TRANSDUCER ASSEMBLY CROSS- REFERENCE TO RELATED

APPLI CATI ONS [ 00011 This patent clains benefit under
WG001846 119(e) to United States Provi si onaPCRPESHN9/032966

Application Serial Nunmber 61/031,483 filed February

26. 2008, the disclosure of which is hereby expressly

i ncorporated herein by reference. TECHNI CAL FI ELD

[0002] This patent generally relates to transducers

and in particul arrTRANSDUCERIASSENMBIXTr ophone adapt ed

to operate with a plurality of openings. BACKGROUND

[ 0003J One type of a directional transducer, e.g.,

m crophone, for converting an acoustic signal into an

el ect UK@&SSREWREN@E% RECAYHDY APPIRIAWIONS a

housi ng. A di aphragm wi thin the housing divides the

R AN N <o M R R LA

Patent RYplicf QML CRESSVE Ui L4 Hag kevahyns, 2@ eidds@bsure of
acoustic resistance, such as a screén, a channel, or a

which pdreoely amt®$lbfaﬂlq0rﬂ>matﬁ¢hé€n€e’a‘?y porener eat es a ti me-del ay
structure to nodify the tine it takes a sound si gnal
arriving at the realTHOHANICAILsFHiIIIR t he di aphragm and
hence nodifies the directionality characteristics of

[0002]t he'hid Rk @p boneallylieledseatianalusas andl it pamecudaltay directional
structure, the rear and front ports may be physically

microphgae adRPIAPOPEI3te Wik 2 RIHINGT SPGHRSS t ravel i ng t hr ough
the front port and the front volune and al so traveling
through the rear portBaSKEROWIPK vol une strike the

[()()()3]dI ‘E‘)‘H@r ﬂ%‘gfaat dlpe'bw ﬁ%ﬂ %Bs 1'C%th§ﬁ ?9%}5@&1@ Hr CB éﬂng an acoustic

m cr ophone 1's and secon
signal tritoren dlet@igalstignac trmhels; acavaty thimed withmm—h:imlsmg st diaglirage

in the re t and the time-del t
withinthe ke i BHECHUF EPTOHEN Hr AT HE EP Sy OFgre Adront por
commﬁ'rﬁyzﬂga SR frdiR vbluake LG(; REQUEb LHBnTuBRALP With (HBYaRAWRIme.
the internal tine ay for the sound signal to

Placmg mv@usuhm@ugh&t,heclf atsamcrmr & chanpel gy g porous material, in the rear

port creates a time-delay structure to modify the time it takes a sound signal arriving at the
rear port to strike the diaphragm and hence modifies the directionality characteristics of the
microphone. To create a second-time delay structure, the rear and front ports may be
physically spaced apart so that a sound signal traveling through the front port and the front
volume and also traveling through the rear port and the back volume strike the diaphragm at
different times. However, if the microphone is built with both first and second time-delay
structures, i.e, first time-delay structure in the rear port and the second time-delay structure in
the front port, the internal time delay for the sound signal to travel through the rear port may
equal to the internal time delay for the sound signal to travel through the front port. In this
case, the sound signals strike the diaphragm simultaneously and the sound pressure is

canceled and no electric signal is generated.



case, the sound signals strike the di aphragm
si mul taneously and the sound pressure is cancel ed and
woeoeliesssé i ¢ si gnal i s generated. BRI EF DESCRI PHCTINSI0B9/032966

THE DRAW NGS [ 0004] For a nore conpl ete understandi ng

of the disclosure, reference should be nade to the

follow ng detail ed description and acconpanyi ng

drawi ngs wherein: [0005] Fig. 1 is a perspective view

illustrating a transducer assenbly such as a

directional m crophone according to a descri bed

enbodi nent ; [ ’ (ew of the
Bi{ﬂ_@ﬁgﬁzys'ﬁolgngl%gﬁ 10%'; Tg’ggﬂ%&%ﬁm&

transducer asse Fi g. is a
r - [ A [ e : £ l.
ooy 955 5RGE LR Sy 15 5 DSIUSEE BRI 2D
the foldowsing detaled® désarip@on frangdogpin yass@ablings suekeias a
di rectional m crophone in accordance with one or nore
[0005Pf Hife deserdipbad cendodlnantss o 8nddlQQANentbl @such ak & d@ectional
. cross-sectional view of another exenplary structure
microphgme c¢rding du e descaibedpmbydisgeh as a directi onal
m crophone in accordance with one or nore of the
[0006Hedtg.i biednenplodédrenve! Ui ODaBilu@k ndsemblyarithigans wil |
appreciate that elenents in the figures are
[0007] | IHusty atedoskaect8inapViewidf yheamchsdbar hdsymblyt shainlin Fig. 1;
further be appreciated that certain actions and/or
[0008Bt apg. a8y chesdeahhbadwr adepiQicedr h fragdsdpadrtdseuhtay such as a
~order. of occurrence while those skilled in the art
directigna!migrpparag RGCHFCC IO HEENITE of the dip¢ribed sgjhedimangs: and
sequence is not actually required. It will also be
[0009undEigs? sorcrpsratectipinl viomwnet anthee e aiyoirscuse@r hérasdycer

assem&ﬁ\égcﬁ zbsea &gedcltigg{llymic o%ﬂ'ogcgin %Cérﬁax?ﬁ%%{hdgnde (;romdc’rg %P tk}ee({egcsfibed
and expressions w th'respect to thelr corresponding
embodi@siect i ve areas of inquiry and study except where

speci fic meani ngs have ot herw se been set forth herein

[0010PE AL rEaSCREIPTH 150 Qat L1cWeintsan theri &1+ 86 t11¥Bhi8 For

~of this patent is susceptible to various nodifications
simpligitijang] ¢lesitiadl Wil fughershe appraciited GptssaRimestienseng/ @ hispn may be

descrilpéﬁ Mpl%fed%( g%l’t%uia? o}c@fe 095&%@&5&3 \«@}'ﬁge those skilled in the art will
understand that such specificity with respect to sequence is not actually required. It will also
be understood that the terms and expressions used herein have the ordinary meaning as is
accorded to such terms and expressions with respect to their corresponding respective areas

of inquiry and study except where specific meanings have otherwise been set forth herein

DETAILED DESCRIPTION
[0011] While the subject matter of this patent is susceptible to various modifications and
alternative forms, certain embodiments are shown by way of example in the drawings and
these embodiments will be described in detail herein. It will be understood, however, that
this disclosure is not intended to limit the invention to the particular forms described, but to
the contrary, the invention is intended to cover all modifications, alternatives, and equivalents
falling within the spirit and scope of the invention defined by the appended claims.
Throughout the following detailed description, similar reference numbers refer to respective

similar elements in all figures of the drawings.
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t hese enmbodi nents will be described in detail herein.
It will be understood, however, that this disclosure
WO 20000084pt ended to limt the invention to thePCT/US2009/032966
particul ar forns described, but to the contrary, the
invention is intended to cover all nodifications,
alternatives, and equivalents falling within the
spirit and scope of the invention defined by the
[0o12]12ppendeadugidisiBperspacoughontof b an{dakéoMiongatden &t hed in virtually
descr i ption, simlar reference nunbers refer to
any I}’IPOe@rf‘é%%lWé (E?l'\’mel SHNIBE RERE SOPWEYGatipp SEY‘(%% camefapgntertainment

chlLedq‘;QgH {11‘9&\[1 ?83 % llléahg}%iaﬁﬁét (PG SRS dad &t ih &

Fansdi at ¢ e use In virtually any
carphoy pleWas wabkeest mccadmt ldeving eid) gadrihedikde Wlom, used in hearing aids, such

d t t ' .
devie PR SRRSO SR ELET R BEen 3 bt -
the-cm‘é}! | (elES R headsehe chREES, BRADRRABECE/IMB cWinbfle8 BIE/ITC,

eadset, hearing aid) and the Iike. Wen used in

Lomblm;jrrwgla; ctsnblsentBTEéMEc esthraije bxpedichg wids.t Ree Eaggoing list of

ittt 5 G SRR G e P T i QR bt el ggpine device
Mep@QRmE) conbi ned BTE/ I TE, conbi ned BTE/ I TC, conbi ned
TE/ CI C, conbined BTE/RIE, or the like type hearing

[O()l3]a' %e chR&ESr BBAhATLA b flceRbr, hispéA&B} Hith ARYOSIRDe] FWOUr more
exhaustive, and onie wi |l appreciate that other types

transdwferd 10$tremy hegc@nkymcda aad & poBSNBiaEs NjO0E3] conphaned receiver and

o30S R0 R R bR bl SB s <BleSacoenaing on
the deGRURHPEE oA dIni tRe @@H&hﬁ)@hﬂ DIRS NMEY txbﬁsdilcéxolﬂml 1Elﬁdillect10nal
recei ver and m crophone, conbi ned nultiple m crophones

microphong. oﬁb¢ ﬁé‘tﬁdﬁﬁﬁrtlpﬁ Iﬁé\}’rlé%léii‘?/@b%u*“bge%n‘aﬁ:lH@méﬁ t?lhbo‘“m" portion
102 an? asﬂot kl@ %h'lo%nﬁ)él lﬁ‘o&ﬂ% r‘a%w&g' 108hd Sfbé?@%bﬁehtab@ an end wall

rans ucer di recti m Ccr opnone
102a ahd a0sduepecth0y, mazm mpminmdahdimfs lmglsﬁ Ol pliareelikeditmgtuge 110 1s

p housi ng portion, 10 n tt om housin i 0
fixedy O PRI SH pBROGHE 163 aih 0 B G iy b Tt 1040
The st?’&ﬁ lure %Wﬁ‘\a?'ﬂgvé@é%nﬁ @fszp%tﬂai{@élyy an@hl aﬁﬁn% RENHAY c8Rkpond to
thereof. A disk or plate-like structure 110 is fixedly

the cofouphteh dfohe hershguidilng porti ons 102 and 104 between

the end walls 102a and 104a. The structure 110 may
[0014 havidetshracthier IMOahayainsiubs b dimgtisatthae ldfnul secomd ngfaandl (raynd a
plmah%yogtrc?pségglgg 152 e.g. notches formed in a peripheral edge 115 of the structure 110.
The openings 112 allow acoustic signals, e.g., sounds to pass from above and below the
structure 110. With the end walls 102a, 104b of the housings 102, 104 joined to the first and
second surfaces 110a, 110b of the structure 110 adjacent to the openings 112 by any suitable
technique to form a complete housing, the openings 112 existing along an inside surface 117
(as shown FIG. 2) of the housing 101 permit sounds outside the housing 101 to enter and
interact with an inner space 122 (as shown in FIG. 2) formed by the housing 101 or to permit
sounds generated within the housing to be transmitted outside the housing when the
transducer 100 is configured as a receiver or a speaker. The housing portions 102, 104 and
the structure 110 may be manufactured from a variety of materials such as, for example,

stainless steel, plastic or composite materials including laminate structures that may have



the configuration of the housing 101. [0014] The
structure 110 may include a first surface 110a, a
waewoneB4sur f ace 110b, and a plurality of openiPgBEUSDRY/032966
e.g. notches forned in a peripheral edge 115 of the
structure 110. The openings 112 all ow acoustic
signals, e.g., sounds to pass from above and bel ow t he
structure 110. Wth the end walls 102a, 104b of the
altern1R S h @S oflddAdudi04 apenbedotductinenfaiciiats, medhi paciokeoated plastics,
surfaces 110a, 110b of the structure 110 adj acent to
<Nth€@h@ openi ngs 112 by any suitable technique to forma
| et e housi ng, the openings 112 existing al ong
[00151 nsfﬂtstéra@b#lfcaté()olfllﬂhela@c@ﬁ@xm 451 @cuzt)asmnktlthm%atd@ast one

tcrmlqaﬁ;(')‘édo H8mh v\ﬁs %lél nl‘t.jusirg%éﬁsélgc%n{:yfyl ggﬂ%d 19 th%%x c?rc&'[g rv%%m?;&dl 06 to

permif @fnﬁ&dmb)bf tiherdieuisden gOG.QﬂaIKthdr@al Rer it {n@ ehknds). The external
generated within the hou5|ng to be transmtted outside .
devichay houBIpgd wHew! biad {alhk dlwardueein 2ipertiw i jag Glestions dgvice or

an ele&?ogl?% ﬁ A fie 0TI %ﬁg% ass-ggl%y; R%éhg? bPAAcheD &r %1%%31 3Q%f the

struct ur act ured
housingallilets yorigf asirht Bex alrquisussdmidg,1 06 dDesexmm:dck thesd)@inhioeslﬁ As

steel, plastic osi materials incl
oy, i iz BreER e L Rty hAvCSr bR TG Sy igay as
casily %@aga@kav&h@%tamomﬁg wefowgonat eri al s net al
particle-coated plastics, or the |ike. 10015] The

[0016%2?3%0%‘?%%%9‘, o 448 i il &P&Hﬂ@%a&dﬁk&’%@' g‘flyltxransdtucer 100

and east one term nal hree
furtheaineluidkd msto[mtae«d:mkm ¢t mdcatitopitcosyphigg 11 &dtsh%eﬁlleme housing

circuit assemnmb 106, t ermt, connect.in
101, §p RS Broribn Aaroe BrBER A SOP SERiRD o Dloslies elggpicat
conne@tﬁrleﬁ&ﬁlthéjﬁé& GRuTBYsdAh1 R 106 ithedir&lir &Y¥éhbIRaard AnPEB)ure 114
transducer, a portion of an electronic device or an

may be If@madowﬂnn dewitwetureThid) tlreseivsi vagighs wasdeabiypasstsmyhe
transdg%erqhéac;hzg %1ﬁuéuq¥%emtgf a¢cg of the housing 101 as |ong

assenbly 106 does not bl ock the

p s, 112. As sh t
00172 S M S o B T g B R A By
116 m%g b€ @5{8/] Ycap&nﬁ&ﬁ&%eﬂdtl&lﬁ&ﬁ a2 rzl@iéﬁib(l}g 1 POkddl Odiaphragm
8 Fig. 2 illustrates an expl oded vi ew of t%

assemb]‘ya]ﬁ’éd dt;‘@rll hoomdemeodithatribeleeesationgd the transducer 100 is generally

based on the change in capacitance and resulting electrical signal that may be generated as a
result of movement of the diaphragm assembly 124 responsive to the exposure to sound
pressure relative to a fixed electrode on the backplate assembly 122. As shown, the motor
assembly 116 is mounted within the bottom housing portion 104 of the transducer 100, and
an opening 126 adjacent to the motor assembly 116 is formed in the bottom housing portion
104. The opening 126 permits acoustic energy, e.g., sound from the surrounding outside of
the housing 101 to enter the housing 101, and the diaphragm assembly 124 senses the sound
from the opening 126. The circuit assembly 118, mounted within the housing 101, is
electrically coupled to the motor assembly 116 by any known techniques. Once the motor
assembly 116 is disposed in the housing 101, the inner space 122 is divided by the motor
assembly 116 into a front volume 130 and a back volume 128, and the circuit assembly 118,

behind the motor assembly 116, is positioned in the back volume 128, and the opening 126,
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further includes a notor assenbly 116 and a circuit
assenbly 118 di sposed in the housing 101. An optiona
W@ p@nilesy66l20 may be forned on the top housi ng BORUS2909/032966
all ow el ectrical connection fromthe flex circuit
assenbly 106 to the circuit assenbly 118. An aperture
114 may be formed within the structure 110 to receive
vari ous worki ng conponents of the transducer 100, e.gqg.
in front R 16b10E NstmBBSEID I iyerddi8 withQRdhbtdriagsemdly | aisittiad @sntaolume
cross-sectional view of the transducer 100. The notor
130. Ehesmpiuge his prayydadevig a plisiikap! ersmates ddeilplpcateg and placed over
cl. : L :
the md AL 596 HPl PP RAACERIL obie ERACANEL RRIGBRIE ouisice o
the hoofing h@l tinansdiwasaies 100 Tse gaméral 1119 thasedlomettaek ehlangel 28,
in capacitance and resulting electrical signal . that
behind g ngorgﬂéﬁéla*av d40-48m3 aﬁ%&ﬁ%yo%mﬁﬂ% SpURF e Frane these

openiridh 3P AN AR SBIER Mot HRIABQDI DY &ifh0,atBEs BXRORIF BirfQional
Sound pressure relative to a fixed electrode on the

patterrisackpbeatetecasidandbhygif @ the dmeshown! thhepamotesrl 2696 deplycture
110 116 is nounted within the bottom housing portion 104

- of the transducer 100, and an opening 126 adjacent to
, the notaor assenbly 116 is fornmed |.n the pbottomh in
(00180 T oSBT BB fig 598 PEpe PET LSt e dl By T

differcfit Sha @&%%%Jﬁ{g& he. SUIhOWAG PG QULSh BBerffic | NBhas a
housing 101 to enter the housing 101, and t%e

substanlii@jyn/ aymeamd enbhywii p4Figehsesh oprmingollddat nonbstdngially V-shape.

openi ng, 126. The circuit assembl 18,. T t it hi
The offRE 002 FRS TS cPuBiohe Semmctebiiiel Ao Sha bl b
combiAgRATBE Mm%é@ OiheAMApKNRWNbE BEANLALAS V £AUCE shdpe opehiass 112
assenbly 116 is disposed in the housing 101, the inner

depictegpindagst 2anil$ a¢ onldegepplaghel idpettionsserbarynd/pesiva pothg

fr 30, . pbac 10BN o
o 918 L0 ROl VP BRRAER O ATt genive
112 ofitBe pagtdre on@dffedis thegohapkitaralotite rii2Byphanel 1@h el laeuse ngo

. 126,in front the nntor,ass%gbly 116, interacts with
affectsthe egteary spemsipd 1B iy o mismbope!dte 130. The
structure 110, provided with a plurality of openings
[0019]1 1 3t wilkbq appagceicdihidt pakiews ByaHOBNHE thpilsreaageieped/pprgrches
Q..as the : :
are pog ey R e P B o B R E bR Pty performing the
above eppNinngdifftdk2t orlbe BperrngsofchhgsHa? noyupl fermdieditradi on the top

housin\é%oytgro% 1]()%.861‘ the bottom portion 104 without introducing the structure 110. For
example, the openings 112 may be formed on the side wall 150a or 150b (as shown in FIG. 1)
of the housing portions 102 or 104 as long as sounds from all directions external to the
housing portions 102, 104 enter through the openings 112 and interact with the motor
assembly 116 via the back volume 128. Alternatively, the top housing portion 102, the
bottom housing portion 104 or both housing portions 102, 104 may be molded with openings
112 as is done with previous example. In this case, the openings 112, interact with the back
volume 128, may be formed radially around a circumference of the housing portions 102, 104

adjacent to the end wall 102a or 104a, so that similar time delay structure may be formed to

provide the desired polar pattern of the microphone 100.



behind the notor assenbly 116, forma tine del ay
structure for sound entering these openings 112. It
wawdov/1sgenot ed that the transducer 100 with var@Dus2009/032966
first-order directional patterns may be sel ected by
changi ng the dinensions of the openings 126 of the
structure 110. [00181 Figs. 4-5 illustrate top views
of various enbodi mrent of the structure 110 with
(002001 fHeleaBl esBapagknefoftihie ipRANONGS dbiZibeddeSNQWLlEdInE 1@ best
4, each opening 112 has a substantially U shape and as
mode §hyimLq the FIvgntoss fos seiRyi8p x| thg VeERtip st sheylh be 4pdgraiped that the
[
ilhustgfed Q,%gzg(ngnaﬁgggy{éng&%@@: qggsﬁr@@ pdk tEQATERN SHARRe 1PScope of
the inehapedt sHauhkilss bapesrivayd het, uelesk a &ﬁd it div@réésanﬂsﬁhjed m this
shape openi ngs 112 depi.cted in Fig 4 and 5 are only
Patemé&@ﬁﬁh"awte“ﬁ?ﬁ e P Jeashhiesgin. ¢ ﬁ% &Y ~aﬂd/‘bPer§‘i’>2%e Bth“h giean...ora
similaP RGN %Sthér!:% &S fn‘?é%;t i hﬁththﬁarﬁH@f)P&ﬁ{e{ehﬁt élﬁér gpr&@% or by
m cr ophone . The use of openings 11
implication cbtzynsrei 11s11§1a1afd1 ectisary mecapoizanndpaich earm %brbutdh@t be interpreted to
hone 100. The al,.so affects t fre c
be limed B0 AT SBAGY SISt BROS ety ErtspHonE 166 U gpan the
lanoudg% ot cIRBISRPPS Bfel At tHahaly RHAREDS Y Bleiciin® AStht @ndl Bethis
ove-nmenti oned approaches ‘are possible. Variations to
pdtemtlmefqmdvce iagpy paetas ameapner eomsisseahypith a singdd meening, that is done
for sa]% H]y 0 tes%gaben ntgcg%ﬁ%%ﬁle 1eac%edl J le 13 %rg{ m?eélggﬁ that such claim
term btyhﬁnﬁ@lpbjﬂﬁ‘dﬁlhdagoﬁ of biherwild 2o Mvat tihgle bl(l):tahmg] mﬁﬂ&ds Qrtlalﬁhﬁelement
wi t hout I ntroducing the structure 11
is defippebyyssiingghe o rﬁagﬂnbeawdo% ﬁ@atl%Wfth@ﬂéh%Cmqf a&s%ucwre it
s ot BB hgh I SR o P P PTG B8 PRI @fcaion o
BSLLEKI§rmakmﬂqx&n§nMDu5|ng portions 102, 104 enter
t hrough the openings 112 and interact with the notor
assenbly 116 via the back volunme 128. Alternatively,
the top housing portion 102. the bottom housing
portion 104 or both housing portions 102, 104 nmay be
nol ded wi th openings 112 as is done with previous
exanple. In this case, the openings 112, interact wth
t he back



vol ume 128, may be fornmed radially around a
ci rcunference of the housing portions 102, 104
wa@eajoaaessse t o t he end wall 102a or 104a, so thakCHUNINA032966
time delay structure may be fornmed to provide the
desired polar pattern of the m crophone 100.[0020]
Preferred enbodi nents of this invention are descri bed
herein, including the best node known to the inventors
WHATQS (@aarmMimg out the invention. It should be
understood that the illustrated enbodi nents are
exenplary only, and should not be taken as |limting
the so@p@n@ﬁw@hémnﬁvéhﬁlon It should also be
understood that, unless a termis expressly defined in

this patent t he senten " d herein, the
term' dall%USH]e;ﬁlélbg}l diefmnerdpzicc d%S d Spd% \yﬁﬁ or a simlar
sentence, there is no intent to I|n1t t he neani ng of
that tedigphregihheyenaxpresasicy wathibsheibuphing dbviiding tHeeiyoerdpace
its plain or ordlnary neanlng, and such term shoul d
UNO&F@@V%@“F%%%*%P%$é@‘F@3Hé limted in scope based on any
statenment nade in any section of this patent (other
t han t:h[?nu{ﬁi Hia%ﬁ:nﬁlfﬁs tf(ﬂ?negla?édﬁﬁ)the Jife LR exiaMusinbahe
any termrecit inthe claims at the end of this
pluralipatferpenings reheunedtinowith tehiask patvart i n a manner
consistent with a single neaning, that is done for
ke of. clarit ly.s St r
S>a it tl'}qg trﬁ%ktdu&nrtog r%}d/aeraq ﬂu%he?c@ﬂ{)nﬁlgg%nﬂ?ﬁt éﬂ&g )gl{ee@gx?t port
I|n1ted by i Ilcatlon or otherwi se, to that single
“”m“ﬁﬁéﬁpﬁ@”ml%¥é§§“é08V§|n1e|enent is defined by reciting
the word "neans" and a function w thout the recital of

&y Stfﬁ@t‘kﬂs%ﬂcek bf &l%m'ﬂ ot whatanaerh fshat cotrﬂﬁxsﬁfgoac’t%p Bbusing

any claimelenment be interpreted based on th

portlori %P(Jét&ﬁ&é% ogsfmgps(%lyf)r? %ufrox}t pjo% to?xlné(& Bn %%rb%ﬁgﬁx%uw-{)omon.

ransducer ‘conp
havi ng an i nner space and a S|de mall dlaphragm
assenbiye dmaHdated onelhith B, Wheeinalks bpgiths\be tigrtgrrhdieratiaflg around
space into a front volune and a back vol une; and a

a Cil’CU{&LfHIreﬁlié &Wth@to&ﬂﬁ@fn?%rtf&rdmﬁe RSN Hod sy (Sirdén, Wad bpedings

housi ng, ural ity of openings communicating

commh/l\filicarhntghw%thb%% l?)a&?lz&%e

5. The transducer of claim 4, further comprising a structure behind the
diaphragm assembly, the structure disposed between the top housing portion and the bottom

housing portion, and the openings formed on a peripheral edge of the structure.

6. The transducer of claim 35, wherein the structure has an aperture, the aperture

receiving a circuit assembly.

7 The transducer of claim 6, wherein the structure comprises a disk-like, or

plate-like structure.



2. The transducer of claiml1, further conprising a
front port, the front port communicating with the
WO e@atos46d une. 3. The transducer of claim 2, WEF/ERI009/032966
t he housing conprising a top housing portion and a
bott om housi ng portion, the front port forned on the
bott om housi ng portion. 4. The transducer of claim 3,
wherei n the openings being forned radially around a
@i r cunfieremséuef of Heint Spvinoeiaitngopoitgs dnvoond dfer Yohapnoer a V-
housi ng portion, the openings comunicating with the
shape.Pack volune. 5. The transducer of claim4, further
conprising a structure behind the di aphragm assenbly,
the structure di sposed between the top housing portion
and t héhbottwordiotslany Spohticonthe dndsingbasopei Hgssquare, a
formed on a peripheral edge of the structure. 6. The
rectandul @S AUSR a0 trogd-adciibh andvierseintutdiensst doue s pmeingahapn
aperture, the aperture recervrng a circuit assenbly. 7
The transducer of cla , wherein the str
d@nprf§€§ﬂ§“@ﬁ§k9f¢men1d?mﬁF§ﬁ@3PWR@u§¥ﬁh ‘ﬁﬁéigr%ﬁge
transducer of claimb5, wherein the openings have one
acoustmfenar@l‘,/l-dgha@erodldeaiﬂ\@mm@ll ogpTheaar kas due éqrm@ma] ®héi m 5,
mherern the housing has a one of a square,

ctan ar o cul.ar ,cros ect
R Rt A wrﬁeﬁt@&o v
transducer of claim]l. mhergrn t he transduc is
cloctriggh bt 1RV ETHEHISE BT BhRIPEYIe AT S BA B GaUsi output

el ectrical output via at |east one termnal pad. 11.

Th;e t ffjr{ks OGP b Ghh I @her@ﬁQEf{r%sﬂU@erQB%ﬁQ&C&k of 8 receiver,

to receive an electrica I nput via at | east

one ternrnal dto gvi de a correspondi ng
a spealel g, BYGrap Wp&% fg)maﬂ%] { ngducer of claimi,

wherei n the transducer conprises one of a receiver, a

sppeakerhe @adlliGdeeBhOnRy 1 aRBere@NhE faiddoas it henewed in diBelectronic
The transducer of claim 1l wherein the transducer is

(kvmenounted in an electronic

14. The transducer of claim, 14, wherein the electronic device comprises one of a

headphone, a cellular phone, a camera, and a hearing aid.

15. The transducer of claim 1, wherein the openings communicating with the back

volume are adapted to control at least one of a directivity characteristics of the transducer.

16. The transducer of claim, 15, wherein the directivity characteristics may be one

of a polar response, frequency response, a sensitivity, or combination thereof.
17. A directional microphone comprising:
a housing having a top housing and a bottom housing, defining a chamber:

a diaphragm assembly mounted within the housing dividing the chamber into

a front volume and a back volume;



device. 14. The transducer of claim 14, wherein the
el ectroni c device conprises one of a headphone, a
wa@edbabsas6 phone, a camera, and a hearing aid. BGI/UI1969/032966

transducer of claim 1, wherein the openings

communi cating with the back volune are adapted to

control at |least one of a directivity characteristics

of the transducer. 16. The transducer of claim 15,

wher ei nfréheodi doaatiniédingohar hetfeni soluos, tmyronepenérofkd on the

a pol ar response, frequency response, a sensitivity,
bottonmghousigbitht i on t hereof. 17. A directional nicrophone

conprising: a housing having a top housing and a

bot t om KQU§}rOGay 19@5 ﬂlr@lﬁ df QE@ﬁ@&ratta@héﬁ' &Wé@gﬂb and bottom

assenbl y nount ed mn F ousi ng d|V|d|ng
housinghaldbeluraling of fapeﬁm@atcomm;nmnag with thabackwellwmes: a f ront

port connunlcatlng with the front volune, the front

port orned n the hot ttom [ ) i

havi ng e R dPar S SR SO S R AR bt Gerisis of

and bottom housings, the plurality of openings
theﬁﬁ@@#ﬁﬂnlcatlng with the back vol unme; wherein the

openi ngs are adapted to nodify the directivity

clar a f?erc!h?etc i6 l%xcxto?ﬁoﬁer SNSHAHCES, whifin HRQldLG A6t daRRteristics

n1crop one o a|n1 wherein the directivity

may b? Plé %gz{,.;%({}zllrsrtg!é;%%ﬁe quugncgr}gs %Ilse f'lggrls?ﬁw{é/gﬁﬁ?ﬁﬁtﬁnatmn thereof.
t hereof. 19. The directional n1crophone of claim 17,
wher ei hd Bge&lohdchiiephoaspr tiaps 1A whakinlthkerucatre comprises a
plate-like structure. 20. The directional m crophone

dukhgééﬁgﬁﬁQHEJMHﬁﬁﬁéein the openi ngs have one of a

pe or a V-shape.

20. The directional microphone of claim 17, wherein the openings have one of a

U-shape or a V-shape.



