual thickness when compressed by the motherboard. Structural étability will allow
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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.
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adds little weight to the equipnent and provides the
necessary stiffness to limt or substantially
elimnate the. nechanical vibrations of the cover. As
further shown, for a nore conplete solution, the echo
danpi ng pad 118 can be provided along with the
af orenenti oned bushings 108 and 110 or with the
rubber standoffs (106, not shown) for isolating the
not her board. [0043[ A practical application of the
f oregoi ng desi gn approaches in an ODU portion of a
split-munt mcrowave radio systemis shown in FIGs. 4
t hrough 6. Specifically, in FIG 4 the uncovered
portion of the ODU 20 is shown with the |F assenbly
202 secured to the base plate 204 via netal standoffs
212 and screws 214 with an integrated washer. The IF
assenbly 202 includes an |IF control board, or
not herboard, as we referred to it above, covered by an
el ectromagnetic shield with ports for the wavegui des.
In this application, the IF assenbly is soft
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nmount ed on rubber isolators 208 and 210 (simlar to
t he bushings described in part Aof FIG1 and in FIG
w@B)os/063987 dental | y, the standoffs 212 raise thBCT/BS2007/084349
assenbly in order to nount it above other nodules in
the system such as the transceiver nodule 216. 9 WO
2008/ 063937 PCT/ US2007/ 084349 100441 Before the cover
can be placed, the |IF assenbly is nounted on the base
plate. Thus, FIG 5 partCLAIMRBows a top view of the
Wha ;sclgx\ﬁx%red ODU with the I F assenbly 202 nounted on the
basg fate 204. FIG 5 part B shows a vertical cross
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th t N ion ..
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3. /ﬁi e%c@&luy syst{nn %ﬁﬁ claﬂr? %B: f %Wﬁﬁ? mnalofn{ﬂ subasscmbhes
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subassembiligg.n  preferred versions thereof, ot her versi ons
are possible. Therefore, the spirit and scope of the
appended clains should not be [imted to the
4. degldcieniotysten ag inslapgn dfvdereinghacoptgl eatitoramarissed
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assenbly substantially in its entirety;. and
while maintaining structural stability whén compressed by the assenibly.

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.
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a standoff operatively coupled to the isolation
conponent and shaped to provide nechanical support

w0 2008068937 sol ati on conponent and assenbly. 2. PEI/US2007/084349
electronic systemas in claiml1, wherein the assenbly
is an IF (internmedi ate frequency) assenbly of an IF
control board enclosed by an el ectromagneti.c shield,
the I'F control board including a printed circuit
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ectr sten1as in.claim.l1,
exteqRAA A SR TR IS T PR S e Bt e g
secuhXhe isslfidon @orhoRcxt @miie sydittbl)eS| zer, an oscillator, a
control circuitry, a nodulator or a denodul ator, and
wherein the assenbly includes at |east two of the
9. vahn dersrofiti syctemaas &l claim pelesdmibt memting scrofinhag hieinteg@ted easher.
systemas in claim3, wherein the control circuitry
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mateRGTOUFIOOTI0BB4BL. 8. An el ectronic systemas in claim

7, wherein the stemhas a threaded nounting hol e

ext endi ng partially.or entirely through its |l ength and
14. adaptledonipsysiemens welam 'l huydhareinrby regid metertabis a metad onrlastic and the
non-L%]@ mafeﬁzﬁ 'ns%lBBBP ﬂféﬂﬁﬁjﬁ@tﬁ:‘ beb@P Qrethgx‘fe ﬁmggétﬁé v ngi or’%‘ﬁcoelasllc

ectronic systemas in claims8, wher h nmount | ng

comppgpew has an i ntegrated washer. 10. An electronic

systemas in claim7 further conprising a base

structure, wherein the standoff further conprises an
15. | nyeriecrani msginfclaiml opisres theisgiption [semBseeR} haszgn di-shaped
vertiviN&bgiskibe base is adapted. to receive and allow the

insert to be firmy anchored therein. 11. An

el ectronic systemas in claim210, wherein the insert

16. | SArd ddcREHEEsterhds indMirk | SftferRNthEisSfoh @hihert i aGh@dddisblator

wherei n the body, and stem of the st andof f. are nmade of
resembling two. stacked rings-6f 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.  Anelectronic 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 therassém‘bly.
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arigid mterial. 13. An electronic systemas.in claim
7, wherein the body and stem are nmade of a non-rigid
wOorai0e6xB7 coated by a rigid material. 14. An eP@DUSINT/84349
systenras in claim13, wherein the rigid ndterial is
ca netal or plastic and the non-rigid material is
rubber, t her nopl asti c rubber, urethane, thernoplastic
vinyl or viscoelastic conmpound. 15. An el éctronic
systemas in claim1, wherein the isolation conponent
19. hlalg% ?6} : (t)rlx,l;cal(s:sygpm ?s in c t l?c 'hc]':rgnrl iR flafc'en tlé r%gber,:lﬂhennoplag}i% riu})%:ﬁ
ure trnamer;rpremenptastrcsma(l mndxsdmlhshcsctohmlmri r eserrbl ing two stacked
rings of different outer dianeter and sane inner
diameter. 17. An electronic systemas in claiml,
20. whisir dectronif sysiemalks atqlaqm 1¢,ovheeingint stractare hive totythetod shaged &
recer?@rgf rg?\lﬂ'rgf]é Q‘feg? t%giec eqné g}%ﬁaéojs%xlglél?gggzpa qule grovrtdllqn%lthc sng T9unt
wherein to provide the soft nount the material is
ca I
21, ¢ R GRoRG RS Mot 20 SheRiShe SRS T uftaaflin o hote
the fisthomewntipg weoved by the. assenbly. 12 WO 2008/063937
PCT/ US2007/ 084349 19. An electrical systemas in
claim17, wherein the material is rubber;
22. t h‘errwpbxasmsemrae Inndaim 20 furtherisamprisingladesvogdptedite weeiventhy
S
suclic, ¥l 3hef SRR HNMe i or Ao B R b B PR B
shaped to receive a nounting screw for securing the

SRRl NEERLSS AR FLIABPAREL SR

radioj spigi¢rudes a threaded nmounting hole the fits the
mounting screw. 22. An electronic systemas in claim
20 further conprising a base adapted to receive the

24. sth methed for suppressin mirephoriesyip an assembiyaf amelectionic lsystben, an

compr3@gr t adapted for anchoring it into the base. 23. An
el ectronic systemas in claim1, adapted as an outdoor
U rfirqViding agsupRolrt strugiye Fpr ampspeatblygthat mchlérsaaecy@ fusggiongly . A

subaﬂ&ﬁlhfégoﬂc RleleSHAR G, Mk sTppoF SRRAN 1ﬁ§ludu|fl; an assenbly of
an el ectroni c system conprising: providing a support

st r uct #rigolatiop cefppoaend ghepidyo puppart theespembbisand heipgepgrative to
f Waslide@RSMk 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 shiéld, 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.
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subassenblies of an electronic system the support
structure including: an isolation conponent shaped to

WG ppo6393t he assenbly and being operative to PCDUSIE7/684349
soft mount for the assenbly substantially inits
entirety, and a standoff operatively coupled to the
i sol ati on conponent and shaped to provide :nechanica
support for the isolation conponent and assenbly
resting the assenbly on the support structure; and

se n as t he su rt structure. A
et RGO i e 2 s b R RE Bt P Gimaf dpte
adap(eri fdrexaanap;ﬂrcﬁtroeqpugmoyc)od@s $eldiplogramofabla devide, amaipplication
§ CClk%ioartéj %&rgusl'tegr apxg om(r:]ama 10n ereoqcag net I ¢S hl el d t he | F
PeCE OGNt o1 board i ng a printed circuit board for
carrylng the various functional subassenblies. 26. A
28. ITEA (e){ﬂoc? R ul) am% 'ﬁl \Q’i)n(%qn to Q'{d% Itlﬂ: sgﬁ r% un?thfetiggﬁttignagolm%gnsent is
functi onal i requency
madsgfmtateeralr capable ofi dangEng \dnbratoosr, shoak xsoimiqn@hd aislrioning while a
rein.the assenbly
mamymn"fgus egu rgl?s{albﬁlg ‘?{LD gympr%sg{dhbg %{/éa%?se\gﬁlg functi onal
subassenblles. 13 WD 2008/ 063937 PCT/ US2007/ 084349
29. | r et {S'HS iQ gzrl]i%f%S he%n? {hcr:n m%tgnalm?{oﬁah(gn éopr@b feal’ 1% mgile oé is
rubbextbcrmbplmsgc appéri uratlanorthqnmoxgasammxl deyiscaclhstie bmjnpound
progr ammabl e devi ce, an application specific
integrated circuit, or any conbination thereof. 28. A
30. e ettiodis in elaigl 24§ wheZely thostendeff comispradeiigendiatyems be body
[ [
bem{@{d a‘éﬂrgefs'tegp o%IethQV&giﬁgf{ﬁg{]i%ch e 1so'%r9§ Qrf ap&g%'hé%g
cushronrng mhlle mai ntai ning structural stability
m@&e&%&%ﬁﬁﬁéﬁ@obﬁ@h&m@%ﬁ SR Mhredied mOurid AR @hahd
clarm erein terial e 1so on conponent
partiglly ofrertieelpthrough ity leigtieand adapied teopdelrs B mounting lsesew fon sastringile,
isolai ASh e ¥dsBMbiy Or Vi scoel astic conpound. 30. A
1507 @ﬁ%ﬂgﬁgs Pn 8 §|n1§4 wherei n the. standoff conprises
a body and a stem the body being w der than the stem
32. U Or mE®RSH £ u@clzﬁﬂ@f' \gﬁe'renpﬂﬂe WhifiRe Ecp&v Ha§ o Ale fﬂv\%ﬁ@d Q,ggﬁg,onent
can rest. A nmethod as in ¢claim3 erein the
stem has a threaded mounti ng hol e extendlng partially

33, Orp aahbcraluycrslm@mer domnphi &Ryt ﬂas@smctad avmceﬂl thOst4r A& Eu¥iBer

a nmounting screw for securing i sol ati on conponent

compxises ap Heera@seeﬁm {rom gpe side ofthe hefkr a'é Wherein thg h%reiadawﬁ@roer n

receitd¥d AW hE FSerSi6 bR} ncRdled HéGAr at ed washer. 33. A
nmethod as in claim30 further conprising a base

structure, wherein the standoff further
34. A method as in claim 33, wherein the insert is threaded.

for

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.
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conprises an insert extending fromone side of the

body, and wherein the base is adapted to receive and
W@bkiosms9Be i nsert to. be firmy anchored ther eP@I/USHN7/#84349

method as in claim33, wherein the insert is threaded.

35. A nethod as in claim30, wherein the body and stem

of the standoff are made of arigid nmatérial. 36. A

net hod as in claim30, wherein the body and stem are
37. maAdeetibd as in olaint 369WHerél"ﬂthe trigidimategialds £aietblyor @laﬁticghdithe non-rig,id

.20 37 ,PCT/ US2007/ 08434
o ORI T PR TP PO RaT P mopipd
a netal or plastic and the non- rigid material is
g {hgd ztlshlren [ m);% knlar%m g:hg bgi{lj?_] &%&%@Qﬁ}aﬁx} [Eq\ap veg'%al Ccross
secnodn.al m 24, wher ein the isolation conponent has an
L-shaped vertical cross section. 39. A nethod as in
claim 24, wherein the isolation conponent is a nol ded
39. | s&hethod asrie slemin24, wgcrcinﬁmisstaa@mmpmemgsa mbldetl ibdl@srecsembling
two gzll’lcﬁ(g rin%lfgtrg? tgl\ll}\f]r dr amn?er%rﬁr;z?nne 1d L& axtngtre 40. A net hod
as I'n aim 24, I"on corrponent and
the standoff are one and the sama structure and made
40, OfA‘inQﬁloc? ?Sr{gclg% yZ lavﬁ%r in ﬁ% is @\i&%ﬂ?g e S’an!l %ta?do are o’nc and the
whereirn to provide %e Sort mount *tthe tefta
samespetine endorhade dhtip samy matdsialt | ons, shock i sol ation and
cushi oning while maintaining structural stability when
conpressed by the assenbly. 42. A nethod as in claim
41. 40A methed & imclaimedOprrheaein ol praviderthetsbé mourit Idemlmqnilabistdpable of

. . ur C | el ash
P BSog S on ASSIBRLE5HA ol e S B9 8L
compresseddtythessseadlya body that is shaped to recei ve a

mounti ng screw for securing the assenbly thereto while

providing the soft nount. 44. A nmethod as in claim 43,
42. whismethad ashie clpotip, heastinithe matgrial iy relebts thermonplastiaTgbliss kestheiee

thenﬁcﬁlszﬁnJ\nﬁy] om&ﬂélésﬂsc&%m 45. A method as in claim40

rther “conprising base adapted to receive the
structure, wherein the structure further include an

43, | nﬁ ﬁ{eﬁ\o@&@)%l%% IOo{vh@aﬁ: h‘l@ Ethﬁglré ﬂas 5 5%9 tl{ahfs‘ slpa éﬁ n{ﬁ%glve f

for suppreSS| ng mcroponics In an a
mour@tnlg é¢r@7e: for eashudngghasaseembly tm@wﬁléq prigyiding the soft mout.

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
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providing a support structure for an assenbly that
i ncl udes various functional subassenblies of an
WE@R@®8NeBT ¢ system the support structure inclRdi/ng007/084349
i sol ati on conponents each of which being shaped to
support the assenbly and being operative to provide a
soft nount for the assenbly substantially in its
entirety, and 15 WD 2008/ 063937 PCT/ US2007/ 084349
st andofsfasdoffa edvhof whibh beingtskipedjtopievjale chetlanjoalguppde for one of the
ne%o%ﬂ%%?%pggagort for one of the isolation
onponents; nounting the isolation conponents on the
st mndwihg the iselationt qomgortehte omths etalsloffs;on t he support
st / .
c B e it b oS FRSEABL kDb A
compe¢nentsitand e. 47. A nethod as in claim46, wherein the

as [ I ' [ ate frequency) assenbly
of §e§%%¥hecagsﬁﬁpgltfg'g§l&é&£§r@ o'g'ed by an el ectronmagnetic

shield, the IF control board including a printed

Ci ' r.d. L Vil - VA ! ' .
7. S haitod BPRHinh B8, AGER etk BTl ) sesemby
of amHichantesfl beandenglasdddy an flentromagnatid shisldothe Heevntroldsard owipding e s
. I asi zer. : i ... a control
l”mgﬁg%ﬁﬁpgggxgéﬁﬁgglaféﬁ&%ﬁﬁgmgéﬁggéﬁgg%?] and wherein
the assenbly includes at |east two of the various
48. f URGLHRAS! inSURRASS GRBEL 82h offle vidio gnaﬁbhé@exﬁth@é BribRscs
wherein to provide the sof{ mount the isolation
a fregenmpionypthesizes an pratiaton p contpkairceiiry, e ansdblpier erfa ddmogulatgy, and
wheleith&sbeRfbRy inGRE K 1daS(3be tf?‘%_’aﬁ&g ﬁ&ﬁmapﬁbﬁ%ﬂm&i €
mal ntal ning structural stability en conpressed by
the assenbly. 50. A method as in claim46, further
49. CORRhpl Boin cﬁgxhﬁ{ WREeiRh AR tge,asgﬁ i3 th?equlaQioﬁlEbm onent is
undersi de of a cover; an g!aglng.t%e cover over the
madp glypaitsial,capable of dampingabratiens.ishock isalahensed cushienieg whilche
maixﬁz_liﬁﬁ% &RBhfa1 SR FhdnSoRPre Qb QR asttibly, Of @ split - mount
wreless, radio systemoperating In’the nicrowave
range. 52. A nethod for suppressing mcroponicsin an
50. asA@¥MNo adh cRit 8, REMERBhpristySt em  conpri si ng:
provi ding a base structure of an electronic system
t hidheringan eghp dappipgerad & Higndassidref acoyer pibei ve a” support

St piMsdgUhecol @lovartheas®mbly Y that includes various
functional subassenblies of the

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 microponics-in 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;
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el ectronic system the support structure being shaped
to nechanically hold the assenbly over the base and
wheingeper ati ve to provide a soft nmount for tPEI/US2007/084349
assenbly substantially in its entirety; anchoring in
the base the support structure; 16 WD 2008/ 063937
PCT/ US2007/ 084349 nounting the assenbly on the
support structure by fitting the assenbly to the
I slabumtingdthe assantbbyorethd sippaatsttuc@e by fittigg thb essantd e @hhe/isdlddion
com t he sulﬁdoort structure. 53. A nethod as in claimb53,
Wﬁ‘%’} the assenbly is an I F (intennedi ate frequency)
assarminp the agtmblp td the wpprirrsoheriraar d encl osed by an
el ectromagnetic shield, the IF control board including
a printed circuit board for carrying the various
53. f umoteihodad in sledoas3s whddin the assEmbly B anit (iroetmediate frequbmiyas&tbly

of anvm%grﬁzlopbo%ﬂic&clged ‘JE fn (M&H)]%%?nﬁt c%ﬁxgltdl tgpﬁ'lncoﬁt%k? 91? SR gauc\mgaa

pnntcdmtcnmboacd ﬁocun'ymg the aarrmdﬁuhatoml Stdxassmbiem)d ul ator, and
wherein the assenbly includes at |east two of the
various functional subassenblies. 55. A nmethod as in

54. cl AaimgthbBas invl:nleineﬁnwthneipeaoh pftke taneusarfctionabsmbissdnbdics compriscs

a freé%ﬁ%%%%\%z O%Qiﬁﬂgr 5 ont | Sot?% %Etﬁ&& ra%grﬁoqp la%r and

1 ons, I on an cus
whemhitllweassemélynwmdns a g:asttqufttmhms funbtidnaksybasdzehblies.
conpressed by the assenbly. 56. A nethod as in claim
53, wherein the electronic systemis an outdoor unit
35. of A methpd astin plpiom13, Wheirdie logrsayide dietisoft mpwtt dmisopaEoratompgnents

mac SiSndB G QURKS LA viokfion SEK RO Qb ANNRR

fer ¢ rsi ng an ec 0 da
maim@mmamabélbcmﬁommﬁﬁsed Wltmﬁwgbb'he cover over the
assenbly. 58. An electronic systemw th m crophonic
suppression, conprising: an assenbly with various
56. f umoethothaslin cleibelSsehdntin Bs cleghioain sysfeor is i axtdsphwifiof & split-mount

w1ref§§§%@§'§xktﬁ%p<9£tm§'in hEARTowI? é"ig g%f the various

subass ies; ~“a cover,; an echo danpi ng pad
adhered, to an under si de of the cover. 17

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.
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