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[0013] FIG. 9 is a partial cross-sectional view of another described embodiment of an

acoustic transducer module.

DETAILED DESCRIPTION
' [0014] AWhile the present invention is susceptible to various modiﬁcatipns and
alternative fbnns, certain embodiments are shown by way of example in the drawings
and these embodiments will be described in detail herein. It should be understood,
however, that this disclosure is not intended to limit the in‘vehtion tp 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.
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intermediate layer may be a conductive layer.
[0019] A barrier may be disposed within the acoustic pathway. ‘The barrier may be a
polymeric material film or a sintered metal. For example, the‘ barrier may be an
_environmental barrier and/or an acoustic resistive barrier. That is, the barrier may be
an acoustic resistant material such as a flat plastic sheet or file, eg;a
| polytetrafluoroethylene (PTFE) film. The barrier may also be a sintered metal

member or a screen.
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generally at numeral 10. The module 10 is electrically connected to a printed circuit

board (PCB) 12 residing in a hand-held wireless communication device 14, suchasa
cellular phone. Of course the module 10 may be adapted for use in virtually any other
type of electronic device, including web-enabled phones, persohal dfgital assistant.

- (PDA) devices, other types of portable cpmpufing and Internet access appliances and
devices, and the like, that may also be capable of communication over public or
private communication networké. As explained in gi:eater detail below, the module 10
may be mated with the device 14. Alternately, the module 10 may be jdiﬁed to the

device 14 to form a poftion of its outer housing 16. |
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to the PCB via a soldering process; however, it will be understood by those skilled in

the art that any form of electrical connection would suffice, mcludmg conductive _
adhesive, contacts, spriﬂg-loaded contacts, plugs, and the likg. The module 100 may
further include a secondary mounting structure that is electrically coupled to the |
connecting surface 114 and such embodiment will be discussed in greater detail. In
the embodiment shown, the connecting surface 114 i is located on the side surface 118
of the SMC 110 for electrically coupling the SMC 110 with the PCB 12 w1thm the

device 14.
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frictionally joined with the housing 16 of the device 14. Altematiire methods such as

fasteners, frictional connectors, snap fit, tongue and groove assemblies, that may or
may not be formed as a portion of the external surface or outer housing 16 of the
device 14, may be used to secure the module 100 to the device 14 by engaging
éorresponding structures or surfaces of the housing 102. It will be ﬁnthgr.undér.stood
by those skilled in the art that bonding and similar forms of joining, such égfe'poxy, _
tépe and the like, may be used. The housing 102 of the module IQO may be color»gd
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mthlﬁltl?ermh@czozorrecham cal system (MEMB) device, e.g.
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with a printed circuit board (PCB) within the communication device or to otherwise

electrically couple the SMC 210 to the communication device. The connecting
surface 214 can be located on an upper surface 216, a side surface 218, or a bottom
surface 220 of the SMC 210. The connectmn surface 214 may be electncally coupled
to the PCB via a soldering process; however, it will be understood by those skilled in
the art that any form of electrical connection would suffice, including conductive
adhesive, contacts, spring-loaded contacts, plugs, and the like. The module 200 may

further include a secondary mounting structure that is electrically coupled tothe



afore-nentioned U S. Patent No. 5,870,482; U S. Patent
Application Serial No. 09/886, 754; I|nternational
wolaventisAAppl i cati on PCT/ US0148462; and/or U. S. pEatUs®i06/010077

Application Serial No. 10/288,256. In the enbodi nment .
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ectional 'sensitivity capability in the SMC'210. The -
coupldad shd SMQR10. 224 can be formed on the upper surface

226, Si f 28 .or...bot . . .
o037l gl 200 S 5EaPiR o S bRhAEPHGLAS Signgrblies
inclugiél{rg tﬁg&%ssdcﬁht&m]uﬁ RafehdpiaiticxnoMing proeesses. STheamodide 210

24a is |ocated on the upper.s rf.acewiZ and.t he
may stecefort beoovounted within orapagsd ﬁ%the@@éﬂcéé“ﬂﬁgta . 3588 oQidie
surfa t ' i i: & hdviintde8s of
prosf B e RUEB R ol PBR prmAghent bl
reduttl ovérdlEsiié Oftht devies while niainthiningigoc@Mlecti®acquedads] The

acoustic_port 224 may, be fornmed bf{ac%ne%lsmbgﬁsu%ss and

performanegisuchjag §pﬂ§m\ﬁ@', noise, stability, comx ‘
insensitivity to électromagneﬁé interference (EMI) and other extemal and

TO

environmental conditions (including shock and debris). ' ‘ :

[0038] As shown in FIG. 4A, the module 200 is électrically connected such as by
soldering to the PCB 12 within the device 14. Alternately, FIG. 4B shows the module
200 may be mechanically or frictionally joined within a retaining structure 212 '
formed within thé housing 16 of the device 14. In the illustratgd embodj;pent; an
extension portion 18 of the PCB 12 extends into and is locked within a teiigf structure
225. A surface 20 of the PCB 12 is pressed into contact with the connectiop' surface



drilling or nolding through the housing 202 to form an
acoustic pathway to the SMC 210. Alternatively, a port

woayosasdsor med, such as by drilling, conpletel pcrhuseaghioor?
the housing 202, the devicedPCB and outer housing to
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own 1 n he nmodul e 200 i s
[0039] %lses;bwma IFIG. 44 the cormbinstinxiofitbe husing H2s th@é’@% 12+dpcp

2 within the d 14. At t el
e i i Ty P A R R
19 1ke SMIC2 t
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extends.intq, a ' ocked within a relief structure
acoustigaiy ¢ pé#‘f’&h%%%]fdthe PCB 12 is pressed into
[0040} ] Gﬁmﬁsaumoo 1l De GRsUERT withiin O nfaterit4he devies 14-during the
l'ing the nodule 200 to t

plastic malfingprocessused to SETLIE devics hT 0 telidrahd gi'é‘ms‘ze
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of the %%w?e ﬁe&gf et%]ﬂxaﬂj \égo@gﬁﬁtﬁwa sRstic podbmidhye suchasy  not

G’n 0 external surface or
sensitifiy, Q{mdwstsbﬁig’, l:&npﬁctnése, rdbustness,land ipsppsifiityted to -

h d he .d
electropapEnge Ellﬁ%&%?%q% ‘{ﬁtbéreg’g‘ eyﬂ ﬁ‘g ﬁ“k"?ﬁ"@l?%t trﬁ(qhtlons

: 5 I ar. forns of joining, such as epoxy,
(mdu(?g‘ge an (he 11&5'[( may be used. The hqusin

. 20 the
(0041 R @6 K. SACKH o paaiula it et B Aesgrived
embodiinga) G v e SlARSa WS Ll Rgi bR welied iRdigEing

he external surface or‘

dewcé%%hﬁﬂiﬂ/}e% d@lé&n}oﬁﬂlu:stﬁﬁecﬂﬁ?/ﬁ‘lﬁ 114he[roodd¢ 30 issirailer in

. e conbi nation @ e e )

constri@tiomand funetionasshe, grodyledi00iljustet ‘?ff@% %‘g Eﬁ ?.\Ecﬁ%e
elemepﬁsearg%églg%gt% dsﬁngp ﬁ{ Irefegéﬂ?:e Rifthefd1S whereis, lfﬁﬂmﬁiplwl 100 and

vering acoustic energy to the SMC
102c§r3§bpoifdl&>300ﬁdmorespemvpb{t '224a | ocated on the upper

100423 Fine S Sy ttg\y%ﬁh oo (B n308ng 362 by pRAAABE a T8k b
epoxy 332 such as a B-staged epoxy around the SMC 310 to form a gasket seal;
however, it will be understood by those skilled in the art that other methods for
affixing the SMC 310 are possible. In the embodlment shown the gasket is formed at

least to prevent leakage of acoustic waves from the acoustlc pathway coupling the
SMC 310 to the outside of the housmg 302.

[0043] At least one aperture or acoustic port, three are illustrated as ports 374a, 3241)
and 324c in FIG. SA and two 324a and 324b are illustrated in F IG.5b, is mtroduc..d

on the surface of the housing .:02 to allow acoustic waves to enter. For mmphclty,



[ 0040] The nodul e 200 nay be nounted within or mated

to the device 14 during the plastic nolding process
woxewh/tigeshor m t he devi ce housing 16 to reduce PO®/US2006/010077
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when referiring to dhcefiel aragore é?ﬂ%%?%%‘é B?@l‘ h%géa gé%e/"l“g
port 32%%/35“?1% tuhaérgt &1:90 ﬁleeo?l P HRoR Gich ngofti‘fnﬁ? beppRg@ed EM )

er ex envi ronnental ctonditi ons

Multiplé Iaeshwglgmg% @Mded@?l@bcggigad lsaismvti@@@ﬁ}bﬂmm :ha SMCR- t o

. - a noadul e I N accC e.
The aCQ11§§§ rpioaéa <A belformed opihg m)e’f ﬂkfg’ﬁ? 326, S&#ﬁ 5f§°%§%8d°’i n a
bottom SR :ﬁgh&{smgﬁ)dz bl @lﬁ% 1@&ﬁbﬁ§§n fie8d Sitfack) Tnhe

] The nmodule 300 is :
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a B-ét aged epoxy around the SMC 310 to form a gasket
the SM(2310- however, it will be understood by those skilled
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302, tRRRVICSPEB indeaestidusingas allowacewstia epergy lta be coupled tosthe
orts 324a, 324b and 324c in FIG 5A and two 324a and
SMC3¥84b are illustrated in FIG 5b, is introduced on the
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[0046] Referring now to FIGs. 6A-6C a module 400 in accordance W1th a described

embodiment of the invention can be used in communication device, including devices |
similar to the device 14 illustrated in FIG. 1. The module 400 is similarin |
construction and function as the module 100 illustrated in FIGs. 3A and 3B, and like

" elements are referred to using like reference numerals‘wherein, for example, 100 and
102 correspond to 400 and 402, respectively. ,

[0047] The housing 402 is shown to have at least two layers 432 and 434, wherem

‘layer 432 is an inner layer and layer 434 is an outer layer. The inner layer 432 is



[ 0044] The acoustic port 324 may be formed by a nunber
of methods, including drilling or nolding through the
woOQusingss802 to form an acoustic pat hway to t hecsS2006/010077

310. Alternatively, a port lmay be formsd such as by
drilling, through the housing,3 ice PCB a

attachediot the ohtso wﬁ@%doacxwlﬁéd@tl@l&g é"ﬁ%\r e%“é% G8“‘é’6ﬁ§8ﬁ’8’d
19, [ 004
or mechgisel FHHMEY b Aheet it e e afor 332 (UGS polymeric,

dering to
matena dﬂ dshi xﬁolﬂétﬁﬁ)ldﬁie gteddl anAltKeeuunertlEyey 334isgnadm hows
t he nodul e- 300 may be nechani cal

| .
polymehc mateml §u¢lyasj agnpldgd plastic matgrip g, rﬂzphgggr? SAREF A 315
dlffererg&t:,%}ra at i grm ﬁ ﬁ%ﬁlﬁy@ngue e @erﬁgz ctional-:

roove assemblies,
[0048] tA[kai'lluﬁﬁélie@lh FI8Y 60 0the houding 4Xhs mada of e firstdayes f449me

se'condﬁ:_ge(le'rlégg*@z;rtgjgg S@E{,ﬁ&u:'ﬁ% %@2 qlgé %acilﬁ(gogg -
446 of e 'ec%%dollaﬁ 'AE <§°su m“ ?%o{?&in%mtidﬁkmbé edmprestsrbﬁ c&rt

"é?’ j oi ni ng, such as
mechaxﬁ@@@ftacﬁlﬂérﬁ a‘hel ﬂtlfdelaymsm isvatyached ome aurfaed s afshageond

f the nmodul e. 30 ol or ed h

Layer 442 £PFSHETIPISo PY BARAING FHACBSRYR PPRE s pReEiE o
cl4@ 343 ars ob

a“a"h’B?qu f’ﬁ%ﬂ’f&"ﬁ}“ﬁ% h%éf(&tsﬁ%“{j%gua Icl:h ye %4 0026] T o 1 %;rde

-

ymérivmiaterigl sch aﬁAnﬁﬂdeﬂ pinstic materia) apg) tlgaesp%
e e b A e e,

vices'simlar to the

the firft ?%#e? 240 4nd fhlewisikd I%ty@1d44mtoliir6ﬁect1he SMC AORIwlithinmthe housing

[ar in construction. and function as the nodul e 100
400 agairistieleetramagnetic iterferensg agddheskke. 5ng | i ke el enents are

[0049];%%%@41‘1(8188 hg@il&&&ﬁﬁés%g to%@?ﬁca‘?ﬁm&m@r
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S A ihigiedgi
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[OOSOS] lj{tflgfste one aperture or acoustic port, three are illustrated as ports 424a, 424b

and 424c, is introduced on the surface of the housing 402 to allow acoustic waves to
enter. For s1mp11c1ty, when referring to the one or more acoustic ports reference w111
be made to acoustic port 424 with the understandmg the one or more such ports may -
be provided. Multiple acoustic ports provide a directional sensmwtycapablhty inthe
SMC 410. The acoustlc port 424 can be formed on the upper surface 416, side

surface 418 or bottom surface 420 of the housing 402; or in multiple locatlons on
these surfaces In the embodiment shown, the first acoustic port 424a is located on

the upper surface 416, the second acoustic port 424b is located on the bettom surface



446 of the second | ayer.442 for exanple, by bonding

w t h adhesi ve, conpression, or nmechanical attachnent.
woheosrihsasd | ayer 444 is attached on a surface #48usk006/010077

the second | ayer 442 for exanple, by bonding mﬁth
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may B Y BRR as¥r dIRERANRan tRAGHHEY 1ager 532. Referring now to FIG. 7C,
the housing 502 is made of a ﬁrst layer 540, a second layer 542, and ethird layer 544.
The first layer 540 is attached on a surface 546 of the ”second layer 542 for example,
by bonding with adhesive, compression, or mechanical attachment. The third layer

544 is attached on a surface 548 of the second layer 542 for example, by bonding with .

~

adhesive, compression, or mechanical attachment. The second layer 542 may"be .
molded in situ between the first layer 540 and the third layer 544. In one example, the
ﬁrst and third layers 540 and 544 are made of polymenc material such asa molded



drilling or nolding through the housing 402 to form an
acoustic pathway to the SMC 410. Alternatively, a port
woayosmasdsor ned, such as by drilling, through tireT/US2006/010077

housi ng 402, the device PCB3and outer housing to allow
acousti c energy

to be coupled _to the SMC 410. ] 0052]
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and eleRgueHIY FopgES the g 70tk thd REB R i Bolepmb i shdfim,
the coliltiRE sBffade™@ks foddied bhithd BuRm hrfhee 558 3f the SMCelor -

to the outer |ayer 534 for-exanpl g by bonding wth
electriealleeonpestingowith the R 12 of thegleNichildal attachnent. In

' ex | e [ . oo dic
10056, AF IEHEETR portbed e aBific b Avorueé ik s Bortp ShATRI
524b, WinGodhéeden thédufme vite Whsing5P2te allowacaystiawayge o eer.

a nol ded plastic maferial that may. be th r
For simphiPEY,GHCHTREFINEH® e s Of AP 2c8uSic B dFFRsE xANEE

; i rtlif e ofb ofindoré sichl pyrBmbA6e
made g‘l %%é’é’g{ri%p ‘25%{1%2% uIa;n.dolé’ff'szﬁ thitd | ayer. 544, e first
providedy dMuBipl: acoustictppris@uovide a disestiongbseogitiviy capabilitydp Hhe

SMC § i TBE E5uStc BTS2k RN LIAPaY B e oper sfaversaepeide | o,
surfac%jrsgni ot HRttbAIERcOSB Pofilie hagsind @, ok in tmltipde tovdtibns/en

for exanple, by bonding w.th adhesi ve .
these sarfgoess i e gpmbpdmfeyﬁ ahmmtg%ﬁf% ernshe P°‘F%§4§ I5gfgged on

Ay el e E Gt SP4PRIVERE bivthelHotdin
the “?pfi/( 5‘1"‘-%%%2%(1 ?ﬁe i ﬁlml‘ %%ﬂg@‘g?&%ﬁhﬂ’iléd one exampl e, the
surfadd 530 toppevidd direbtionylohardotidistios) 1.54 ompi-dineptienabbi-directional,
pol yneric material - % ?3 a nol dedpl astic materi al
or unpdieqtioaalseag ity 418 ade of conductive
(0057121 dcBhistR' Yol $¥% may be formed by a number of methods, including

drilling for molding through the housing 502 to form an acoustic pathway to the SMC
510 (FIGs. 7A-7B). Altemnatively, a port may be formed, such as by drilling, through

the housing 502, the device PCB and outer housing to allow acoustic energy to be
coupled to the SMC 510.

[0058] An environmental barrier layer 550 that may be madg of a flat plastic sheet,
¢.g., 2 polymeric material film such as polytetrafluorethylene (PTFE) or a sintered

metal is adhered to cover the acoustic ports 524a and 524b to prevent debris from



copper. The second layer 542 is formed between the

first layer 540 and the third |l ayer 544 to protect the
weh6HLsni t hi N t he housi ng 502 agai nst el ect r eCEQIIL06010077

interference and the |ike. 1400551 The SMC 510 may

i ncl ude a_connecting sur 14 for electgically =
entering-tbarieedln S0O0AmsME PRSI T 00 P g ete]
... the davicg, 1 ' | ' 8¢o have .
within thg SISk 86 e SFOARMAHATIG 18)ef 53¢ ey b sepbteO Ty bave

acousti@pRPLEies) sudh haseubtidresiStivelpromiess oluriiprimpseyaibei ng

surface 514 may_ be attac e(g@t ow%?ge PCB via a sol dering
frequengy gesPBSe; |§ ay angd ppgvide PECHARISPERS: by those

5] REkdhifignl flafbe WiE 6 ldeidied
10059} gS##élg‘? Pg‘% té/@ﬁ?? éﬂ#’? ?%g ,@6] ?n%:c{aadi pge contacts, . o
embodisinit 06 tHedadamion eai be bsed iptamymunigatipr devige, insludmg.devices |

siniac hag Rl DA boTd hedh 4P HEuBER 5077 Ly
constro G134 Aficki¥n SERNARGIATA ifthstialed i HGY. 32068 B Oaridike

12. In the enbodi ment shown, the
elemeneiB eckimd tousihglike Hfoterics nimeralswhensin, for G¥amplesnl 00 and

PRETIFEOC TR R P
secondglgﬁiﬁﬂﬁtﬁl trR6RE 6§54 thaPRlelectrically aérhecteldus theatonriecting

s 524a and 524b, is introduced on t%s surfaceﬂof
surfacet Gt ofthe SMC 600 The secpedery BIOUBHRE STRCREE 0p4 mayihea flex,

circuit gt gy 8 of R, (PFiSE AHSploiflafl ol cfgO6S &
may o 8y ngdger mlt\,/umlretd IWilﬂmi e housing 6o:mmhismm_nglm the seagndgey

rovi aed. | e acou I C V e a :
 mountiig sereion 694 isdnbeduoed o alon B MG S1D RS b Erclpted o groded,
mﬂnn%ﬁ%ﬂéﬁs%@(% in aSV%f‘ieé'a&‘ RRnfA6AER 1Rt the BTR 18 isposeak

surface 528 or bottom surface 530 of the
withinhbeldévice 502, or in nultiple |ocations on these

. 1h the enbodi nent f tic
1006005 |<365is aperg s BB PRk h SR R Bk SR, | 0

introd SEAVAhE SAMdel JF tRMdusg402its cowsle heshstio walves toBME610.

surface 530 to provide directional charagcteristi.cs,
The adonstiG perkfiz4ai¢ancae fogned on e IRPFIRUTaGH g% ¢ side surface'628

i . SE . . )
o e Bk A PP RS0 o o i R o
bottorBhMeESide stFhdes bfithedionsing 662.f on the lenibodimént sheyin,ithe first

o sl e o MR, 5 10
[0061@ g@? ggﬁggs(g{] ﬂgkyb@ houhfdi @k Skatéd Withizithe devio 24 duting the

outer housing to allow acoustic _eper
plasti¢ mohiing progesscised ta foemIMEhausing 602 to reduce the overall size ofthe

device 14 and yet maintain good electro-acoustic perfdnnance such as sgnsitivity,

noise, stability, compactness, robustness, and insensitivity to eléctromagnetic_
interference (EMI) and other‘extemal and environmental coﬁditioﬁs (including shocl; '
and debris). However, it will be understood by those skil‘led.kin'the art that any form
of electrical connection would suffice.- , o ‘

[0062] Referring now to Fig. 9, a module 900 includes a-surface mountable

transducer or component (SMC) 910 having a connecting surfa_lce 914«co1ip1ed' ‘
electrically to a printed circuit board (PCB) 918 by solder pads 904 foﬁne‘d" onthe
surface 914 of the SMC 910. The SMC 910 may be soldered or bonded by |



[0058] An environnmental barrier layer 550 that may be
made of a flat plastic sheet, e.g., a polyneric
worb@viigdsof i | m such as pol ytetrafl uoret hyl ene @ETRISR06/010077
a sintered netal is adheredisto cover the acoustic
ports 524a and 524h to prevent debris,fr NGt he
conductiviadhese o eqrespending sradngiive Gopesdommdig R BEEIE e

ecel ver

s BBy s eyt 1

V cted to have acoustic
sound dReRAEblcnRE thesSMT H9 cratiematively togieshit seunst-ensegH gemsrated,

f h [ ‘the f ’
by the SME PHOISE B9 SME S hcl MBS BREEE SFDISUFDIATE PF ERAG

to the e%ﬁegfpg i(ém:‘h%t d%ggg?lg{vﬁicﬁqge hBadie 900 #Aikee. Wsshown,dhe apdrtueel

e rnvention can be used in | -

will beG@gHvithah @percley D02 foried initic RTRIBLA. cAB agoustiF spldexPr: he
device 14 illustrated | n FIG The nodul e 600 is

epoxy saah P& may be formadraseynd he BRI UALTi on as the nmodul e 100

[0063] Fiie-Sitr ' ith Wednanichioredévicenr e
[0063]r’igfeer r g?@g"“gzc%gﬁ wgﬁpéelfﬁgreéegﬁé_e n.u(r:ner al s, wherein eaf or
includia@apices sikfilar anttle device bt illuspaediin Bigebolnthis mapner, the

SMC HOBREGH St g B el DBl Ofehpiod e 2
ﬁmctiogx(l)%%grh‘gﬂufeq oohAuSRNIGA Figh® A8CT S, ibSCH 210en@Ed fo-

secondary nounting structure 654 may be a
the PCH 238 as the miodplel W4y bmstandglone g@mPPRAL- £ or j nst ance.

The secondar umnt i.n r Whitdlis be
[0064), e SRR R oR Ty ey A, oF oe Florion S W LATs
shownSRCAGARt s FRrnel iwith &l dpertiitero246 ¥ acoustin sealifi guehvas an

Il he - SMC 610 be. d or ded gt B .
cstomot s ooy Rore GRS I e R U D6 s
mannde i §e0RsekEipdth 590 B6ch it SME 910 bt 618 PLB 910 GGhe At

one perfure or one acoustic portu one e
apertukd H0Btorthe exkerior giithe c&2446 visthe apebae 824 informed vathin thee

of . the houysin 02 t I 0 k ' .
commisisshen I oa e Rog eI o PG S Sorhhuion
d'P‘Vim,_:surface 626, the side surface 628 or the bottom ‘

surface 630 of the housing 602, or in nultiple
(00651 68 wardon portisnfshe suripee Db mardesiateddo b ronssd oy
the h [ bl ' i it -
the cxlTE O HE s 0 124 RehelToRA MO0 R NUing OO DI,
commitinidalién Gevise. Yo pfitect [(RDiidriof lof theSMIC9 B thenpprtyee formed

d d within ice 14 j .
threip St peloAD FRFRGSFREUL GRIT ) THE SFBr P L5

. ousI ng

e S B bl datiationtgiont |

the SM(; 1% &%ﬁ'&%&‘ﬁfﬂ{;"%ﬂﬁi ot her Yéxt ernal and o

(0066} "X 4EABEESstucte® i hédoRdiict Wit ¥ dtgnoveaifithe described
embodiments enjoy many advantages over the known devices. For exampie, a
module, such as module 100, 200, 300, 400, 500, 600 or 900 inay be mounted to a
PCB disposed within a housing of the device or may be a plug-in type unit, for
instance. The module niay be adapted for use in virtually any type of electronic
device and especially electronic corﬁmunicaﬁon deviees such a, cellular telephones,

personal digital assistants, and the like. .



and debris). However, it will be understood by those

skilled in the art that any formof electrical
woamsaagdson woul d suffice. [0062] Referring norcrmwskoogo10077
-9, a nodul e 900 includes a wsurface nountabl e

transducer or conponent (SMO), 910. havi a, conpect i ng’
[0067] The azef the terws (] and “en ﬂaf‘a@és fag Teﬁ‘fse‘&q'g?rcwt

e ST Dl Sy 04 3R O i

are to bS SbHGRRE 19 Eovee BeRAhdMsgnsmt itheplarih ewlese oth@rwme
correspondi ng conductive traee f.or.ned.in P%E 918.
indicatetHeersiorgieerly gentradiciedby eqpiaxt- Recitaigp °E|‘éaf5‘|=8§ QENASS, (1o

herein ar, %E élg%%ésiu{fageget %%livg ?ﬁg ?Tl aﬂ& m%&ib%f?éﬁrﬁig 1h@1vﬁﬁiaﬁf{ to

0 permt sound energ
each se?ﬁ:g; ¢ Ad186! falingt wighihfe Rige, hnlem(othemh@ isficated herenn @

surface 914 is _adapted tg be exn ed to “QE)‘B& all
‘each sepna@er yaihe isfingamporated e the SPRFIERHORS THBJNTFe! Y
ik tabreta, der
rec1tedilﬁgq1{l u@ ré%‘gé‘&odre%rée}g) N teﬁl‘géﬁwﬂ&hﬁﬁe a?gﬁf‘t‘, c S(r)| der
unless 8thePPiBY ndicatdd 1RDEN ﬁnyﬂbﬁmﬁmlwly md@tqdfhy ooty Th

- 902. [0063] The SMC 9 918, ‘
use of oy a0 alhexagmlepn PL CEierﬁ:’I u {/oﬁdgg%erem :

(i3 nat limitdtio
is 1nter{d H‘rbé}g R/;tg PEtl?& 1%&%9%% Mg'ﬁgﬁtgi C%ﬂg 1; rraﬂ,_osfg :r }}%n on
the sodpe ciise 08ntiosiumldsa pitierwisn plsimaas (Vo KTEHRESH R 15 FRSfiIEation

he nmodule 10Q illustrate :
shoul RN OB B He ety i hETzinlq Blefof i Hbentfll ld h pirltice
of the ﬁﬁ@pdal one conponent. [ 0064] The conmuni cati.on
ion.o

evi ce includes a ho ng or ca t i
[0068) m\éémd:ﬁm%m;ts nﬁﬁllfss évglﬁwae aﬁsFﬂb‘gq‘:ﬂ =1 P}fﬁ‘b‘iﬂ"%ﬁg

@itiof M shaallised i C
bestn@@g%nﬁ‘gg‘i%e prowdgggot e %%%ﬁ%lggse 916 to the PCB
undersidéd thhﬂthte hilgstraredrenthodimenis aigskenplaay onlypand showld net beyve

910throtgghthe PCI39 via the aperture 902 to the
takenesxhl@itm& g ecapsof thedn nV| a the aperture 924 is’
formed within the comruni cati on device coupling the
SMC 910 to the exterior of the communication device.
[0065] In this regard, a portion of the surface 914
may be adapted to be exposed to the exterior of the
_ case 916, and hence forma portion of the housing 916
of the communi cation device. To protect the interior
of the SMC 910, the aperture forned therein may .
i nclude an environmental barrier. The environnental
barrier may be a flat plastic sheet, e.g.,. a polyneric
material filmsuch as polytetrafluorethylene (PTFE) or

a sintered netal adhered to the surface 914 r fornmed
as part of the wall of




the SMC 918 defining the surface 914. . [0066] A
devi ce constructed in accordance wth one or nore of
woheootiasssni bed enbodi ments enj oy nany advant ageeTmses06/010077

the known devi ces. For examgle, a nodule, such as

modul e 100, 200, 300, 400, .500, 600 or 900 may be
WHATAHSUWLAIMED 18: PCB di sposed wi.thin a housing of the

device or may be a plug-in type unit, for. instance.

The nodul e may be, ada&tped for use in virtually any

dype AR geeraniclfvice §RIPEEMENd -especi al |y el ectronic

conmuny jealdn ' d aft BkieHbdf theh es,
personn"lalftﬁl i|n :afglﬁxgglg&st?gﬁ?g and the |ike.[0067] The

use ofa sunfacé moumtable4ccustic transdueardisppsed within the Hiterion,
referents i.n the context of describi ' on -
( espectg syuface WQ“H@gg&‘fPEW TESEYCRE Qagﬂ'&)%mﬁﬁsé E@'}‘a:c?%x)o .
are toel@&'ifaﬂ’lg%%;%’lﬁ% the P8 mdMidd abO@stis ithgbder ol the
plural, unless o rwise indicated herein or clearly
cont r autintedairdnjt boandtat keast frRedallydisnosedwithin{he intgpor and a

val ues herein_are r.ely inten [ s-a
- shor t??ﬁﬂ‘&deﬂﬁaﬁ%ﬁdag%dr%8¥’8 1‘?%88?02%%\%1(%%%%%? to each
Separ ajiqeaspbrtachadticipathwily! fbirfed Withindhghousing, @ssacoustic
otherw se indicated herein, and each separate value is.
i'ncor ppathwayicqupling theseeqnd surfpee o B eHENoL ¢ were
indi vi Ly reci : iy i Ble RS i

rei nﬁé"gﬂ%‘?“g% re%’gc%ne ia}%lr?qér\vy 'e%c,ew tabl e g?%gf‘%%ss
ot her wiggend sidfeanedoninedinn ammomsurfics of tiesaurfage
-contradi cted by caontext, The use of any and all ‘
exanpl E@,‘ln"ébleéﬁ%‘ﬁBFgﬂsq“ﬁﬂguage (e.g., "such as")

psovi deffe Qﬁétﬁdxﬂc ddvice SHARHET the&efaée hfbubfibledcoustic
iTlTunminaté the i nvention and does not pose a
E’ﬁnlﬂw&gnd

| i mi t atrensducds comprisiog pdhiod surface; ¢iffsrant :

ot herwi se cl ai . | angua in, t i4f. QB .
Shoul sttt i aPies RHE AfidcHiBER Hficblior
el enengnds s&sH€ Bduslic pahwae ferfredtin des lefusinpecouplimgithieon.

[0068] Preferred enbodiments of this invention are
descr i Hutl svfaes 19, the eEON-ng t he best nopde known to the

e sabggBhafERRILe By Qlim 1% SRHER foPRo i d gimtad o

ders at'ed "enbodi ments aré :
exenpl afryuiobdard, thaspestune fotming a pertioalod thexasonstia pathiyay.

th f the i i on. WHAT |'S CLA 1S 1 .‘
cBoct r W cicaiURE dottnBt Fiaih : s meve s mdnetipen e
i nteri r,andidf 6348 Hdth a Hrst!siffaboobhe prinfedvidchit®oard to

mount abl e ‘acoustic transducer disposed within the
i nt er i arsecdridesusfacef oftbe printedasincait beards thesepond wigee pf the

having a first surface.for trkcaks | fd Brst
surfacé W%W%%f{:‘?ﬁ?gﬁl%&ﬁsghg%l% eg #lo‘y oa?% 8 Hﬂfabéiﬂ th
- surface of the printed circuit board. o '
6. The electronic device of claim 5, the first surface of the surface

mounted acoustic transducer being disposed adjacent the ﬁr#t surface
of the printéd circuit board. 4 '
7. The electronic device of claim 4, an acoustic seal disposgd about the -
| ~ aperture between the surface ﬁomted acoustic transducer and the
- printed circuit board. | | .
8. The electronic device of claim 4, an acoustic seal disposed about the

aperture between the printéd circuit board and the housing.”



printed circuit board at |east partially disposed

within the interior and a second surface adapted to be
woexpmsasksho t he exterior; and at | east one acowerius2006/010077

pat hway fornmed within the heusi ng, the acoustic

pat hway coupling the second surface_to the_exterior
9. Thé&helekctromn devicieof ddaimo, ag Paﬁrmrq_formé Féﬂ‘ﬁé‘PHﬁng’i rst

surface and t second sur f s f in a conmon
surf adl® ?ﬂe%f'{‘? OWRing 4 pgrt fr@%&‘]cgﬁ%gggst i ¢ transducer.
gp. Th Q‘gl%lef&hbﬁe id6vieeF AEnDY, aaladbustid seal dispesedfahout the
mount abl e acoustic transducer conprising a third

sur f a@pertutiefoktveen thetprinted gisus begyAdnd therpusIng; e ¢ hi r d
surface being adapted to be exposed to the exterior;
and a second acoustic pathway formed in the housing
coupling the third surface to the exterior. 4. The

el ectronic device of claiml, an aperture forned in
the printed circuit board, the aperture formng a
portion of the acoustic pathway. 5. The el ectronic
device of claim4, the aperture extending through the
printed circuit board torn a first surface of the
printed circuit board to a second surface of the
printed circuit board, the second surface of the
surface nounted acoustic transducer bei ng di sposed
adj acent the first surface of the printed circuit
board. 6. The el ectronic device of claim5, the first
surface of the surface nounted acoustic transducer
bei ng di sposed adj acent the first surface of the
printed circuit board. 7. The el ectronic device of
claim4, an acoustic seal disposed about the aperture
bet ween the surface nounted acoustic transducer and
the printed circuit board. 8. The el ectronic device of
claim4, an acoustic seal disposed about the aperture
between the printed circuit board and the housing. 9.
The el ectronic device of claim1, an aperture forned
in the housing, the aperture formng a portion of the
acoustic pathway. 10. The el ectronic device of claim
9, an acoustic seal disposed about the aperture
between the printed circuit board and the housing.



