TRANSDUCER ASSEMBLY CROSS-REFERENCE TO RELATED APPLICATIONS [0001]This patent
claims benefit under 35 U.S.C. 119(e) to United States Provisional Patent Application Serial Number
61/031,483 filed FEBrtN1%85%008, the disclosure of which is hereby expresshPESBoLEH ferein by
reference TECHNICAL HELD [0002]This patent generally relates to transducers and in particular to a
directional microphone adapted to operate with a plurality of openings. BACKGROUND [0003] One
type of a directional transducer, e.g., microphone, for converting an acoustic signal into an electrical
signal includes a cavity formed within a hggsins prdiagiragerwithinythe housing divides the cavity into
a back volume and a front volume. A front port communicates with the front volume, and a rear port,
communicates with the hack volume. Placing an acoustic resistance, such as a screen, a channel, or a
porous material, in the rear port creates a time-delay structure to modify the time it takes a sound

signal arriving at the rear JoR@SStABEER ERSFad A RdalHEREOIieEGAd dfpdGonality

characteristics of the microphone. To create a second-time delay structure, the rear and front ports
may be physit8fi§1dpaddd aprt sbrimatarsdunddsighalratelingltiro ugHtiiedidntep Sroandthk front
volume and ajs draveling fupUgnINeeRERIBNA§he; Rack KAl Sthiliss the.dipphiagm at different

times. However, if the microphone is built with both first and second time-delay structures, i.e. first
time-delay strti&tshel i ¢ YeaPisotbaReriRaradoract iy 8Eri§ SGucture in the front port, the internal

time delay for the sound signal to travel thro ! equal to the internal time delay for
the sound signal to travel through the front pﬁ%@a&i@fﬁéﬁéound signals strike the diaphragm
S'mu'ta”eoué%@gg tTh 0 ‘g&ﬁév%e\leséeg&ﬁj%e?ﬁ@??&%&jaﬁ‘!b%&?sed%f%% bl ogaGmed., BRIEF

DESCRIPTI
microphone adapted to operate with a plurality of openings.

BACKGROUND

[0003] One type of a directional transducer, e.g., microphone, for converting an acoustic
signal into an electrical signal includes a cavity formed within a housing, A diaphragm
within the housing divides the cavity into a back volume and a front volume. A front port
communicates with the front volume, and a rear port communicates with the back volume.
Placing an acoustic resistance, such as a screen, a channel, or a 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, 1.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.



[0004] For a more complete understanding of the disclosure, reference should be made to the
following detailed descriJ)tion and accompanying drawings wherein: [0005]Fig. | is a perspective view
illustrating a transt Q&Y a@géf‘ﬁbly such as a directional microphone according {5 L HederBeag s
embodiment: [0006]Fig. 2 is an exploded view of the transducer assembly of Fig. 1; [0007] Fig. 3 is a
dross-sectional view of the transducer assembly shown in Fig. I; 10008] Fig. 4 is a cross-sectional
view of a structure for a transducer assembly such as a directional microphone in accordance with one
or more of the described embodiments; and [0009]Fig. 5 is a cross-sectional view of another
exemplary structure for a transducer assembly such as a directional microphone in accordance with

one or more of the described emBRINEDEJORIDIKNEORITSHDH RN WAPESiate that elements in the
figures are illustrated for simplicity and clarity. It will further be appreciated that certain actions and/or
steps may be H¥¥dhibetcon depictedin depadicsiardordef tfeabsdrencervititedhosakkiifedidethe art will

understand that stieh specificih.with LSRR IR SEQHEnEs isnaLagiualiyiegyired. It will also be

understood that the terms and expressions used herein have the ordinary meaning as is accorded to

such terms anghgpgyressionsivithresResttoitheincarespandingiiespactive Breas af inguwinviand study

except where specific meanings have otherwise heen set forth herein DETAILED DESCRIPTION
microphone according to a described embodiment;

[0006] Fig. 2 is an exploded view of the transducer assembly of Fig. 1;
[0007] Fig. 3 is a cross-sectional view of the transducer assembly shown in Fig. 1;

[0008] Fig. 4 is a cross-sectional view of a structure for a transducer assembly such as a

directional microphone in accordance with one or more of the described embodiments; and

[0009] Fig. 5 is a cross-sectional view of another exemplary structure for a transducer

assembly such as a directional microphone in accordance with one or more of the described
embodiments.

[0010] Skilled artisans will appreciate that elements in the figures are illustrated for
simplicity and clarity. It will further be appreciated that certain actions and/or steps may be
described or depicted in a particular order of occurrence while 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.

[



[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 dBSiPHEHIE R will be understood, however, that this disclosur&@GNSEIRERAEE 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 shmitar elementsustalbiigyeespetithe deandingsa V@ 2909(LABAEHRE TALIS3008(2BZ2966
10012]Fig. 1 illustrates a pgrspec&ive view of a transducer 100.that cagn be used in virtually any type of
electronic deviEd, Gt Ve S IRimGHEAR O Ao AR B S REREH VIS R Ing
device (e.g. easpheneschiegadphione: Bluetdathewirelepbdieadsetiingeniedphondsdt\WRmwireless
headset, hearing aid e like. When used in heaying ajds, such,devices may be a behind-the-ear
e it A e el S ST B S G e iy
combined BTE¢YIEEs, wopnindet BTIENTCacobiheet BFEACIE Foomithsed BT EIRIE contheldiketype
hearing aids. The foregoing fistpfdistening dewinss ishol-exippstive, andipne wigppreciate that other

types of listening device are possible. [OOl%The transducer 100 may be a receiver, a speaker or a
microphone. FWabarchBretfalisdgedisabB THaY bt dhrbike &y RiF ik soAbindtis ierrsay B diy of

combined recgiver angktuictaphenexcombinedmoulipie misrephenes oicembined mukipleJaceivers,
depending on the desired applications. In the embodiment shown, the transducer 100 is a directional
microphone. PR Gucer 1.00 may include a housing 101 including a top housing portion 102 and

a bottom hou ortign 104, Housij rtion 2.and 104 each hayve an.en Il 102a and 104a,
respectively, z@aqrﬁopé&ﬁ%é%ﬁéﬂlﬁ%rle@c?f.gﬁ%%kgg%%%ﬁilfkseggztlrﬁu%talrénl?lfroc?g &éﬁ? (:Oo(t)ﬂoI ed to the
housing portitnssiogeandd 0 hetwestd tirs.and waltsnbORaienomodze ThenstnastueecVe andy have the
form of a subgtantially, anRiar{ing, ANcHIDaY GOpiRREDH MB%@@B{{QH&@%&QH?&%B%@%%QL

[0014] The structure 110 may include a first surface 110a, a second surface 110b, and a plurality of
openings 112he ¢psHstcHeditarrisd i Bperpherarddye sy assterlre trolinsE®senings 112
allow acoustig gighisne- ThSeudmter 1a6S oM abeyve ndibel oy thestivetins, hb0sMathhtherend
walls 102a, 104b of the housjngs.102, 104 joined to the first.and second surfaces 110a, 110b of the
Structure 110 SAUAPE RS BSHRGEITS Gty CIRHI toth g o VeSS AG A, he
openings 112 exastinig! a@ngcmdnsidg, suufacgaﬂﬂag ¢as mﬁ_ FAGLR) wfpthe-hidusing- 104 lp@rmit
sounds outside {ie oI LAL 10, enter ARINFIACLITA ARINSS SPACE 28,35 shoyin I FIG- 2

formed by the fiou icnodulﬁ or to permit’sounds generated within ousing to be transmitted outside

the housing Whenttheturahdtueer hoo iScbafiguiredubstaniadeivenvear Sscakanayiserrsasingiportions

102, 104 andthe struciure 1 10 mawhemapufactured from a variety of materials such as, for example,
stainless steel, plastic or composite materials including laminate structures that may have alternating

layers of congygtiye argk Reacagsductiveymatedatsfiraeiatipeytidleacoateshplastics, orothedika. [0015]
The transducer 100 further includes a flex cjrcuit assembly 106 and at legst terminal 108,
thrce are HIVSPHELEY SICRTERY Lo NS e Eydhi SECEMER, 166 (b pri ISNHBE g of the
transducer 100 4o@niexterihhdewiceo(not shimaln) ¢ Ehe @xtdrnapdevivermbyvberal paltedheircuit board

(PCB), a ransel el ABOWAN AlAN\eEHONiG AeAL LA SIRFIANGASYIER DR IR dlfguih gosembly

106 may be attached to any surface of t ousing 101 as long as the Tlex ﬁcwt assemé%y 106 does
not block thesepexinggate | Kashidhm! the fraiceiredtCaadieeantyol e epentaghbd fovthey topthidasing

portion 102 kit may:as-easilvheatiaabedHo the Hriem: hovsing: pertien LAt Glfig. 4 justrates

an exploded view of the transducer 100. The transducer 100 ‘
(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



further includes a motor assembly 116 and a circuit assembly 118 disposed in the housing 101. An
optional opening 120 may be formed on the top housing 102 to allow electrical connection from the
flex circuit assemBi§) 1618344 circuit assembly 118. An aperture 1.14 may be ¥6AAEBR AP he
structure 110 to receive various working components of the transducer 100, e.g. the circuit assembly
118. [0017]Fig. 3 illustrates a cross-sectional view of the transducer 100. The motor assembly 116
may be of typical construction and includes a backplate assembly 122 and a diaphragm assembly 124.
It will be understgad: thatihereialien flthaitransdueard 0% 9eneralhasad _u.the.ghangein
capacitance and resulting electrical signal that may he generated as a result of movement of the
diaphragm asgémﬁlgkf24 responsive to the exposure to sound pressure relative to a fixed electrode on
the backplate mbly.122. As shown, the motor assembly 116.is mounted within the bottom housing
portion 104 of@g%ﬁaniilﬁéé?niéﬁeén a%r&eéﬁ?ﬁé% 6 a ja’%::cérrcl 1%%?1%‘%&??%&%?%?%&8% formed
in the bottom housinad pdrtioh 104 Thel opering dedpetinityavedsticiehiergyir@id.asoumbddy ftomdehe
surrounding onleicie Ahifke feksing. 1R, entendhe nousna b podihe dlapiragr esemoly 124
senses the sound from the opening 126. The circuit assembly 118, mounted within the housing 101, is
electrically codptéd tHANEAGHORIESSEMBIY AT BB KETWAESERNRIEY! Oridectprmvtcledssembly
116 is disposed it heusingel G cthe irnenispacs 3321 issdivided anéh@drﬂ%%p assemblydd 6 into a
front volume 130 and a back volume 128, and the circuit assembly 118, behind the motor assembly

116, is positiot3EthE! BARNAIHE 1TSS ASEeBIPaRiHY £98° TRt sk ihs AR6trEssEmbY 116,
interacts with thewnotar @eseimbly dkianwb this frantacoldnie 3@ plheisiuetied 102 provided with a
plurality of openin %elz:iligch I(Pg) eedb% grgklced over the gqgtor assembly 116 so as to couple the back

1 e RoLSAG 101

volume 128 t6 the strroun INgs outside o via the openings 112. The openings 112

that-couple thgpagk V?lg.”ﬁqIﬂ%ﬁa@?QW&PT&QM%@&?&@W&&@BW&aﬁf{é”ﬁ??l%%%&tﬁ%ture for

sound entering these openings 112. It will be noted that the transducer 100 with various first-order
directional pattéHa iRgyidss 3areEeastRihan ity thecditherisishd bf the Gprasiviyis 1Bhefise structure
110. [0018]Figs; 4-&nilbysisate spmigwsoahypreus-erbadimeanh abike stiustersibileithidifferent

shapes of the openings 112. As shown in Fig. 4, each opening 112 has a substantially }U-shafe and as
shown in Fig: MBS BHEAG1S KEEU SHBRERIANT 19-Shraps i A OPRRingS 142 Sy Falé'a
common shapeyyasdepicied ithikige. drandrd,| 00 maycbe combinationsf shapesnthhshapes may
be used, and }hes andl%shap%ogenings 11% dqq&c‘ted in Figs. 4 and 5 are only exemplary. The

location, numb&r ahdlor size of the g%%nlr‘ibesfn Pé aftect the audio characteristics of the microphone

100. The use;gfpRenings 142, 9fhe stiistue A rflestshe RARLRAS Y Ofhe misrorhons,100.

Their use also affects the frequency response and sensitivity of the microphone 100. [0019] It'will be

appreciated thi AEhBFCUSPFTAGEREHS N8 abins ienhadnePshrotendy 47e prkaidiephramations to
the above approaghes may: fenexxampdes el ude pedpsmineg hrarbeve &legs b adifiesant order.
Further, the per(lé'ngs 11&2%511%% formed diregt)lg/ on the top housing !o%rtion 102 or the bottom portion
104 without iRASYIHRCHESEUG SR TR E S %?H?S‘I@ & BIBNHEL 129 A PeSfIHRiY 81 dhe side
\(/jvall 150a or ﬂéﬁbl(ﬁmﬁh?‘mnim%.cﬂgphf@m housihly p@m?nmﬁﬁﬂmlﬁ&asdm&g asxsgnmds from arI]I
irections external to the.housin rtions 102, 104 enter through.the openings 112 and interact wit

the motor asgé??]%'lgle Fi% via t Zé%é\%&e\i/%rl%&%%g %%%‘%ﬁ%ﬁ%%fi}gﬁ%&ég%o%%%]é) VrVJr(I)’r %nnlo(ﬁ%r, the
bottom housimgepartioh! § Ggropunitd Wobginbegotionae2g patmay eahbldednwititopdéhingd 112 as is

done with pf%ie;dénﬂzgamelgdjmmoc@%%% QRERINGS 14 % IptAck e ARk olbme 448, may

be formed radially around a circumference of the housing portions 102, 104 adjacent fo the end wall
102a or 1043, 0o tHis WRMBE tiRvePaETY SERICHENRTEY: SeEfoiPHEE ¥o Brigisarvie dos rtsisisIar pattern

of the microppene k@) 1(Pe2ehErefersd embodinents affhisinvantionaredescribedhessin,
including the best mode known to the inventors fg{ carrying out the invention. It should be understood

that the illustrtBd EHBEHIRet dre sLsbiaisEHY | KhdSHaiid Wit BdaRans g2 iRty the scope of
the inventiorelticshouilg alspldbudderstoodsteath ynlesd a deyrimisvexpreasly defied mdhispatent using
the sentence "As used herejn, the term ' _"is hereby defined toJnean..." or a similar sentence,
there is no intent %?}(lrgllltg thse(JLS eoril(rg’flinl(fy1 @ﬁmﬁﬁgit%r}[ %&%r‘" &S y?grE 5?/%%&%% 'r\é)hh,eﬁg(f/tc%d its plain or
ordinary meaningbénd!SuskrteframsholithadsGenihtebprkted tobé2fmitedlin scopeasssetl ohldny
statement made R ARY RGNS %%%@%Bﬁé&@&%@‘@a&%%ﬁﬁ? Pidhg £laims).[Q,theextent that
any term recited in the claims at the end of this patent is referred to in this patent in a manner
consistent with a single meaning, that is done for sakg of clarity only so as to not confuse the reader,
and it is not intended that such claim term by limited, by implication or otherwise, to that single
meaning. Unless a claim element is defined by reciting the word "means"” and a function without the
recital of any structure, it is not intended that the scope of any claim element be interpreted based on
the application of 35 U.S.C. 112, sixth paragraph.



MOSLIP WO 2009/108466PCT/US2009/032966 WHAT IS CLAIMED: 1.A transducer comprising: a
housing having an inner space and a side wall, diaphragm assembly mounted within the
housing dividing t(RQiH&1&4¢e into a front volume and a back volume; and PCT/US24080034(ify of
openings formed around the side wall of the housing, the plurality of openings communicating with the
hack volume. The transducer of claim 1, further comprising a front port, the front port
communicating with the front volume. ' The transducer of claim 2, wherein the housing

comprising a t&ﬁ%@ﬁl@&a@ﬂﬂ'&”c@ﬂﬁﬁl bettam-housing d?x@rﬁ'x%fbrth@é(ﬁ&)cﬂ? ReH formed-on theuhettom
housing portion. The transducer of claim 3, wherein the openings being formed radially

around a circuhiferdAeSBIctHEs tb]&mfﬂﬁiﬂ@dﬁ‘é‘m&?&ﬁﬂ@’%t?@ﬁ?ﬁﬁﬂélhg BdPBheng PR e

communicatingyavitb e Raek volun@. as to couple the back volume 128 to the surroundings outside of
the housing 101 via the openings 112. The openings 112 that couple the back volume 128,
behind the motor assembly 116, form a time delay structure for sound entering these
openings 112. It will be noted that the transducer 100 with various first-order directional

patterns may be selected by changing the dimensions of the openings 126 of the structure
110.

[0018] Figs. 4-5 illustrate top views of various embodiment of the structure 110 with
different shapes of the openings 112. As shown in Fig. 4, each opening 112 has a
substantially U-shape and as shown in Fig. 5, each opening 112 has a substantially V-shape.
The openings 112 may have a common shape, as depicted in Figs. 4 and 5, or may be
combinations of shapes. Other shapes may be used, and the V and U shape openings 112
depicted in Figs. 4 and 5 are only exemplary. The location, number and/or size of the
openings 112 affect the audio characteristics of the microphone 100. The use of openings
112 of the structure 110 affects the polar pattern of the microphone 100. Their use also

affects the frequency response and sensitivity of the microphone 100.

[0019] It will be appreciated that numerous variations to the above-mentioned approaches
are possible. Variations to the above approaches may, for example, include performing the
above steps in a different order. Further, the openings 112 may be formed directly on the top
housing portion 102 or 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.



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 ed¥@ #0tH@8&ficture. 6. The transducer of claim 5, wherein theP§iF/Etaee014320¢m
aperture, the aperture receiving a circuit assembly. The transducer of claim 6, wherein the
structure comprises a disk-like, or plate-like structure. M CS 1.1.P WO
2009/108466PCT/ITS2009/032966 The transducer of claim 5, wherein the openings have one of a

[-shape or a Yoghape - RTteransdase ol dei T heiet e bonsingchas 3 ena abasdare. @

rectangular or a circular cross-section and the structure has a corresponding shape.
mode known to the inventors for carrying out the invention. It should be understood that the

illustrated embodiments are exemplary only, and should not be taken as limiting the scope of
the invention. It should also be understood that, unless a term is expressly defined in this
patent using the sentence “As used herein, the term *___ " is hereby defined to mean...” or a
similar sentence, there is no intent to limit the meaning of that term, either expressly or by
implication, beyond its plain or ordinary meaning, and such term should not be interpreted to
be limited in scope based on any statement made in any section of this patent (other than the
language of the claims). To the extent that any term recited in the claims at the end of this
patent is referred to in this patent in a manner consistent with a single meaning, that is done
for sake of clarity only so as to not confuse the reader, and it is not intended that such claim
term by limited, by implication or-otherwise, to that single meaning. Unless a claim element
is defined by reciting the word “means” and a function without the recital of any structure, it
is not intended that the scope of any claim element be interpreted based on the application of

35 U.S.C. §112, sixth paragraph.



10. The transducer of claim 1, wherein the transducer is adapted to receive acoustic enelgy anad-to
provide an electrical output via least one terminal pad. 11. The transducer of claim 1, wherein the
transducer is adaf{@F 8’ r¥E€&t0e an electrical input a at least one terminal pad A/ RS PSR &
corresponding acoustic output. The transducer of claim 1, wherein the transducer comprises
one of a receiver, a speaker, a microphone, and combinations thereof. 13. The transducer of claim
1. wherein the transducer is mounted in an electronic device. 14. The transducer of claim, 13,

wherein the elegifaRiqglevicq cgrpprises 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.
. A transducer comprising:

a housing having an inner space and a side wall;

a diaphragm assembly mounted within the housing dividing the inner space

into a front volume and a back volume; and

a plurality of openings formed around the side wall of the housing, the

plurality of openings communicating with the back volume.
2. The transducer of claim 1, further comprising a front port, the front port
communicating with the front volume.,

3. The transducer of claim 2, wherein the housing comprising a top housing

portion and a bottom housing portion, the front port formed on the bottom housing portion.

4. The transducer of claim 3, wherein the openings being formed radially around
a circumference of the top housing portion or the bottom housing portion, the openings
communicating with the back volume.

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 5, 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.



16. The transducer of claim, 15, wherein the directivity characteristics may be one of d/sofai.fesponse,
frequency response, a sensitivity, or combination thereof. 17. A directional crophone comprising: a
housing having wéopdwowsieg and a bottom housing, defining a chamber;  pcT/@sdiepbsagmn
assembly mounted within the housing dividing the chamber into a front volume and a back volume;
MC S WO 2(109/108466PCT/L S2009/032966 a front port communicating with the front
volume, the front port formed on the bottom housing; and a structure having a plurality of
openings attached between top and bottom housings, the plurality of openings c unicating with the
back volume; 8 Whe?@ﬁﬁﬁég%‘b%ﬁﬁ{ @é%glagapxi%la {%68&’88‘#3/{ %ﬁgagﬁ 8¢ ﬁ)? c '5?3%%&{5%%95 of the

_ Irectiv
microphone.
shape.

9 The transducer of claim 5, wherein the housing has a one of a square, a

rectangular or a circular cross-section and the structure has a corresponding shape.

10. The transducer of claim 1, wherein the transducer is adapted fo receive

acoustic energy and to provide an electrical output via at least one terminal pad.

1L The transducer of claim 1, wherein the transducer is adapted to receive an

electrical input via at least one terminal pad and to provide a corresponding acoustic output.

12 The transducer of claim 1, wherein the transducer comprises one of a receiver,

a speaker, a microphone, and combinatjons thereof.

13. The transducer of claim 1, wherein the transducer is mounted in an electronic
device.

14. The transducer of claim, 13, wherein the electronic device comprises one of a
headphone, a cellular phone, a camera, and a hearing aid.

I5. 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;



The directional microphone of claim 17, wherein the directivity characteristics may hef\%gﬂfga polar
response, frequency response, a sensitivity, or combination thereof 19The directional microphone
of claim 17, whéY&ipotla &ercture comprises a disk-like, or plate-like structureCT/US200%B29directional
microphone of claim 17, wherein the openings have one of a U-shape or a V-shape.

a front port communicating with the front volume, the front port formed on the

bottom housing; and

a structure having a plurality of openings attached between top and bottom

housings, the plurality of openings communicating with the back volume;
wherein the openings are adapted to modify the directivity characteristics of

the microphone.

18. The directional microphone of claim 17, wherein the directivity characteristics
may be one of a polar response, frequency response, a sensitivity, or combination thereof.

19. The directional microphone of claim 17, wherein the structure comprises a
disk-like, or plate-like structure.

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

U-shape or a V-shape.



