1 M CROPHONE COUPLER FOR A COVMUNI CATI ON DEVI CE [ 0001] The invention
relates to a m crophone coupler for a voice comrunication device, in
~ particular a coupler providing an air channel fromthe exterior of the
‘device to a microphone | ocated within the device. 5 [0002] In a voice
conmmuni cati on device, a m crophone and a speaker nust be provided in order
to allow a user to send and receive audio signals with another conpatible
.device used by another person. [0003] In a typical telephone, a handset is
provi ded which is a shaped formhaving two transducers, e.g. a mcrophone
and a speaker, positioned in a well-spaced rel ationship. 10 Meanwhil e,
portabl e: comuni cati on devices, such as cgllular phones, have smaller and
smaller formfactors. Locating transducers in a cellular phone is a
di fficult task, because there are space restrictions on potenti al
| ocations for the t MHSROPHONEGOUPLERKFORIAMCOVBMUNICATIQNOEYICERe | ocati on
of a transducer, such as a mcrophone, nust be sufficiently isolated from.

si gnal interfepgige 9@BENaMRH i@ ALNGERIRAY ERBR: Ik & Dbibe doRenRRERS. 15
[ 0004] ThHere is a need for an arrangenen? whi ch addresses such difficulties

in the prior afbice, PRI B cupldr bidhidBRRE &l chAnS AL £3dricP B HENNVEE td £
provi ded. The device conprises: a printed circuit board (PCB) having a

circuit for a HhRHeaRekd WiRinthLd-pRBone; and a RF shield can shaped to
fit over the m crophone about the PCB. In the device, the shield is 20

fixedly attached to the PCB above the m crophone and the shield can is
bi ased t oway ds[00dRg ITh @ voipdH euneniinicatial dbvicher mic®pamb anta ipaakpt moe be 2

provided in order to allow a user to send and receive audio signals with another

cbmpatible device used by another person.

[0003] In a typical telephone, a handset is provided which is a shaped form having two
transducers, e.g. a microphone and a speaker, positioned in a well-spaced relationship.

10 Meanwhile, portable communication devices, such as cellular phones, have smaller and
smaller form factors. Locating transducers in a celiular 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.

15 [0004] There is a need for an arrangement which addresses such difficulties in the

prior art.

[0005] In a first aspect, a communication device is provided. The device comprises: a
printed circuit board (PCB) having a circuit for a microphone; the microphone; and a RF
shield can shaped to fit over the microphone about the PCB. In the device, the shieid is

20  fixedly attached to the PCB above the microphone and the shield can is biased towards the

microphone to hold the microphone in place.



[ 0006] The device may further conprise a cover shaped to enclose the PCB
and the RF shield can, wherein the cover provides pressure on the RF
shield can to press down on the mcrophone to fix it in place on the PCB.
[ 0007] In the device, thé cover may further ‘conprise an internal cavity
defined by a 5 set of walls, wherein the cavity is shaped to receive the
shield can. [0008] In the device, the set of walls may be lined with a
.metallized material. [0009] 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 electrically
conductive. An electrical connection in the PCB may be 10 provided
contacting the RF gasket to conplete a ground path for the RF shield can,

whi ch goes thigugh te agaskel fitnd: Dingl.0U 00 PaLika & ORI uTbendRyige ey

further conprise a m crophone "boot ed to cover one o e m crophone

and the RF gasgelnield 1 herdih he A6V E@v{ﬁ@ﬁ’g%&é% fhe 2 TRield%n & drb &t

cavity located in a space defi ned ately below the cover. [0012] In

a second aspeche RictHMBMND ER iR PlallMithepds® Provi ded. The device conpri ses:
a cover; a printed circuit board; a m crophone on the printed circuit

board; an antenna |ocated at least in part within the cover; and a RF

shiel d can shapest]t o thite devies, tHelt@ver FiaG FRMBORMpARGHMTintthE [RGB defifedth@ devi ce,
the cover is shaped to enclose the PCB and the 20 RP shield can and to

provi de presswetofamlis,hheRin BHERIH isGRdpeld & bicxdhdshRidagh the RF shield can
and the m crophone to the PCB. 3 [0013] In the device, the cover may

further conprise an internal cavity defined by a
{0008] In the device, the set of walls may be lined with a metallized material.

[0009] The device may further comprise: a RF gasket shaped to contact a bottom edge
of the shield can and the PCB. The gasket may be located between the PCB and the shield
can and may be electrically conductive. An electrical connection in the PCB may be

10 provided contacting the RF gasket to complete a ground path for the RF shield can, which

goes through the gasket to the ground path.

[0010] The device may further comprise a microphone boot fitted to cover one of the

microphone and the RF gasket.

[0011] The device may further comprise a Helmhoitz cavity located in a space defined

15  immediately below the cover.

[G012] In a second aspect a communication device is provided. The device comprises:
a cover; a printed circuit board; a microphone on the printed circuit board; an antenna
located at least in part within the cover; and a RF shield can shaped to fit over the
microphone about the PCB. In the device, the cover is shaped to enclose the PCB and the
20  RF shield can and to provide pressure on the RF shield can to fixedly attach the RF shield

can and the microphone to the PCB.



set of walls, where the cavity is shaped to receive the shield can. [0014]
In the device, the set of walls may be lined with a netallized material.
[0015] The device may further conprise: a RF gasket shaped to contact a

- "bottom edge 5 of the shield can ahnd the PCB. The gasket may be |ocated ~
between the PCB and the shield can and may be el ectrically conductive. An
el ectrical connection in the PCB may be provided contacting the RF gasket
-to conplete a ground path for the RF shield can, which goes through the
gasket to the ground path. [0016] The device nmay further conprise a

m crophone boot fitted to cover one of the 10 mi crophone and the RF gasket.
[0017] In other aspects various conbinati$ns of sets and subsets of the
above aspects are provi ded. BRI EF DESCRI PTI ON OF DRAW NGS [ 0018] The

foregoing and GIGT 3BRRGkACOlnd Rl S0P W IRESIR AR pARGLEN 15

fromthe follo escriptiadn I'c enbodi nents t t he

acconpanyi ng i I I . npl e only, the
princi pl es of d%ﬁ%&%\%%llegﬁ? &ﬁl"lﬁytﬁ’tﬁfé&%%?ar\?\n&ﬁj\gé?% S\%"led?c)égl i ke el enents feature
| i ke reference nunerals (and wherein individual elenments bear unique

al phabeti cal sgbfd)xesthihd ROt knde@rRidmbhpoAideh Ok a HcpBlAMMmeEqA _
communi cati on device incorporating 20 various enbodi nents of the invention;

[ 0020] Figure 2 [0021] Figure 3 5 [0022]Figure 4
[0015] The device may further comprise: a RF gasket shaped to contact a bottom edge
5  ofthe shield can and the PCB. The gasket may be located between the PCB and the shield
can and may be electrically conductive. An electrical connection in the PCB may be

provided contacting the RF gasket to complete a ground path for the RF shield can, which

i goes through the gasket to the ground path.

{0016]) The device may further comprise a microphone boot fitted to cover one of the

10 microphone and the RF gasket.

[0017] In other aspects various combinations of sets and subsets of the above aspects

are provided.
BRIEF DESCRIPTION OF DRAWINGS

[0018] The foregoing and other aspects of the invention will become more apparent

15  from the following description of specific embodiments thereof and the accompanying
drawings which illustrate, by way of example only, the principles of the invention. Inthe
drawings, where like elements feature like reference numerals (and wherein individuat

elements bear unique alphabetical suffixes):

[0019] Figure 1 is a block diagram of a communication device incorporating

20 various embodiments of the invention;



10[ 0023] Figure 5 [0024]Figure 6 15[ 0025]Figure 7 4 is a block diagram of

i nternal conponents of the comunication device of Fig. 1, including a

m crophone and a m crophone coupler; is an expl oded upper perspective view
of -aSpects of the mcrophone coupler and its surroundi ng components of a
first enbodinment related to the device of Fig. 1; is an expl oded | ower
cut-off perspective view of aspects of the nicrophone coupler and its
.surroundi ng conponents of the first inplenmentation of the device of Fig.

2; is side cross-section view of the mcrophone and its surrounding
conponents of the inplenentation of Fig. 2; is side cross-section view of a
m crophone and its surrounding conponent g of a second enbodi nent rel ated
to the device of Fig. 1; and is side cross-section view of a m crophone

and its surr ng ¢ ts f e di nent rel at to the
devi ce of Fi g%gﬁ]DETA R otttk A AR TE b [0026] A

portion of the disclosure of thi g, pglgnt,g TSR PR L SHRL ¥ oh

and a microphone coupler;

[0021] Figure 3 is an exploded upper perspective view of aspects of the
5 microphone coupler and its surrounding components of a

first embodiment related to the device of Fig. 1;

[0022] Figure 4 is an exploded lower cut-off perspective view of aspects of
the microphone coupler and its surrounding components of

the first implementation of the device of Fig. 2;

16 [0023]  Figure5 is side cross-section view of the microphone and its

surrounding components of the implementation of Fig. 2,

[0024] Figure 6 is side cross-section view of a microphone and its
surrounding components of a second embodiment related to

the device of Fig, 1; and

15 [0025] Figure 7 is side cross-section view of a microphone and its
surrounding components of a third embodiment related to

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

[0026] 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.



20 subject to copyright protection. The copyright owner has no objection to
the facsimle reproduction by any of the patent docunent or patent
disclosure, as it appears in the Patent and Trademark O fice patent file
or records, but reserves all copyright rights whatsoever. 5 [00271 The
description which follows, and the enbodi nents described therein, are

provi ded by way of iIIustration of an exanple, or exanples, of particular
~enbodi nents of - the principles of the present invention. These exanples are
provi ded for the purposes of explanation, and not |imtation, of those

principles and of the invention. In the 5 description, which follows, |ike
parts are marked throughout the specificasion and the drawings with the
sanme respective reference nunerals. [00281 FIG | schematically illustrates

a handhel d nol0b27] Cc oI AeseAbtionwHikdvbitivs 1 4hd tia hbollisnehte dRefRG tiferein, Akl Udi Ng a
cover 12, an input device (e.g. keyboard 14A or thunbwheel 14B) and an

out put devi ce fravidghiddplvay of Blistravibei 6funieSanipl€ besables, af garalir emBbslihémgrrd
Crystal Display (LCD), although other types of output devices nay

al ternativel y thepringtpldsio? thel predanpineéitioy., Tioey&ampRs ars pivided fbe the polpyeaspdonat e
structure and maybe forned via known plastic form ng techniques. To assi st
i n assenbly ofexgiamitios, abd potdimimation] 2f thyqeipeiatiplys and @fhE i eftioh\n thé Nore pi eces
which fit together in a fitted arrangenent to enclose the internal devices
and form ans exdegaripGon, edhgchdiglower likd uitcaee thakkedhroughcatmht epeci€ioation ad@theray 15
conprise an upper cover (12A) and a | ower cover (12B). Physically for

devi ce 10, coviawingdwitiaie encotpogiat ederstet himaahls.y, or nmay take on ot her

si zes and shapes (including clanmshell cover structures). As device 10 is a
conmmruni cation device, it has a speaker 110 and m crophone 112 as

conmponent s codﬁ@&ﬂedIﬁﬁdlE@ﬁnﬁGNhEMU%@wehb%ﬂh@@n@bwﬂmcmnm@mamdwwgbﬂkmare

w thin device 10 to provide a final aural communication interface with
and its components, mcludmg acover 12, an input device (e.g. keyboard 14A or

thumbwheel 14B) and an output device (a display 16), which is preferably a graphic

10 Liquid Crystal Display (LCD), 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 vertically, 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.

[0029] Referring to Fig. 2, operating elements of device 10 are shown. A central data
processing element in device 10 is microprocessor 18, which is shown as being coupled
between keyboard 14A, thumbwheel 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



20 communi cations received by device 10, such as a tel ephone call. [00291
Referring to Fig. 2, operating elenents of device 10 are shown. A central
data processing elenment in device 10 is mcroprocessor 18, which is shown
as being coupled between keyboard 14A, thunbwheel 14B, display 16 and a
seri.es of other internal devices. For the purposes of the description, the
term keypad and keyboard refers to both the 6 exterior nechani cal exposed
“key el ements and the underlying switch and activation elenents (e.qg.

el astonmers, dones and contact regions). The mcroprocessor 18 controls the
operation of the display 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 Exenplary m croprocessors which may be used for m croprocessor
18 i ncl ude Dat&tc@isOmedhbmicrd expragddey slemkas andithy wderhdessdtcs amindtitatien 6200
series mcroprocessor, both available fromlintel Corporation. [0030] In
addi tion to thdemangreprdotseot ddnBs and dvataci mgiemshal hed@viop@sesair 18 bentdBvi ce 10
are shown schematically. These devices include: a comunication subsystem
100, a short 1tbe pperagion obtherdispleat 6, enwslldsshesdverail PR ation of @ik deficealdxinl i ary 1/ O
devices 106, a serial port 108, a speaker 110 and a m crophone 112. Menory
for device 10 iespopyedy pafetion pf Kely aghtherkeyboard 144 6r thwobReelddMbhacess Menory
(RAM 118. Internal devices are enclosed within cover 12 and typically are
ei t her nount edExsmpramsrapmcesgors iwhehintay e ased frPGBpproedsfdr X & thelude Biara 95t er i or
part of the cover or suspended by sone nmeans within cover 12. Radio
frequency 15 (Reye-mhpkpietiecmisropRBessore vidibs 6200 seras aidroprecesson rbbravdieble

m crophone 112 to extraneous RF signals. [0031] The device 10 is
preferably a tiwmiws Gosmdrasiofir equency (RF) communi cati on

[0030] In addition to the microprocessor 18, other internal devices of the device 10 are
shown schematically. These devices include: a communication subsystem 100, a short-
10 range communication subsystem 102, a set of auxiliary I/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 circuit board (PCB), affixed to an
interior part of the cover or suspended by some means within cover 12. Radio frequency
15  (RF) shield can 120 provides a protective chamber for microphone 112 to extraneous RF

signals.

[6031] 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 {0032] 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 thereof, may



devi ce having voice and data comuni cation capabilities. In addition,
device 10 preferably has the capability to communi cate with ot her conputer
systens via the Internet. 20 [0032] Operating system software executed by
the microprocessor 18 is preferably stored in a conputer readablée nmedium
such as flash nenory 116, but nmay be stored in other types of nenory

devi ces, such as read only nenory (ROM or simlar storage elenent. In
‘addi tion, system software, specific device applications, or parts thereof,
may 7 be tenporarily |oaded into a volatile store, such as RAM 118.
Communi cation signals received by the nobile device may al so be stored to
RAM 118. [00331 M croprocessor 18, in addiftion to its operating system
functions, enables execution of software applications on device 10. A set
of software aphd te®pdrii $oatibtbihto™ voRkilelstre, BARIaC RABY 1 1BE COpGudlchiASigngdych as a
voi ce conmuni cation nodul e 130A and a data comrunication nodul e 130B, may
be installed orcdia biem mébilk Aedets hiychlsvan whbaate/RAMOT18. downl oaded thereafter.
Cel | mapping nodul e 130C nay al so be installed on device 10 during

manuf acture. As well, additional software nodules, illustrated as an other
sof tware nodul083330NViomriredessomi8, nerddition tol itsspermiie, sysenp &msidonalenibiddsor mat i on
manager (PIM 10 application, nmay be installed during manufacture or

downl oaded t he¢sseiftion of jofitwareeplicaorb@n devieMOa ppiei dabvfreare applipatiefiethabl y
capabl e of organi zi ng and managi ng data itens, such as e- nmail nessages,
cal endar evé&nt eontrgldiasie demadel oppeiomgmsh asappEk nomBbmtistionmddilasiOA dndaslata Pl M
application is also preferably capable of sending and receiving data itens
via a w rel essconmpinigatitn hadule 1IHB[ 0@BHlingdedhenitte aleviont Of dwniog inemezctirnad udi ng
data and voi ce comuni cations, are performed through the conmunication
subsyst em 100, dewndeadedibetoafier.t GelbueppingneodsledBOC may also be installed on device 10

during manufacture. As well, additional software modules, illustrated as an other software
module 130N, which may be, for instance, a personal information manager (PTM)

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 [0034] 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 c.)ne or more antennae, illustrated as receive 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 (DSP) 158 and local oscillators (L.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-



range comuni cati on subsystem 102. Communi cati on subsystem 100 i ncl udes
receiver 150, transmtter 152 and one or nore antennae, illustrated as
receive antenna 154 and transmit antenna 156 (which are typically conbined
into a single antenna). In addition, 20 comuni cati on Subsystem 100 al so -
i ncl udes processing nodul e, such as digital signal processor (DSP) 158 and
| ocal oscillators (LOs) 160. The specific design and inplenentation of
‘communi cati on subsystem 100 i s dependent upon the comruni cation network in
whi ch device 10 is intended to operate. For exanple, comrunication
subsystem 100 of the device 10 nmay be designed to operate with the Mbitex
(trade 8 nmark), DataTAC (trade-mark) or &eneral Packet Radi o Service
(GPRS) nobile data communi cation networks and al so designed to operate
wi th any of a mak), BayTAE (valeaeark)oo Fanonil CadkietRaditeSantice(SPRSabbikdatAdvanced
Mobi | e Phone Service (AMPS), Tine D vision Miultiple Access (TDVA), Code
Di vi si on Ml t iengwAceEnNcBGOIA anfPalscdnhe o Cpsriel wiith atyl affa vadaty bfowice PCS) ,
A obal System for Mbile Conmunication (GSM, etc. Oher types of data and
voi ce net wor ksemponiagmpatvaris, axklad Advegred Mudbjle Risope Sbrsioe PEMBS), Tinred with
device 10. It will be appreciated that sone signals received and
transmtted tHpigiaiph Muldipde 4crdsssy(SDdM )10 erDiyision Multiple AntadDAAgrehanal s wit h
ot her conponents in device 10, such as mcrophone 112. 10 [0035] Network
access requ r epmmmtsnicatioy SateipediSh gilehably stemefot MpkilcaFonomminatiorc@SMnete.syst em
whi ch can communicate with device 10. For exanple, in the Mbitex
(trade-mark) Gther thees affih® 4t vaidengreoky, bpibtseyaratsand imégrited, dey blsebe wiliged
regi stered on the network using a unique Personal ldentification Nunber
(PI'N) associ atwith devich 1@als Wiltlesdpprsciated thePRBe sigetlnerdived shdwaseitied fetugbr k
access is associated with a subscriber or user of a device. A

the subsystem 100 may provide interfering signals with other components in device 10,

such as microphone 112,

10 [0035] Network access requirements vary depending upon the type of communication
system which can communicate with device 10. For example, in the Mobitex (trade-mark)
and DataTAC (trade-mark) networks, mobile devices are registered on the network using a
unique Personal Identification 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 (SIM) card, in order to operate on a GPRS network.

[0036] When required network registration or activation procedures have been
completed, device 10 may send and receive communication signals over communication
network 140. 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



15 GPRS device therefore requires a subscriber identity nodul e, commonly
referred to as a Subscriber Identity Mdule (SIM card, in order to
operate on a GPRS network. [0036] Wen required network registration or
activation procedures have been conpleted, device 10 may send and receive
conmruni cation signals over communicati on network 140. Signals received
_from communi cati on network 140 by the receive antenna 20 154 are routed to
recei ver 150, which provides for signal anplification, frequency down
conversion, filtering, channel selection, etc., and may al so provi de anal og
to digital conversion. Anal og-to-digital conversion of received signals
allows the DSP 158 to performnore conpl%x communi cati on functions, such
as signal denodul ation and decaodin a simlar manner, signals to be
transmitted tdS8elREpRed Ny caraded by sléé a@i arg hegyprovidesia ranseittes A2 ®hcoded)
by DSP 158 and,ar then rOV|ded to transmtter 152 for digital to anal og
conver si on, ‘Eﬁ@gﬁﬁvaﬁ% ﬁ@@?é@@ﬁﬂw¥?3¥%Y¢ﬁ@‘ﬁgﬁﬁﬁngm@%?ﬁﬁﬁwﬁhd
transn155|on to comuni cati on network 140 (or netwark via the transmt

ant enna 156. [TEFFsqTo sampmiga{iop BeBPEes & r‘i‘ﬁtwé’ﬂﬁ}fﬂﬁfhé Ei“‘i‘sa‘r‘lt B[EP°E, DSP

158 provides for control 5 of receiver 150 and transmtter 152. For

| e, I |
Cranem ttor 124098 3 a%ﬂ"tg)g?%?éys‘s’%%hf Pt el S Fhades Ry o
control al gor 'gf &Ewerrrl%i) %rqaaganhmltfer IQSIID:‘méL g&%@gl&,ﬁ%&%%?pllee\g%coglgaxgﬁ%&mﬁ{%éat IO

node, a receive suc a‘tex

process ed by tlﬁ%g‘é%?p]i‘éﬂ Ia&c?’trrdnglggt%y p5§¥n y%151(:]Latp%]%Vﬁﬁl d%?rl()lu h automgac %eg/n

m Cr oprocessor recel ve cess

m croprocessor,, %@dggﬁgwgggg@éﬁg£afgg%@isglsplay 16 or alternatlvely to
ar e

sone ot her auxi rces 1 ‘devi ce user may al so conpose data
items, such as e-mail nessages, using keyboard

[0038] In a data communication mode, a received signal, such as a text message or
web page download, is processed 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 items, such as e-mail messages, using keyboard
(keypad) 14A, thumb-wheel 14B and/or some other auxiliary I/O 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.

[0039] 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.



(keypad) 14A, thunb-wheel 14B and/or sone other auxiliary 1/0 device 106,
such as a touchpad, a rocker switch or sone other type of input device.
The conposed data itens 15 may then be transmitted over communi cation
network 140 via comruni cati on subsystem 100. [0039] In a voice

communi cation node, overall operation of device 10 is substantially
simlar to the data comruni cati on node, except that received signals are
output to speaker 110, and received audio signals are provided to

m crophone 112 for further conversion 20 into an electrical signal and
further processing by device 10. Mcrophone 112 is preferably an el ectret
condenser microphone (ECM, but any type Hf mnicrophone may be used which
can be mounted to PCB 104 (shown in Fig. 3), including a silicon-based
transducer. 10[00§@0403hogtrargecpmmyeiciomsuhsystan | @renshispwinanicdda betwabi es
comuni cati on between device 10 and ot her proximte systens or devices,
whi ch need not dayieed8 ged ¢they phreirsdtnsyistams oxidsyicese whickored eximrepdsearilt beesimilar
short-range conmuni cation subsystem may include an infrared device and
associ at ed ci reqyices Fonexam Sxssharsrangy comnBinigetiancubsy ftem adp inghidk)n Bfrared
communi cation nodule to provide for comunication with simlarly-enabl ed
systems and de’ricgead ashepiptercirryirand ernonente r 4 Blaetedtb (trademiadgd of the nobil e
handhel d communi cation device is power source 170. Preferably, the power
source 170 ¥ nctuyanicgHen @Pdlﬁfbtﬁé’rqya{gtf%frcio@gl.unicmﬂéﬂﬁbrﬁéﬁi@rl&ﬁhwedﬁk‘f@ew@mr
source 170 is a single battery pack, especially a rechargeable 10 battery
pack. Power swiqVéss-172 provi des a separate on/off switch for device 10.
[00421 Figs. 3, 4 and 5 provide further detail on aspects of cover 12 and

i nt ernal . . .
[0041] Powering the entire electronics of the mobile handheld communication device

is power source 170. Preferably, the power source 170 includes one or more batteries.
More preferably, the power source 170 is a single battery pack, especially a rechargeable

10 battery pack. Power switch 172 provides a separate on/off switch for device 10.

[6042] 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 “top”
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
“pottom” 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.

[0043] PCB 104 provides a substrate for mounting and supporting the internal devices
on both of its top and bottom sides and provides some electrical circuitry for the devices,

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



devi ces of device 10. For the purposes of illustration, references to front
side, back side, left side, right side, and top and bottom ends are

provi ded using the orientation markings relative to PCB 104 as shown in
Fig. 4. Thérein, the front side of the PCB is thé front 15 facing si'de
havi ng di splay 16 nmounted thereto. It will be appreciated that the term
"top" nmay be used interchangeablely the "front" side and the "top" end of
~device 10 and simlarly that the term"bottonl may be used

i nterchangeabl ely the "back"” side and the "botton end of device 10. The
relative positions will be clear in the context of the use of the terns.
These references provide relative positiqgnal references for conponents for
20 conveni ence only and are not nmeant to be limting, unless otherw se

noted. [00431 fRBddedy picRyd H&Sord thertB$ tduadifs hesi-d GTPaB 10d. P0G 184188QNfINY t he
internal devices on both of its top and bottom si des and provi des sone

el ectrical cirfidtintabl¢ Wihin doba@ 19QYHiEAT via BRwIECPCIEG: BY gorlerdlly PASarvhiidiidh t he
| ayers of plastic and copper. As such, devices can be 11 nore densely

packed t her eorsfldybe bEplystic estFR4NEndicBEped] MRrephoRGB2 I QlowbdRerhBflad 5 oﬁl%ﬁ%l rely
nmount able wthin cover 12, typically via screws. PCB 104 is a generally

pl anar sandw Glasin®havingpertirof22[h s tdpGlloWing bFikntaRLl SERARES be Mdvamkane 112
is shown generally as an oblong casing having aperture 122 on its top

al | owi ng anbi ehdouglitmdlo 5d Gourbssd bl JoBveiee By MEidtctrARdompondnlirifit gleladiaeal 0 be
processed and converted by its internal conponents into an el ectrical

signal . Typi calignyl, Tyhiedlsy, ter atdat laasio tlvdri@l emtabis G miGopione | B Wigéh are
m crophone 112 which are generally located on its bottomside of its

casi ng. Cor r esgeadaliyigeat@vhas botiadSdeadfets katal €drrespondifgRoddd phds abelpautadt el y
engage the contacts and conplete an electrical circuit to which can be
used by ot her @iRIReIMMSo viphiaiely cdl@ape @it chitactd smdRbiiplkte @i blREt 68 Bircit tovhic®pPhone
112 10 may be inplenented having a cylinder shaped case.
o can be used by other elements within device 10. In other embodiments, microphone 112

10 may be implemented having a cylinder shaped case.

[0044] 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
conventional industrial exterior design of device 10 has keypads on its top sﬁrface, thereby
requiring that the electrical components relating to the keypad be placed on the top side of
15 PCB 104. Similarly, microphone 1 12 can be sensitive to interference signals 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 antennae 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).

[0045] 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



[ 00441 Certain physical and operational restrictions may affect the

| ocati on of devices on PCB 104 and to their placenent on a particul ar side
t hereof. For exanple, a conventional industrial exterior design of device
10 has keypads on its top surface, thereby requiring that the electrical
conponents relating to the keypad be placed on the top side of 15 PCB 104.
Simlarly, mcrophone 112 can be sensitive to interference signals from
~antennae 154 and / or 156. As such, it is preferable to | ocate m crophone
112 as far away as possible fromantennae 154 and 156. I n one design

| ayout, at |east one of antennae 154 and 156 is |ocated on the bottom of
PCB 104 in the bottom part of device 10. (ko assist in isolating m crophone
112 frominterference fromsuch antennae 154 and / or antenna 156, 20

m crophone 112 1dcgom@GRtiChiddtoli@at@MRYopAShcAS bRleR kP SHGReRNERONGRE
however, design and spacing restrictions may force the placenent of

m crophone 112infegre1b@ceqlka@%eiFma@ i HGinaIR tRBNaLnk Bl ralaaly RIth@ dntbidha 1kea@st for
RF interference reasons). [00451 To further assist in shielding mcrophone

112, radio frempéeSrld(cRIr 205k Shettue@04 #@Rin t6 aldvPMideihhR eﬁt@N@qp@ﬁiﬁ%Pﬁhone
112 on PCB 104. Shield can 120 provides an 12 electromagnetic shield to

i sol ate m cr oplenEnalelyerér@iteRlc@e t T00NR8NSbVifed D hREbRLRNLR. TRYSE: and shape
interference may originate fromsignals received and generated by either

ant enna 1545 or of ap&fure £ mRlyChe Gadigntd & Mas aRBRIctabd shidliflg fel@ifeRichits bOnedldddow audi o
signals entering opening 126 to ultimately enter shield can 120 and be

provi ded to m Erpapiaae tht e shbiR wisd@icRng sshapestd Ppévidngetie RF2041dmRYy be
designed to neet acoustic and shielding requirenents as needed. In

particul ar, t heutsifficietiaaketodfios uédukied @bl Yo 58Pinto ifs Ont&ridr kd refsh@diérdghone
effective RF shielding, but sufficiently large to allow acoustic signals
to pass into i1 imbelendbdit@nt f§Retre T0L1sQRMAAARI has a diameter of approximately 1 to
2 mm. Shield can 120 is preferably made of metal and is shaped to completely enclose
10 microphone 112, but for aperture 204, when microphone 112 is mounted onto PCB 104.
In the embodiment it has a thickness of approximately 0.2 mm, although other thicknesses
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 flange may be provided to create a larger gasket area for placement tolerance
15  and more reliable 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 body
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 itself to further enhance microphone placement with respect to the antennae location and



112. In one enbodi nent, aperture 204 is round and has a dianeter of
approximately 1 to 2 mm Shield can 120 is preferably nade of netal and is
shaped to conpletely enclose 10 mi crophone 112, but for aperture 204, when
m crophone 112 is nounted orito PCB 104. In thée enbodinent it has a

t hi ckness of approximately 0.2 nm although other thicknesses can be

enpl oyed. Shield can 120 is oblong in shape, but any suitable shape may be
:used which can cover mcrophone 112. At the bottom edge of shield can 120,
a laterally extending flange nmay be provided to create a |arger gasket
area for placenent tolerance 15 and nore reliable electrical contact.

M cr ophone boot 206 is provided as a spacgr between shield can 120 and

m crophone 112. It is nade of a conpressible, non-conductive naterial,

l'i ke rubber ange jeSulfngdeNRfeatelelcel PoRid&Py Qe Pain RIRRERIFS thOMlienERAROP Of the
body of mcrophone 112 to prohibit or inpede contact between m crophone

112 and shi el degBicrdgidne BmtTh%Qﬁaycm?rdme ReBABSAIddatorn WY Sizd & RMAr  al |
contact points between m crophone 20 112 and shield can 120. Boot 206 al so

provi des acousigicl2seabdvegizand vi bration isolation for mcrophone 112. Boot
206 has an aperture 208 on its upper surface which is in approximte
alignnment with apertures 204 and 122, thereby allow ng any anbi ent sound
si gnal s to pas®046dr ouglhelzabbdid@fi, mivebpheacih2 Mag boghdenel ot fiRed (dIREBVAL.i laus
apertures may be shaped and sized to provide placenment of the external
port away f¥ onothdiemhddimeand)aiaopbneé t Rahdy Heheldu ple@roneiiBaldd @sing ¢ frizfitrofie _
pl acenment with respect to the antennae | ocation and 13 the resulting RF
i nterference, qitovtiziecdan 1zl @drleprithof @varian ded’(fBoY04; RE cakdii2éits paoidad t 0
reach m crophone 112. This may al so provide flexibility in | ocation and
si ze of ext er nalits shidkee at@Girionnds dhedpcati@n fop@HdtET mlinothoee EilvaPCBeldY., It
m crophone 112 nay be soldered or fixed to PCB 104. In

defines a perimeter around the footprint which aligns with the boundary defined by bottom

edge of shield can 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

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 to assist in the RF

15  shielding.

[0047] In 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 124 which are
20 located on each side of rectangular microphone 112. In ofher 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 12A in the top surface of cavity 214 allows



5 ot her enbodi ments, mcrophone 112 may be held in place on PCB 104 using a
friction fit of boot 206, can 120 and el enents of cover 12A. On PCB 104, RF
gasket 210 is provided on its surface and surrounds the |ocation footprint
of mcrophone 112 on PCB 104. It defines a perineter around the footprint’
which aligns with the boundary defined by bottom edge of shield can 120.
As such, shield can 120 rests on top of gasket 210 when in place. 10 In
“order to provide an RIF seal, gasket 210 is preferably conductive and as
such, may be nade froma conductive material |ike GS 8000. PCB 104 may
have at | east one exposed contact pad underneath the perineter of gasket
210 to provide an electrical connection Mith gasket 210 and shield can 120
to an electrical circuit in PCB 104. The circuit may sinply be a
connecti on t o adibiersigank ar engt Gramdhgduaside envirddcBntldddeti@ 1838 itSintetior dnle RI F 15
shielding. [00471 In the interior of cover 12A, walls 124 descend
verti cal | y i nwaicebphererhl2.hie will bt appicointed ehal dthg pbfsicalovai-likk 2Rudnarestedyi tiee
interior cavity 214, which is shaped to provide a snug fit around a part
(or even all) wbviRdRvitin @ivel I@Arand 26r PORI1 (a0 aligiskieldican H10i ahoitmgeroghond 20
above m crophone 112. In the present enbodinent, there are four walls 124
whi ch are 20 | 0O@afledssohingacthictlingeofaficrogiohahiPurar uwatted BiFGipaald h2 exgosedot her
enbodi ments, other arrangenents of size and nunber of walls (e.g. two or
three wal | 8§ nayfadzef pavity inche de coatddtvithiaghetslizey nategiaconnect ed in t he shown
enbodi ment, they may not necessarily be connected. In other enbodi nents,
coner sections may be provi ded which descend from the interior ceiling.
Aperture 126 i Iﬁﬂi%verTleazanﬁibﬂﬁ thesleyay campangnts nosrophaus 12 ipplaced jin infinal 4
audi bl e signals to enter fromthe outside environment of device 10 to its
interior and RAstiespihHecoppectiongalighing with thysprresponding dadstoat®Ch Wér Aphytsd cal
wal | -1i ke structures nmay be

earlier, microphone 112 is typically not soldered onto PCB 102, Boot 206 is fitted over

microphone 112. Then shield can 120 is fitted over boot 206. Shield can 120, boot 206

10 and microphone 112 may be assembled together in whole or in part prior to insertion on
PCB 102. When cover 12A is fitted in place with cover 12B over PCB 102, interior cavity
214 contacts the top surface of shield can 120. The dimensions and shapes of PCB 102,

_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 112, 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 102 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 PCB 102.

[0049] 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 shield can 120 and extend to abut against the top surface of the



provi ded within cover 12A and / or PCB 104 to align shield can 120 about

m crophone 112. To assist in the shielding of m crophone 112 from unwant ed
RF signals the exposed 5 surface of cavity may be coated with a netallized
material. [0048] To dssenble the rel evant conponents, m crophone 112 is
placed in its final position with its connections aligning with the
correspondi ng pads on PCB 102. As noted earlier, mcrophone 112 is
“typically not soldered onto PCB 102. Boot 206 is fitted over m crophone
112. Then shield can 120 is fitted over boot 206. Shield can 120, boot 206
10 and m crophone 112 nay be assenbled together in whole or in part prior
to insertion on PCB 102. Wen cover 12A1ss fitted in place wwth cover 12B
over PCB 102, interior cavity 214 contacts the top surface of shield can
120. The di menspaasbant HHaaPesan i 20PTBEV 2 apprecatal that IAharehbddfents ieel d can
120, boot 206, gasket 210 and m crophone 112 are defined such that cover

12A presses | nphgsgichi tiferfabd Bdhtkeq aRmiROmahhah dERARE 9868 andOAtmead6 Wiln wii ch
provides inward pressure on mcrophone 112, thereby providing an inward

friction fit daicntaty Rphbid, dlpeturto 26004 hd208HOiniapsroximhe aAll@thepOSi t i on
about its contact pads. A fastening neans, such as screw 128, provide a
tight bindi ng alteelngnidbies@ndepracdiem thiditsidnd ddaddd 10ae edophogeitiber wit h al
el enents appropriately secured within, in place. Alternatively, a set of
engageabl e | atches and hooks nmay be provided anong the covers 20 12A and
12B and PCB 102030p prRefirdes ta Fénapunpiher ebodimyaimeshowofwhelean piditicasl gaget hough
they are not shown, antennae 154 and 156 are typically |ocated at one end
of PCB 102. [ 0G4Q) ismsovidedheiwieen B¢ tpp oS RF sirield cart 206 and e ngfsudars kBt 210 i s
wi de enough to support the bottom edge of shield can 120, including its
bot t om f | ange. intgpr cgvity) 4atbe foowrint of gasliet 186(2) isshaped wthiavesd lyrgﬁll Qpan g2 By er

shield can 120 and extend to abut against the top surface of the 15
its aperture 132 than the corresponding apertures for the other elements. As such, the

shape and size of aperture 132 can be varied to provide different Helmholtz resonators by

10  the space bounded by the lateral edges of aperture 132, the bottom of the interior cover 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 130 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 102 or RF gasket 210(2). In other

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

[0051] 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



exposed bottom flange of can 120. It wll be appreciated that in other
enbodi nents, the physical interface between el enents may have different
shapes and abut ments. When all elenents are assenbled, all apertures 126,
204 and 208 are in approximate alignment allowing audible signals to
travel fromthe outside of device 10 to m crophone 112. 5 [0050] Referring
to Fig. 6, another enbodinent is shown where an additional gasket 130(2)
“i's provided between the top of RF shield can 120(2) and the inner surface
of interior cavity 214. The footprint of gasket 130(2) is shaped to have a
| arger open area for its aperture 132 than the correspondi ng apertures for
the other elenents. As such, the shape amd size of aperture 132 can be
varied to provide different Hel mholtz resonators by 10 the space bounded by

the |ateral edgagvcalidianed igacd@s 13%n thd\&idpiot fpieRf oft iRGirdaid ?ﬂﬂzi@é ada@nedl of
cover 12A(2) and the top of shield can 120(2). One use of the resonator is

to provide prespa@pbash 314(9) Hidgheat RUGERAY Caligals) uemRs ¥ BetmhbIEAGE in
aperture 132. For calculation purposes, one or both of the other apertures

may be consi des gdildirondaferpafdsciifed bbtrer €esonator. To assist in fixing
el ements in place, the top and bottom of gasket 130 may have an 15 adhesive
applied thereto to assist in affixing it to its neighbour. Gasket 210(2) is
shaped to al i @0652M t Ht tiibbesippracigiad thioint Geatued ofdii eeibddiernts 1204 @¢m whivk wal | s
124(2) do not extend fully inward such that they abut against either PCB
102 or RF gaskabw? idréhondsno bd ineuntedentyedi CRentdde shitldel frah Rp sgndawitivat def i ned
for the differing elenments. [0051] It will be appreciated that in other
enbodi ment s, omeeessarilyrbavéngdb sdldee theimovrephodEs to drgaie it is biwsey ilpeardrodiefdiad i n
their sizes and shapes to neet specific operational requirenents. Al so, the
order of arrangewént fstentheisoorpome ntethod afselweingtie shickldo the@CB ietoanpi e,
referring to Fig. 7, a further enbodi nent is shown where RF shield can
120(3) is pl atetonitdetweeathh POBand 0663 of taddvet. HBGERY, in ethéreuabddesnt ween
t he upper surface of

other devices or techniques may be used to impart inward friction or pressure onto the

10  shield. For example, a RF shield can may be provided with latches or receptacles 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,.

15 [0053] 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.



m crophone 112 and the ceiling of RF shield can 120(3). Interior cavity
214(3) is defined 16 to have additional spacers 132 on the exterior
perinmeter of its area to provide additional space in cavity 214(3)

" underneath cover 12A. Cavity 214(3) defines a Helnholtz cavity in a
sim]ar manner as described above. [0052] It will be appreciated that one
feature of the enbodinents is a systemwhich 5 allows m crophones to be
mounted onto a PCB and be shielded fromRF signals w thout necessarily
having to sol der the m crophones to the PCB. It is biased inward or held in
pl ace by a fastener. As noted, one nethod of securing the shield to the PCB
is touse a friction fit between the PCBi'and the cover of the device.
However, in other enbodi nents, other devices or techniques may be used to

inpart inward fopsqt i ORIQIHIME HSEHtRn B Red fBcriRd $ith RlftlencE RS cefXiB B Eic a RF
shield can may be provided with | atches or receptacles for |atches that

engage with cogieaponet ngiosd eEMdaSodthdrét® wilOR Sparkfi®o hOWRLilleOMEke &0 Secure
the shield in place. Also, the shield may be held down with screws secured
into the PCB. withoutnidphrting frapplicacbpiof chetil@htidn@ betlisddan Ble RRImsSHPPentbg

t echni ques which could be used that do not involve soldering. 15 [0053] In
ot her enbodi nemdirge. @ m crophone 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 (simlar to one described 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 wll be
seen that such enbodi nents operate in a simlar manner to 20 enbodi nents
descri bed above, but for rel evant conponents being placed on the back side
of the PCB and nounting and alignnment features being provided in the back
cover for



device 10. 17 [0054] Although the invention has been described with
reference to certain specific enbodinments, various nodifications thereof
wi |l be apparent to those skilled in the art wthout departing fromthe
scope of "'the invention as outlined in the clains appended hereto.” 18
Clainms: 1. A communication device conprising: a printed circuit board
(PCB); 5 a mcrophone; and a RF shield can shaped to fit over said

‘m cr ophone about said PCB, wherein said shield can is biased i nwardly
toward said PCB. 2. The communi cation device as clained in claim1, further
conprising: 10 a cover shaped to enclose said PCB and said RP shield can,
said cover pressing inwardly on said m crgophone to fix said mcrophone in
position on said PCB. 3. The conmuni cation device as clainmed in claim 2,
wherein sai d comfms:further conprises: 15 an internal cavity defined by a
set of walls, said cavity shaped to receive said shield can. 4. The
comuni cation device as clained in claim3, wherein said set of walls are
lined with a netal |A @athdidagsn dtlice ednprising:

a printed circuit board (PCB);
5 a microphone; and
a RF shield can shaped to fit over said microphone about said PCB,

wherein said shield can is biased inwardly toward said PCB.

2. The communication device as claimed in claim 1, further comprising:
10 a cover shaped to enclose said PCB and said RF shield can, said cover pressing

inwardly on said microphone to fix said microphone in position on said PCB.

3. The communication device as ¢laimed in ¢laim 2, wherein said cover further
comprises:
15 an internal cavity defined by a set of walls, said cavity shaped to receive said
shield can.
4, The communication device as claimed in claim 3, wherein said set of walls are

lined with a metallized material.

20
5. The communication device as claimed in any one of claims 1 to 4, further
compriging:
a RF gasket shaped to contact a bottom edge of said RF shield can, said gasket
being located between said PCB and said RF shield can; and
25 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.
6. The communication device as claimed in claim 3, further comprising:
a microphone boot fitted to cover one of said microphone and said RF gasket.'
30
7. The communication device as claimed in any one of claims 1 to 6, further
comprising:

a Helmboltz cavity located above said microphone.



5. The comuni cation device as clainmed in any one of clains 1 to 4, further
conprising: a RF gasket shaped to contact a bottom edge of said RF shield
can, said gasket being |ocated between said PCB and said RF shield can;
and 25 an el ectrical connection in said PCB contacting Said RF gasket to
conplete a ground path for said RF shield can to a ground connection in
said PCB. 6. The communication device as clained in claim5, further
“conprising: a mcrophone boot fitted to cover one of said m crophone and
said RF gasket. 30 7. The communication device as clained in any one of
claims 1 to 6, further conprising: a Helmholtz cavity | ocated above said
m crophone. 19 8. The conmuni cation device® as clainmed in claim?7, wherein
the Hel mholtz cavity is defined by a space |ocated i medi ately underneath
said cover. 5 9. The conmunication device as clainmed in claim2 or claim3

or any one of glai 4 t0.8 when.dependent qn aim.2 or _claim3, further
conpri si ng: ang'ant gﬁ‘ﬁ KoL §?“°I°@§§1f' eﬁ ‘rb‘g?l?’c}ww%ﬁiﬂﬁ ﬂ?ﬂeg‘“@od\%?‘é“y\}%er ein
sai d m cr ophondefinad hyocsphedomted Sramedifely nhésneathrsaidicbvehoar d and sai d cover
provi des inward pressure on said RF shield can to fix said RF shield can
and said 10 m crophone to said PCB.

5 9 The communication device as claimed in ¢laim 2 or ¢laim 3 or any one of claims 4

to 8 when dependent on claim 2 or claim 3, further comprising:
an antenna located at least in part within said cover;
wherein said microphone is located on said printed circuit board and said cover
provides inward pressure on said RF shield can to fix said RF shield can and said

10 microphone to said PCB.



