1 M CROPHONE COUPLER FOR A COVMUNI CATI ON DEVI CE [ 0001] The invention
relates to a m crophone coupler for a voice comruni cation device, in
particular a coupler providing an air channel fromthe exterior of the
device to a mcrophone |located within the device. [0002] In a voice
communi cati on device, a m crophone and alspeaker nust be provided in order
to allow a user to send and receive audio signals with another conpatible
devi ce used by another person. [0003] In a typical telephone, a handset is
provi ded which is a %ﬁBEHHPUE&%Eﬁd:Q%CQ MUNIGAJEINDEMICE  a i cr ophone
and a speaker, positioned in a well-spaced rel ationship. Meanwhile,
portabl e comruni cati on devi ces, such as cellular phones, have snmaller and
smaller formfactors, Locating transducers in a cellular phone is a
difficult tded!] bldeamysetiontréetes tocr Bicopbae cogdentorat vogrsonmupottion tevde, in

locations f Qfartkhg: 4 SRPRAMEEE S é‘rﬂgr ékﬁm@r—ﬁ?ﬁ&rﬁ'tﬁb SQIbI Bed deSRE &R SmictdRorde0cat i on
of a transducer %ﬁ’a m cr ophone, nust be sufficiently isolated from

signal inte ?C@Fegepetﬁ 4fed from other devices within the phone.
US5937361 discloses a shielded mcrophone in a tel ephone, whereby a

flexible el ggjoom ;'%a%@é’%@?ﬁmurl?craﬂé{r! dRRe rﬁ#&n‘o%h&ﬂe%d‘é{*’éb&ékehﬁ@ét% gr%deQ@

m cr ophone from di sturbing signals generated iIn phone. There is
a need for éﬁ‘fjeéforaﬁﬂ‘@éﬁ‘é?ftto\?\ﬁﬂd(?ﬁ‘dé‘?fﬁ?’%égf&s'grdﬁ%w‘ﬂl éf”f"f“@h?"t”?pégb‘? ﬂe\’ﬂ%éisﬁ% or
art. [ 0005]bylanotBerfierssh. aspect, a conmuni cati on device is provided. The
device conprises: a printed circuit board (PCB) having a conductive pad; a

m cr ophone havi q an electrical contact; a netallic can providing an RF
shi el d, sai d®%®ah lzaspisa t?'ép@ﬁ%arhaf’ﬁw'?trﬁ%?VGBHM@hWS*taH%‘j foBh AW Havi ng an
openi ng for yaeidieers @ d. aatitroping afid & Estak@Nsdsitionsll ia 2 @RW-epacsh angitndhd.

Meanwhile, portable communication devices, such as cellular phones, have smalier and
smaller form factors. Locating transducers in a cellular phone is a difficult task, because
there are space restrictions on potential locations for the transducers and in certain confined
spaces, the location of a transducer, such as a microphone, must be sufficiently isolated
from signal interference generated from other devices within the phone. US5937361
discloses a shielded microphone in a telephone, whereby a flexible elastomer grommet
provides a shielding which isolates the microphone from disturbing signats generated in the

phone.
[0004] There is a need for an arrangement which addresses such difficuliies in the prior art.

[0005] In a first aspect, a communication device is provided. The device comprises: a
printed circuit board (PCB) having a conductive pad; a microphone having an electrical
contact; a metallic can providing an RF shield, said can shaped to cover the microphone on
the PCB and having an opening for sound to reach said microphone; and a cover shaped to
enclose said PCB and said can, said cover having an internal cavity defined by a set of
wails, said cavity being shaped to receive said can to hold said can in place over said
microphone and said cover being shaped to press said can to press said can towards said
PCB to fix said microphone onto said PCB such that said contact of said microphone is

pressed against said conductive pad.



encl ose said PCB and said can, said cover having an internal cavity defined
by a set of walls, said cavity being shaped to receive said can to hold
said can in place over said mcrophone and said cover being shaped to
press said can to press said can towards said PCB to fix said m crophone
onto said PCB such that said contact of 8aid m crophone is pressed against
sai d conductive pad. 2 [0006] In the device, the set of walls may be I|ined
with a netallized material. [0007] The device may further conprise: a RF
gasket shaped to contact a bottom edge of the shield can and the PCB. The
gasket may be | ocated between the PCB and the shield can and may be

el ectri cal | yOUEhdO 8t draice. Ape w6t 8i¥3ls &3y be Brffediiagretplived meteseB may be

provi ded contacting the RF gasket to conplete a ground path for the RF
shield can, which goes through the gasket to the ground path. [0008] The
device may fiygd7nefneCRUPE !n%ﬁfﬁhéﬂc%ﬁagﬁ&%‘ RFRANet flabt & bRaGAMRorh BEge of

m crophone. A gasket may be provided between the RF shield can and the

i nner surf aage sield bt dndttiey PEd. The a¥dKeymay B00Gtedchvidcnakd Mes ¥nd thesidligr ophone
boot may be fitted to cover the RF shield can, in which case a gasket may
be provi ded dspeeny bheegiitafncmdadtive. e ercticgphorestiardthelREicedy beng of  t he
RF shield can. [0010] The device may further conprise a Helnmholtz cavity

| ocat ed in PefFRdEofaina e RN gATERI itatWINEi DR PTG R BpiReRF shield GoaichThe

device may further npri s antenna |l ocated at least in part within the
cover. In éﬁssﬁév ﬁg?ﬁPﬂgggﬁ@%W°W§}4ﬁwther conprise an internal cavity
defined by a set of walls,

[0008] The device may further comprise a microphone boot fitted to cover the microphone.
A gasket may be provided between the RF shield can and the inner surface of the internal

cavity.

[0009] Alternatively the microphone boot may be fitted to cover the RF shield can, in which
case a gasket may be provided between the surface of the microphone and the ceiling of

the RF shield can.

[0010} The device may further comprise a Helmholtz cavity located in a space defined

immediately below the cover.



where the cavity is shaped to receive the shield can. [0012] In other
aspects various conbi nati ons of sets and subsets of the above aspects are
provi ded. BRI EF DESCRI PTI ON OF DRAW NGS [ 0013] The foregoi ng and ot her
aspects of the invention will becone nore apparent from the follow ng
description of specific enbodi mrents ther&of and the acconpanyi ng draw ngs
which illustrate, by way of exanple only, the principles of the invention.
In the drawi ngs, where |like elenments feature |ike reference nunerals (and
wherein individual elenments bear wunique al phabetical suffixes): [0014]
Figure 1 is ock diagram of a comruni cation device  incorporatin

vari ous enb(fgqﬁianﬁbe d(‘?f”c‘?ﬁ’éy ”HB%WPT”BW‘F‘,G 3 anfeHea a{?‘%/%tﬁ?aét 5 PR W h'%%@ﬁ‘%&i agram
of internal t ggrupi I i . Fl i,hcl uding a
m cr ophone ;gng aa%$@%3gﬁgﬂﬁﬁgghp er;&?%BﬁgTe YS%&%aﬁmFig%%é%QE %@éd upper
per specti ve WefWh&ta it RaGhSedab rd-Bige e Rhiski@RNONEe coupl er and its surroundi ng
conponents of a first enbodinent related to the device of Fig. 1; [0017]
Figure 4 is an exploded | ower cut-off perspective view of aspects of the

m crophone coupler and its surroundi ng conponents of the first

i npl ement at i @R1Df Intdifeer denecierarigus Fpybingtions of seBENE pulfelyof hieBbove aspeRds are
cross-section view of the m crophone and its surroundi ng conponents of the
i npl enent at iPEYISE Fig. 2

BRIEF DESCRIPTION OF DRAWINGS

[0013] The foregoing and other aspects of the invention will become more apparent from
the following description of specific embodiments thereof and the accompanying drawings
which illustrate, by way of example only, the principles of the invention. In the drawings,
where like elements feature like reference numerals {and wherein individuat efements bear

unique alphabetical suffixes):

[0014) Figure 1 is a block diagram of a communication device

incorporating various embodiments of the invention;



[0019] Figure 6 is side cross-section view of a m crophone and its
surroundi ng conponents of a second enbodinent related to the device off,
ig. 1; and 15 [0020] Figure 7 is side cross-section view of a m crophone
and its surrounding conponents of a third enbodinent related to the
device of Fig. 1. DETAILED DESCRI PTI ON OF PREFERRED EMBODI MENT [ 0021] A
portion of the disclosure of this patent, docunent contains material which
is 20 subject to copyright protection. %he copyright owner has no

obj ecti on to[ohhﬁ faCS'r”lmcez reng 99}6&2 HQQE)%;??{‘Q{MCPC%“HQH% Ftpt docurent or

patent disclosure, as it appears int erark Of fice pat ent

file or records, but reserves aclolldﬁlgﬁ){tﬁdn%(/ﬁl an[; i V\{{(],Lﬁgloe\{lggl?]')qhﬁne [ 00221

The description which foll ows, nen escr erein, are

provi ded by way of |IIustrat|oqm9g“ﬁg]O %A0Pl Qe 0r exanples, of particular
enbodi nents of the principles of the %resen I'nvention. These exanples are

provided for the purposes of explanation, and not Iimtation, of those

principles apdtef therigawentionsad dpldasy Lﬁ,p@!awptemvwmwo\fx/@4p@&135ﬂl]& ows, |ike
parts are marked throughout the specification and drawings with the

same respgctive reference nurferlﬂhn%phc[ngg&gﬂa mhdGits §un‘§§1hﬁ@%lm§@d b o'fckl ustrates
a handhel d nobil e communi cati on device 1 its conmponents, including a

cover 12, an input device (e.g. ﬁrh@bﬁb@cﬂﬁﬂntlé@te@h thd MR Wheg! 1;14B) and an
out put deV|ce (a display 16), which is preferably a graphic 10 Li quid
Crystal Display (LCD), although other types of output devices nmay
alternativel§0be uti Ficzed. Ty i @adsblpdediowearcul 2ifpasgectial dedopepyaarbonat e
structure and may be formed via

the microphone coupler and its surrounding components of

the first implementation of the device of Fig. 2;

10 [0018] Figure 5 is side cross-section view of the microphone and its

surrounding components of the implementation of Fig. 2;

{oo1 ] Figure 6 is side cross-section view of a microphone and its
surrounding components of a second embodiment related to

the device of Fig. {; and

15 [0020] Figure 7 is side cross-section view of a microphone and its
surtounding components of a third embodiment related to

the device of Fig. 1.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

[0021] A. portion of the disclosure of this patent document contains material which is
20 subject to copyright protection. The copyright owner has no objection to the facsimile
reproduction by any of the patent document or patent disclosure, as it appears in the Patent

and Trademark Office patent file or records, but reserves all copyright rights whatsoever.



known plastic form ng techniques. To assist in assenbly of device 10, cover
12 typically conprises two or nore pieces which fit together in a fitted
arrangenent to enclose the internal devices and forman exterior casing
for device 10. For exanple, cover 12 may 15 conprise an upper cover (12A)
and a | ower cover (I 2B). Physically for device 10, cover 12 may be
el ongated vertically, or may take on ot her sizes and shapes (i ncl uding
cl anshell cover structures). As device 10 is a comruni cation device, it
has a speakerl0W2D andie doscap@pRORD (BlAvsas AGARARERM R is GORAEEL B ANG. _
controlled by electronic circuits and software within device 10 to provide
a final auralprootnbpivegbf OostiabesfacRaMbIE Br 2AnmPREIMMDLEANL RS LiBEHE ¥ed by
device 10, such as a tel ephone call. [0024] Referring to Fig. 2, operating
el enents of devirmeipkofihepsh@vinventiof. eTlick@dxafpleare PIRLRS fr AR RLRIRRE 10
device 10 is mcroprocessor 18, which is shown as being coupled between
keyboard 14Agxtlhurbwasehot idididiondbspbsdyrildpiangdar &ehivesioal ofhber internal
devices. For the purposes of the description, the termkeypad and keyboard
refers todbotsctip@nbwhiek fdibivanikepaband GakeEXRAgRM: KeYpeekieBR LS @Rd the
underlying switch and activation elenents (e.g. elastoners, dones and
cont act regi dn%)ngs Wik thd sameprspedss@rerch8e aonk40l S the operation of the
di splay 16, as well as the overall operation of the device 10, in response
to actuation of keys on the keyboard 14A or thunbwheel 14B by a user. 5
Exenpl ary niéWBB}oc@gédﬁsmmhﬁﬁﬁyMﬁyﬂbeHUdewkbndﬁkmmemmm&&&sﬁﬁw&Bujnclude
Data 950 (trade-mark) series m croprocessors and the 6200 series
ni cr opr ocess#i itsemponep’i indding a éqvoni 2, at mbutCevipofeat kayhoard 0025] | n addition
to the mcroprocessor 18, other internal devices of the device 10 are
shown schematPEENSE! 1 4hasd anjeput devitate disdley | @, whintispicdattipn gsphisyst em 1. 00,
a short-

10 Liquid Crystal Display (I.CD), although other types of output devices may alternatively be

utilized.  Typically, cover 12 is a molded polycarbonate structure and may be formed via
known plastic forming techniques. To assist in assembly of device 10, cover 12 typically
comprises two or more pieces which fit together in a fitted arrangement to enclose the
internal devices and form an exterior casing for device 10, For example, cover 12 may

15 comprise an upper cover (12A) and a lower cover (12B), Physically for device 10, cover
12 may be elongated verticaily, or may take on other sizes and shapes (including clamshell
cover structures). As device 10 is a communication device, it has a speaker 110 and
microphone 112 as components connected and controlled by electronic circuits and
software within device 10 to provide a final aural communication interface with

20 communications received by device 10, such as a telephone call,

[0024] Referring to Fig. 2, operating elements of device 10 are shown. A central data
processing etement in device 10 is microprocessor 18, which is shown as being coupled
between keyboard [4A, thumbwhecl 14B, display 16 and a series of other internal devices.

For the purposes of the description, the term keypad and keyboard refers to both the



10.range conmuni cati on subsystem 102, a set of auxiliary I/0O devices 106, a
serial port 108, a speaker 110 and a m crophone 112, Menory for device 10
is provided in flash nmenory 116 and Random Access Menory (RAM 118.

I nternal devices are enclosed within cover 12 and typically are either
nounted onto a printed circuit board (PCB), affixed to an interior part of
the cover or suspended by sone neans within cover 12. Radio frequency 15
(RF) shield can 120 provides a protective chanber for nicrophone 112 to

extraneous R%xieﬁélgﬁ@lléﬁma ggs@ll é%;hcﬁelge Yd ang the WnHeH gnrgesf ﬁgla%&d%cla \gm way radio

frequency (RF) conmmunicati VOi ni cation

capabilities eleln@nt@gcdé Haﬁ&nmg%\élu%ean%%ontg&% gnts)rb] '1}’{1'3 i 1crot ?ess%g‘ F(B{Srlﬁffy to

comuni cate with ot nput er ystens

Oper ati ng SY%%%%QMW&% s%&?q Hteﬁ%h%s g@%vmlﬁ:gch tlgqgétﬁgdev}c%f?smpr eferably

stored in a conputer readab e ium 6, but may be

stor ed in Otcjﬂﬁcgnsé %Q@@at@cn 0@?@@ Mtl@%é%&%ﬁi 14?\"10(fh[1 vﬁ@é%ﬁ% Y :Emm)ry (ROM or

simlar storage el enent, Sys en1so twar e, 8¢iYi ¢ device
applicatigns Ex@hptR@hli§of: B&Es%%f mePMaQ be ngd Fo? HRL J%(JJeLs%r l@?{glﬁﬁic 152% Q%Oa
vol atile store, such as Communi cat 1 on § gnal's recei ved

mobi | e devi C@raﬂ&)ﬂlaﬂé) §<91@pﬁl1§6&5&%0P50an6%§@senLsotgﬁﬁ%rol}ﬂes%glog tf? 8@&1?1%@& 18 i n

addition to its operating systemfunctions, ena execut1 on sof tware
appl i cati onsom 18eMEEfordifdn. A set of software applications that 5 control
basi ¢ device operations, such as a voice comrmuni cati on nodul e 130A and a
data conmmuni cation nodule 130B, may be installed on the device 10 during
manuf act ur e 9P25]downl «daidesltotthenrafpiREssoiGal, bih B RBinAIt MR ren 130G @ycal so be

installed on device 10 during nmanufacture. As well, additional software
modul es, il | uswnatiethadllanTiosdadvigointvasd: & communication subsystem 100, a short-
10 range communication subsystem 102, a set of auxiliary /O devices 106, a serial port 108,
a speaker 110 and a microphone 112, Memory for device 10 is provided in flash memory
116 and Random Access Memory (RAM) 118. Internal devices are enclosed within
cover 12 and typically are either mounted onto a printed ¢ircuit board (PCR), affixed to an
interior part of the cover or suspended by some means within cover 12. Radio frequency

I35 (RF) shield can 120 provides a protective chamber for microphone 112 to extraneous RF

signals.

{0028} The device 10 is preferably a two-way radio frequency (RF) communication
device having voice and data communication capabilities. In addition, device 10

preferably has the capability to communicate with other computer systems via the Internet.

20 {0027] Operating system software executed by the microprocessor 18 is preferably
stored in a computer readable medium, such as flash memory 116, but may be stored in
other types of memory devices, such as read only memory (ROM) or similar storage

element. In addition, system software, specific device applications, or parts thercof, may



nodul e 130N, which may be, for instance, a personal information manager
(PI.'M 10 application, may be installed during manufacture or downl oaded
thereafter into device 10. PIMapplication is preferably capabl e of
organi zi ng and managi ng data itens, such as e- nmail nessages, cal endar
events, voice mail nessages, appointnents, and task itenms. PIM application
is also preferably capable of sending a receiving data itens via a

wirel ess network 140. 15 [0029] Cbnnunication functions, including data
and vorce CSTMARAAK) M A1, REKL ﬂa%%a“h%%?g%,“@on%ﬁwmm ey

b t 10 150,
Subsyot o 108 (O 50, SR/ PLAT 90 iy oce v

l'ustrated as receive antenna
154 and transmt antenna 156 (which are typlcally conbined into a single

antenna). | I U1 Oforop?Ste &R £RTHAR AURSMERLIERA Gy kiR, EDslydes
processi ng gbggﬁ sué% as di gi't al éfgna procegﬁzr ? d SP) I580and | ocal

oscillators &k&ﬁbn%ﬁQmthﬁa§m§ﬁ&kcﬁx@@§éHﬁ;@&deoﬁﬂbﬁ%ﬁﬂ&ﬁ&&@@nPf _
comuni cati on subsysten1108 i s dependent upon the communication network in

whi ch devi cecgh@ol tasit Qb BRAREratiths ORER @staevmd: QREmEN AR mERMYNA GAl § @k
subsystem 100 of the device 10 nay be designed to operate with the Mobitex

(trade 8 makdmmunatialMeaduid fﬁ@emﬂﬁﬁéﬂ)as@lﬁedgﬁ AR RlicPaskeingRadiAciRlyi ce
(GPRS) nobile data comunication networks and al so designed to operate

with any of &nMﬂ&M@iMe@ﬁmﬂomﬂﬂnmﬁﬂﬁﬁMRMQﬂBb@Bm?%k&@éK@mu&ﬂﬁhmaﬁeﬁﬂvanced
Mobi | e Phone Service (AMPS), Time Division Multiple Access (TDMA), Code

Di vi si on Ml fuirpk ehaAea@ss. GO, [B8Hi5AN 8 ftvar CABIR B18tia@Q aS8F ¥h&oHRGS) |
A obal System for Mobile Communication (GSM, etc. Qher types of data and
Voi ce net wor isdul BN, SRRRMAY 8c, andndtiikeQrRisethl inf@ihafdiSRaldgeUPIN zed
10 application, may be installed during manufacture or downloaded thereafter into device 10,
PIM application is preferably capable of organizing and managing data items, such as e-
mail messages, calendar events, voice mail messages, appointments, and task items. PIM

application is also preferably capable of sending and receiving data items via a wireless

network 140,

15 [0029] Communication functions, including data and voice communications, are
performed through the communication subsystem 100, and possibly through the short-
range communication subsystem 102. Communication subsystem 100 includes receiver
150, transmitter 152 and one or more antennae, illustrated as recejve antenna 154 and
transmit antenna 156 (which are typically combined into a single antenna). In addition,

20 communication subsystem 100 also includes processing module, such as digital signal
processor (IDSP) 158 and local oscillators (1.Os) 160. The specific design and
implementation of communication subsystem 100 is dependent upon the communication
network in which device 10 is intended to operate. For example, communication

subsystem 100 of the device 10 may be designed to operate with the Mobitex (trade-



wi t-h device 10. It will be appreciated that sone signals received and
transmtted through the subsystem 100 may provide interfering signals with
ot her conponents in device 10, such as mcrophone 112. 10 [0030] Network
access requirenents vary dependi ng upon the type of comruni cation system
whi ch can communicate with device 10. For exanple, in the Mbitex
(trade-mark) and DataTAC (trade-nmark) ngtworks, nobile devices are

regi stered on the network using a unique Personal ldentification Nunber

(PI'N) associ aied, Biikheashedam) eeceldy GRRS RAM SOV &S(gfﬂ%‘j"ﬁ%ﬁ% et ot k

access i s associated with a subscriber or user evi ce
devi ce t her efcom@ufiedidh i r1@&oﬁ(3§hkb§§ifde@%ﬁed' 16 eftedel Mll@l%%’vaﬁgg‘gpm ide I ef er red
0

to as a Subscriber ldentity Mdule card, 1n - order t perate on a

GPRS net wor K corh@03ddiioMhanonedubll R0 NEtMP KoL IEBIRL S@IACQ @AMT’S?‘H& vation
procedures have been conpleted device 10 may send and receive

conmuni cat i omidiigNsluBipRVRcess ONIMM) C@ide PivisiAER AR AdDss C%I\gﬂail’ésoﬂﬁce' ved
from comuni cati on network 140 by the receive antenna 20 154 are routed to

recei ver 150Comhiuahatpin®enetrsPESN GRibaINGkteTHY MI)B[%Q;O‘H%“!J&&&%%»IGTQ own
conversion, filtering, channel selection, etc., and may also provi de anal og

to digital Odrvepsi@data é«ﬁt&kﬁ@-ﬁe@vtﬁksgb&ﬁlsepﬁl@@\éﬁﬂ SR, nafGRA Vesliskgnal s
allows the DSP 158 to perform nore conplex comunication functions, such

as signal dewibldéade 10N [and be degaditathatlsbmdsiSialg rk@ﬁveﬁ%ﬂcﬂ@émmﬁieg 'ﬂﬁ‘!}uiht o be
transmtted to network 140 are processed 9 (e.g., nodul ated and encoded)

by DSP 158 athd s@mestdnin el ipayopbel@elintedfeiin@digls tvhi@rotikd orh@entd Indiet @d IG o anal og
conversion, frequency up conversion, filtering, anplification and
t ransm ssi onsuwchacoivmphoedtizon netmork 140 (or networks) via the transmt
antenna 156. [0032] In addition to processing conmuni cation signals, DSP
158 provides for control

[0030] Network access requirements vary depending upon the type of communication

system which can communicate with device 0. For example, in the Mobitex (trade-mark)

and DataTAC (trade-mark) networks, mobile devices are registered on the network using a

unique Personal 1dentification Number (PIN) associated with each device. In GPRS

networks, however, network access is associated with a subscriber or user of a device. A

15 GPRS device therefore requires a subscriber identity module, commonly referred to as a

Subscriber Identity Module (S8IM) card, in order to operate on a GPRS network.

[0031] When required network registration or activation procedures have been
completed, device 10 may send and receive communication signals over communication
network [40. Signals received from communication network 140 by the receive antenna
20 154 are routed to receiver 150, which provides for signal amplification, frequency down
conversion, filtering, channel selection, etc., and may also provide analog to digital
conversion. Analog-to-digital conversion of received signals allows the DSP 158 to
perform more complex communication functions, such as signal demodulation and

decoding. In a similar manner, signals to be transmitted to network 140 are processed



5 of receiver 150 and transmtter 152. For exanple, gains applied to
communi cation signals in receiver 150 and transnmitter 152 nmay be
adaptively controlled through automatic gain control algorithns

i npl enented in DSP 158. [0033] In a data comruni cati on node, a received
signal, such as a text nessage or web page downl oad, is processed by the
comuni cati on subsystem 100 and is input,to 10 m croprocessor 18. The
received signal is then further processed by m croprocessor 18 for an

QUL PUL 0%, 81 SRY B g SRR ELY L SO RL NGRS L 1

devi ces 106. evi ce user nay mai |

nmessages, Us ig%ga IK@ tha?o%cgnvc('slf&% ng)eg‘%ﬂ@) coEﬂeEsgb 1:, Yi'geerg}lgcég[% fg:g\ag({n%rﬂd 3? msa o (r)r;[a her

auxiliary 1/ evi c , Ssuc ouc

other type of.,i0p, i Th data i,itens 15 may. then
transmitted over %%H?f(ﬁ#lng}g%l%ﬂghlg#mrgig@% g ké)ovr‘r?rﬂlﬁi?ré?;\st"?/lb%mélﬂgbgﬁst em
100. [0034] In a voice communi cation node, overall operation of device 10

i's substanti gd3y] Siddu@ibn Ed}nr@)&@si:@oﬁmﬁfﬂm s&é'sf){ﬂS[ﬁPﬂ@p 0\25 eRlcohdiat

received signals are output to speaker 110, and receive udi o signals are

provi ded t0 87 @tQRPONCandihdndnffierl 195 h&%x&@ﬁl&%&f& %F[)ng t&é&&r‘%&ﬁ?g%“%?éel j;cal

signal and further processing by device 10. crophon erably

an el ectret goBAARSEI0 ik ehARNNG 58 EeMe adMiveAbnt YIRE (@ uéﬁ &LFRARRO gﬁn may be
used which can be nounted to PCB 104 (shown in Fig. 3), including a

si | i con- baseegbntibr AgsiueeimplchRntcl @035} 1 s3hor t -range communi cati on subsystem
102 enabl es communi cati on between device 10 and ot her proxinate systens or

devi ces, which need not necessarily be simlar devices. For exanple, the
short -range ©0%IuNi batdacreosuast@mimya jebidddgnalsuchhs @fefRnessage or

web page download, is prodéssed by the communication subsystem 100 and is input to

10 microprocessor 18. The received signal is then further processed by microprocessor 18 for

an output to the display 16, or alternatively to some other auxiliary I/O devices 106. A

device user may also compose data iteris, such as e-mail messages, using keyboard

(keypad) 14A, thumb-wheel 14B and/or some other auxiliary 1/0 device 106, such as a

touchpad, a rocker switch or some other type of input device. The composed data items

15 may then be transmitted over communication network 140 via communication subsystem

100.

[0034] In a voice communication mode, overall operation of device 10 is substantially
similar to the data communication mode, except that received signals are output to speaker
110, and received audio signals are provided to microphone 112 for further conversion

20 into an electrical signal and further processing by device 10. Microphone 112 is
preferably an electret condenser microphone (ECM), but any type of microphone may be
used which can be mounted to PCB 104 (shown in Fig. 3), including a silicon-based

transducer.



devi ce and associated circuits and conmponents, or a Bluetooth (trade-mark)
5 communi cati on nodul e to provide for comunication with simlarly-enabl ed
systens and devices. [0036] Powering the entire electronics of the nobile
handhel d conmuni cati on device is power source 170. Preferably, the power
source 170 includes one or nore batteries. More preferably, the power
source 170 is a single battery pack, espf iaIIy a rechargeable 10 battery
pack. Power switch 172 provides a separate on/off switch for device 10.

[ 0037] Figs. ects of cover 12 and
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10 battery pack. Power switch 172 provides a separate on/off switch for device 10,
[0037] Figs. 3, 4 and 5 provide further detail on aspects of cover 12 and internal
devices of device 10. For the purposes of illustration, references to front side, back side,
left side, right side, and top and bottom ends are provided using the orientation markings
relative to PCB 104 as shown in Fig. 4. Therein, the front side of the PCB is the front

15 facing side having display 16 mounted thereto. It will be appreciated that the term “lop”
may be used interchangeablely the “front” side and the “top” end of device 10 and
similarly that the term “bottom” may be used interchangeablely the “back” side and the
“bottom” end of device 10. The relative positions will be clear in the context of the use of
the terms. These references provide relative positional references for components for

20 convenience only and are not meant to be limiting, unless otherwise noted.

[0038} PCB 104 provides a substrate for mounting and supporting the internal devices
on both of its top and bottom sides and provides some clectrical circuitry for the devices,

as defined by etchings within the layers of plastic and copper. As such, devices can be



of layers of plastic (or FR4) and copper. M crophone 112 is shown generally
as an oblong casing having aperture 122 on its top all ow ng anbi ent aural
signals to be received there 5 through and to be processed and converted by
its internal conponents into an electrical signal. Typically, there are at
| east two electrical contacts for mcrophone 112 which are generally

| ocated on its bottom side of its casing,, Correspondi ng contact pads are

| ocated on PCB 104 to separately engage the contacts and conpl ete an
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[0039] Certain physical and operational restrictions may affect the location of devices
on PCB 104 and to their placement on a particular side thereof. For example, a
conventjonal industrial exterior design of device 10 has keypads on its top surface, thereby
requiring that the electrical components relating to the keypad be placed on the top side of
15 PCB 104. Similarly, microphone 112 can be sensitive to interference signais from
antennae 154 and / or 156. As such, it is preferable to locate microphone 112 as far away
as possible from antennae 154 and 156. In one design layout, at least one of antennac 154
and 156 is located on the bottom of PCB 104 in the bottom part of device 10. To assist in
isolating microphone 112 from interference from such antennae 154 and / or antenna 156,
20 microphone 112 is located as far away as possible from such antennae; however, design
and spacing restrictions may force the placement of microphone 112 to be closer to such

antennae than preferred (at least for RF interference reasons).

[0040] To further assist in shielding microphone 112, radio frequency (RF) shield can

120 is provided to cover microphone 112 on PCB 104. Shield can 120 provides an



el ectromagnetic shield to isolate m crophone 112 from el ectromagnetic
interference. Such interference may originate fromsignals received and
generated by either antenna 154 or 156. Shield can 120 has aperture 204
therein to allow audio signals entering opening 126 to ultimately enter
shield can 120 and be provided to m crophone 112. The size and shape 5 of
aperture 204 nmay be designed to neet acoustic and shielding requirenents as
needed. In particular, the size should be sufficiently small to stil
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and is a generally thin covering shape over enoug
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Ehleld can 120. Boot 206 does not necessarl ave to co cont act
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acoustic sealing and vibration isolation for nlcr 206 has

an apertune 2@fu&hohd 512UPREE: HEfaER %élﬁﬂlciofﬁhélﬂ 118 Qﬁ%{e%ﬁﬁﬁﬁ Qament

wi th apertures 204 and 122, t hereby allow ng any a |en soun signals to

pass through hoateR0%ia0M 1tﬂ1@@§hlcml&§ ORPERG Ay O.I%l,‘éﬁﬂdu%“ SthBRaLLHERS May

can be employed. Shield can 120 is oblong in shape, but any suitable shape may be used
which can cover microphone 112. At the bottom edge of shield can 120, a laterally
extending {lange may be provided to create a larger gasket area for placement tolerance
15 and more reliabie electrical contact. Microphone boot 206 is provided as a spacer between
shield can 120 and microphone 112. It is made of a compressible, non-conductive
material, like rubber and is a generally thin covering shaped to cover enough of the bedy
} of microphone 112 to prohibit or impede contact between microphone 112 and shield can
120. Boot 206 does not necessarily have to cover all contact points between microphone
20 112 and shield can 120. Boot 206 also provides acoustic sealing and vibration isolation
for microphone 112. Boot 206 has an aperture 208 on its upper surface which is in
approximate alignment with apertures 204 and 122, thereby allowing any ambient sound
signals to pass through boot 206 and reach microphone 112. The various apertures may
be shaped and sized to provide placement of the external port away from the microphone

25 itselfto further enhance microphone placement with respect to the antennae location and



be .shaped and sized to provide placenent of the external port away fromthe
m crophone 25 itself to further enhance m crophone placenent with respect
to the antennae | ocation and 13 the resulting RF interference, provided a
clear path is provided for the anbient sound to reach mcrophone 112. This
may al so provide flexibility in |location and size of external hole 126 in
cover 12. [0041] In the enbodi nent, mcrpphone 112 nay be sol dered or fixed
to PCB 104. In 5 other enbodi nents, m crophone 112 nay be held in place on

PCB 104 usi n@n&efitifetd Ol 0 f, cover
12A. On PCB 1 She ﬁg%gas gﬁh&mm éggggﬁv§%§BME%ﬂ)&ggm%QQ1§%§€§ﬁ a?ﬁrrounds
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perimeter around the footprint which igns wt oun

bottom edge nof. 19hifddecian 120. As such, shield can 120 rests on top of
gasket 210 when in place. 10 In order to provide an RF seal, gasket 210 is
preferably conductive and as such, may be nade froma conductive mat eri al

li ke GS 8000,[003aB 1mf4ulaambm\nanamc}oga@fe 10D BaPXPQSREd £ORLAG P ARAGaunder neat h
the perineter of gasket 210 to provide an electrical connection wth

gasket 210 anthesémi@ldih@aNmicZéphbae @0 nely @6 hEll GApladel dhPdiR 1 04MsiRER 1i@idn i he
circuit may sinply be a connection to an interior ground plane in PCB 104

to assist I nofbmet B, i Bhiaed dingits $ROAR]12ANOLIve B NLERF PAskQl2 16 RWRIVidERA,
wal | s 124 descend vertically inward fromthe interior ceiling of cover 12A

to define i nbeits onfacanidtsyrr@ihds thakicedoni fSotpdapestidephpioMizdg rap waug fit
around a part (or even all) of RF shield can 120 and to assist in aligning

can 120 abovéims ¢ popironerdid the froyiie ware a8iHs vemedidieaty ddfhed B &i@mf our
wal | s 124 which are 20 | ocated on each side of rectangular m crophone 112.
I n ot her enbedlierméntiad cot 1¥Or As such, shield can 120 rests on top of gasket 210 when in place.
10 In order to provide an RF seal, gasket 210 is preferably conductive and as such, may be
made from a conductive material like GS 8000. PCB 104 may have at least one exposed
contact pad underneath the perimeter of gasket 210 to provide an electrical connection
with gasket 210 and shield can 120 to an electrical circuit in PCB 104. The circuit may

simply be a connection to an interior ground plane in PCB 104 (o assist in the RF

15 shielding.

[0042]  [n the interior of cover 12A, walls 124 descend vertically inward from the
interior ceiling of cover 12A to define interior cavity 214, which is shaped to provide a
snug fit around a part (or even all) of RF shield can 120 and to assist in aligning can 120
above microphone 112. In the present embodiment, there are four walls [24 which are
20 located on each side of rectangular microphone 112. In other embodiments, other
arrangements of size and number of walls (e.g. two or three walls) may be provided.
Although they are connected in the shown embodiment, they may not necessarily be
connected. In other embodiments, corner sections may be provided which descend from

the interior ceiling. Aperture 126 in cover [2A in the top surface of cavity 214 allows



arrangenments of size and nunber of walls (e.g. two or three walls) nmay be
provi ded. Although they are connected in the shown enbodi nent, they may
not necessarily be connected. In other enbodi nents, corner sections my be
provi ded which descend from the interior ceiling. Aperture 126 in cover
12A in the top surface of cavity 214 allows 14 audible signals to enter
fromthe outside environnent of device toits interior and m crophone
112. It will be appreciated that other p ysical wal | -1i ke structures may be

i ded withj / PCB 104 20 about
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10 and m ¢r opiAReyl .Y, REARSSIRL AHl0BghREyl 1 vhol o or i n part prior

to insertion on Wien cover ATls fed in pl ace with cover 12B
over PCB 104, |nter|or cavity 214 contacts the top surface of shield can

120. The di mpuaBPNSTRRAcEHENE FelManPRERp&Mits, mecPBbs 134 fnds 12 rghi el d can
120, boot 206, gasket 210 and microphone 112 are defined such that cover

12A presses pdrunmh evidnis ShhiRbihn§ Al 1%%1%11&&1‘{%%51@%%&}5 oReel; 18961 p,hi ch
provides inward pressure on mcrophone 112, there providing an I nward

friction figadi@rmiioph@irhona o RboREBd 104 PO M4l BSod 0k aneled opgsi tion
‘about its contact pads. A fastening neans, such as screw 128, provide a

tight bindi ngicrepabanilsmrhe KkrepasoYes flefovdbebi 288 sinakes heagbheis W th all
el ements appropriately secured within, in place.
10 and microphone 112 may be assembled together in whole or in part prior to insertion on
PCB 104, When cover 12A is fitted in place with cover 12B over PCB 104, interior cavity
214 contacts the top surface of shield can 120. The dimensions and shapes of PCB 104,
covers 12A and 12B, shield can 120, boot 206, gasket 210 and microphone 112 are
defined such that cover 12A presses inward on shield can 120 which compresses boot 206
15 which provides inward pressure on microphone 12, thereby providing an inward friction
fit for microphone 112 onto PCB 104 into its intended position about its contact pads. A
fastening means, such as screw 128, provide a tight binding mechanism to keep cover 12A
and 12B locked together with all elements appropriately secured within, in place.
Alternatively, a set of engageable latches and hooks may be provided among the covers

20 12A and 12B and PCB 104 to provide a snap-fit arrangement of the pieces. Although they

are not shown, antennae 154 and 156 are typically located at one end of PCR 104,

[0044] As shown in Fig. 5, the lateral width of gasket 210 is wide enough to support
the bottom edge of shield can 120, including its bottom flange. Walls 124 are positioned

to fit relatively tightly over shicld can 120 and extend to abut against the top surface of the



Alternatively, a set of engageable |atches and hooks may be provi ded anong
the covers 20 12A and 12B and PCB 104 to provide a snap-fit arrangenent of
the pieces. Although they are not shown, antennae 154 and 156 are
typically | ocated at one end of PCB 104. [0044] As shown in Fig. 5, the

| ateral w dth of gasket 210 is wi de enough to support the bottom edge of
shield can 120, including its bottomfl gnge. Walls 124 are positioned to
fit relatively tightly over shield can 120 and extend to abut against t he
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can 120(2) nner~surface o Interiror cavit oot print of
gasket 130(2) is shaped to have a | arger open area for its aperture 132

than the gor '[mppndRElgrrﬁE%ltlgr(ﬁﬁn&ﬁHr chB&IRLDS shEWE UBRAL S ad¥itichHChAsket NE
shape and size of aperture 132 can be varied to provide different Hel mholtz

resonators bysglf i heviaRAcevRauRdedotr filgd é@t@o@} aRdgesn@kudRebt ure 132,
the bottomof the interior cover of cover 2A(2) and the top of shiel d

can 120(2). Ragiol&RitPhi4 B FQBRNRAL L askeS EiGQZ)QE Qéh&Bo RER-a 1R9RNRSH Sred B hi gh
frequency signals received through aperture 132. For cal cul ation purposes,

one or both pfapeh@e0th@hn AP dpERiIHERYerlResaONGS S8ERM Qs DA BaULt thof the
‘resonator. To assist in fixing elenents in place, the top and bottom of

gasket 130 mayphamMeiARbf dRradhestateanidd 8 @rd R Rt Bed@sitstesdratodf il Xi ng it
to its neighbour. Gasket 210(2) is shaped to align wth the straight
bot t om 00 shihekshce Bound0ydhe lalthe cdieh bSapdiddté 232, dR va@ém exthe Rderfoukbbyer of

cover 12A(2) and the top of shield can 120(2). One use of the resonator is to provide pre-

emphasis to high frequency signals received through aperture 132. For calculation

purposes, one or both of the other apertures may be considered to be part of the resonator.

To assist in fixing elements in place, the top and bottom of gasket 30 may have an

15 adhesive applied thereto to assist in affixing it to its neighbour. Gasket 210(2) is shaped to
align with the straight bottom of shield can 120(2). The walls 124(2) do not extend fully

inward such that they abut against either PCB 104 or RF gasket 210(2). In other

embodiments, other shapes can be defined for the differing elements.

[0046] It will be appreciated that in other embodiments, one or more of the above

20 components may be modified in their sizes and shapes to meet specific operational
requirements. Also, the order of arrangement of the components can be modified. For
example, referring to Fig. 7, a further embodiment is shown where RF shield can 120(3) is
placed underneath boot 206(3). Gasket 130(3) is located between the upper surface of

microphone 112 and the ceiling of RF shield can 120(3). Interior cavity 214(3) is defined



inward such that they abut against either PCB 104 or RP gasket 210(2). In
ot her enbodi nents, other shapes can be defined for the differing el enents.
[0046] It will be appreciated that in other enbodi ments, one or nore of the
above 20 conponents may be nodified in their sizes and shapes to neet
specific operational requirenments. Also, the order of arrangenment of the
conponents can be nodified. For exanple,.referring to Fig. 7, a further
enbodi ment is shown where RF shield can &20(3) is placed underneath boot
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Cavity 214(3), q§§;n§§(@ Hel avity in a simlar manner as described
above. [0047] SIt T g apg?%%%%&gd that one feature of the enbodinents is

a systemwhich 5 alloms m cr ophones to be nounted onto a PCB and be
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m crophones to the PCB. It is biased inward
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a friction fit between the PCB and the cover of the devic
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inward friction or pressure onto the 10 shield. For exanple, F shi el d

can may be pphvi gedfanetch J\ﬁﬁ(ﬁ&‘lﬁﬁn&ﬁetﬂ&pﬁg&%ﬁhgﬁlefslﬂf:ld i} Ak ebess fNat . engage
with corresponding el ements on the PCB or the |ower cover to secure the

shiel d in pl acgion Al EOwech i IEIB @lddhd@Y e il tod Oyt i ﬁﬁéf%%oﬁﬁlgiﬂg ed into
the PCB. It will be appreciated that there are other securing techniques
whi ch coul d bgetzeided diadchsiques RY be DakY BnpaRliA@Ld Btion or pressure onto the
10 shield. For example, a RF shield can may be provided with latches or receptacies for
latches that engage with corresponding elements on the PCB or the lower cover to secure
the shield in place. Also, the shield may be held down with screws secured into the PCB.

It will be appreciated that there are other securing techniques which could be used that do

not involve soldering,

[5 [0048] In other embodiments, a microphone and a shield can may be placed on the
back side of a PCB of device 10. Therein, a back cover for device 10 is provided with an
appropriate interior cavity (similar to one described above) to impart an inward, upward
pressure on the shield can to press it against the PCB and the microphone to hold the
microphone in place. it will be seen that such embodiments operate in a similar manner to

20 embodiments described above, but for relevant components being placed on the back side

of the PCB and mounting and alignment features being provided in the back cover for

device 10.



15 [0048] In other enbodinents, a m crophone and a shield can may be pl aced
on the back side of a PCB of device 10. Therein, a back cover for device
10 is provided with an appropriate interior cavity (simlar to one

descri bed above) to inpart an inward, upward pressure on the shield can to
press it against the PCB and the m crophone to hold the mcrophone in
place. It will be seen that such enbodi ts operate in a simlar manner to
20 enbodi nents descri bed above, but for reIevant conmponent s bei ng placed on

t he back si dE[ooz,@ t hﬁ[hgﬁ tﬁ%"QVg‘P ge}las%eﬁ%sm il7d quggegéfr];c%ﬁ% %Bﬁéﬁgf &

provided in the back cover vice
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enbodi nents, various nodifications thereo

skilled in tRgp m.th t he i nvention as
outlined in t healgtdgll)éﬁéﬁggg%é%ggﬁﬁégfﬂg Ci%h(:)g as %\tFne it} thf C!dﬂflsc‘wﬁﬁ{?ﬁ{ii cation
device (10) geRprising: a printed circuit board (PCB) (104) having a
conductive pad; a mcrophone (112) having an electrical contact; a
metallic can (120) providing an RF shield, said can shaped to cover the

m crophone (112) on the PCB and having an opening (204) for sound to reach
said m crophone; and a cover shaped to enclose said PCB (104) and said can
(120), said cover having an internal cavity (214) defined by a set of
wal I s, said cavity being shaped to receive said can to hold said can in
pl ace over said m crophone and said cover being shaped to press said can



towards said PCB to fix said m crophone onto said PCB such that said
contact of said mcrophone is pressed agai nst said conductive pad. 2. The
conmruni cation device as claimed in claiml, wherein said set of walls are
lined with a netallized material making contact with said RF shield. 3.
The communi cation device as clainmed in ady one of claims 1 to 2, further
conpri si ng...a.RF gasket (210) shaped to contact a bottom edge of said RF
shield can 20), said gasket being |ocated between said PCB (104) and
said RF shield can (120); and an electrical connection in said PCB
contacting said RF gasket to conplete a ground path for said RF shield can
to a ground conagohiredatiordeyme ¢ oPERBaprdingThe conmmuni cation device as cl ai ned
inclaim3, further conprising: a mcrophone boot fitted to cover said

m cr ophone. 5.2 FivedcenihepcdPCB 100 \nagry asordlidiveread;in claim 4 further
conprising: a gasket (130) between the RF shield can and the inner surface
of the internd MERIG (1128 havingeanedasgaicealfflon device as clainmed in claim 3,

(120) 10°7, Sitie kAR O aliPcock e aear e efar fe gropBitRoD
conpri si w:tn@@@gmav&gw%ﬂbpmgﬁgg;&@gur@%&@gﬁsa% mifBnglcLgphone and the

ceiling of the RF shield can e communi cation vice as clained

in any one of «dodérBagedti®eriosh WEit PEE (CYBSd Sdid\&hin (120) HRINHdr thaviePdH R 14)
| ocat ed above said m crophone. 9. The comruni cation device as clained in

cl ai m 8, wher envityt{?1e) Heflnadhof & zetobwhlbysaidscadief hahebhbyedao respiae eaidl coab edd
i mredi ately underneath said cover (1 2A).
said can in place over said microphone and said cover being shaped to press said can
towards said PCB to fix said microphone onio said PCB such that said contact of said

microphone is pressed against said conductive pad.

2. The communication device as claimed in claim 1, wherein said set of walis are lined with a

metallized material making contact with said RF shield.

3. The communication device as claimed in any one of claims 1 to 2, further comprising:
a RF gasket (210) shaped to contact 2 bottom edge of said RF shield can (120), said gasket
being iocated between said PCB {104) and said RF shield can (120); and
an electrical connection in said PCB contacting said RF gasket to complete a ground path for

said RF shield can to a ground connection in said PCB.

4, The communication device as claimed in claim 3, further comprising:

a microphone boot fitted to cover said microphone.

5, The communication device as claimed in claim 4 further comprising:

a gasket (130) between the RF shield can and the inner surface of the internat cavity.

6. The communication device as claimed in ciaim 3, further comprising:

a microphone boot fitted to cover said RF shield can (120).



10. The communi cation device as clainmed in any one of clains 1 to 9,
further conprising: an antenna (154) |located at least in part within said
cover. 11. The comruni cation device as clained in any one of clains 1 to
10, wherein the shape of mcrophone (112) and also of netallic can (120)
is rectangul ar. 12. The communication deWice as claimed in any one of

claims 1 ?t‘o 10rhe"¥8%%hf8atmn%%8 ehe%nc?airgé‘c;'i%)claimhgﬁur%e(r:golnj]prgigi%g;: shaped case.

a gasket (130) between the surface of the microphone and the ceiling of the RF shield can

(120).
8. The communication device as claimed in any one of ¢laims 1 to 7, further comprising:
a Helmholtz cavity (214) located above said microphone.
a. The communication device as claimed in claim 8, wherein the Helmhoitz cavity is defined by a

space located immediately underneath said cover (12A).

10, The communication device as claimed in any one of claims 1 to 9, further comprising:

an antenna (154} located at least in part within said cover.

11, The communication device as claimed in any one of claims 1 to 10, wherein the shape of

microphone (112) and also of metallic can (120) is rectangular.

12. The communication device as claimed in any one of claims 1 to 10, wherein microphone (112)

has a cylinder shaped case.



