1 KEYPAD AND M CROPHONE ARRANGEMENT FI ELD OF | NVENTI ON [ 0001] The invention
relates to a m crophone arrangenent for a voice comunication 5 device, in
particular an arrangenent relating to a | ayout of a m crophone and a
keypad. BACKGROUND [0002] In a voice conmmunication device, a m crophone and
. a speaker nmust be provided in order to allow a user to send and receive
audi o signals with another 10 conpati bl e device used by another person.
[0003] In a typical telephone, a handset is provided which is a shaped form
having a m crophone and a speaker positioned in a spaced relationship.
Typically, both the mcrophone and the sPeaker are placed behind a series
of ports to allow transm ssion of sounds'to and fromthemto outside the

handset. These ports pr ok b tﬁﬁg;ﬁnag@ﬁﬁ&' frequency
response characteristics of t eﬂﬁaﬁgggéﬁﬁgut can be aes%ﬁgtically
distracting to the appearance of the handset. Further having exposed ports

| eaves the porFsp &IReRNTRNE to bl ockage from anbi ent dust or dirt.
Li quids spilled around the ports nay also enter the port and may danmge

the devices ungiapeatrh ik QRRA leABADNRI SohoRLLARERCOMUALBREARCARK Ces.

such as cel |l ul ar phones, have 20 smaller actors.
Posi ti oni ng t M8 ifgBrisurpin arapgament tgleting e adaynuhaf A gpiciophonednd atkeynsdf act or i s
a difficult task, because there is little area to place a port for a
transducer. [0005] There is a need for an arrangenent which addresses

deficiencies i @g%ér art of locating a transducer for a conmuni cation
devi ce. 25 SU ] I'nafirst aspect, a keypad and m crophone

arrangenent f co ni.cation . device is provided. The arrangenent
conprises: a @39 an av TG A AP BB RO AICY AR 2 FCPRigne g acspeker mpshBtse | ayer
attached to t peovikdn pddrtd dlow suskey saidafditeteitanubdRG R #@h agdtieyat i on of 30

t he key; SUpport. nmber to. support the key and base | ayer; a m crophone
| ocat ed Elgneg AR 5‘66%%?&%@1%85??“%?%0” in the base Iayer extending

froman upper [l?d'ﬁgf ace, gtrypical telephone, a handset is provided which is a shaped form having a
microphone and a speaker positioned in a spaced relationship. Typically, both the
microphone and the speaker are placed behind a series of ports to allow transmission of
sounds to and from them to outside the handset. These ports provide benefits for the

15 acoustic frequency response characteristics of the handset, but can be aesthetically
distracting to the appearance of the handset. Further having exposed ports leaves the ports
susceptible to blockage from ambient dust or dirt. Liquids spilled around the ports may

also enter the port and may damage the devices underneath.

[0004] Meanwhile, portable communication devices, such as cellular phones, have
20  smaller and smaller form factors. Positioning transducers for a cellular phone having a
small form factor is a difficult task, because there is little area to place a port for a

transducer.

[0005] There is a need for an arrangement which addresses deficiencies in the prior art
of locating a transducer for a communication device.
25

SUMMARY

[6006] In a first aspect, a keypad and microphone arrangement for a communication

device is provided. The arrangement comprises: a key having a cap portion and a stem

portion; a base layer attached to the stem portion; a key circuit to recognize activation of
30 the key; a support member to support the key and base layer; a microphone located

beneath the support member; a port in the base layer extending from an upper surface of



2 the base, through an interior of the base layer, to a | ower surface of
the base |l ayer. The support nenber has an opening extending fromits top
surface, through its interior, toits bottomsurface. There is also an air
channel connecting the m crophone to anbient air above the cap portion,
the air channel conprising the port and the opening. The stem 5 portion and
the cap portion are | ocated about the port such that the cap portion
extends fully over the port. [0007] In the arrangenent, the key circuit
may be | ocated beneath the base |ayer. The Kkey circuit rmay be nounted on a
PCB. The PCB nmay have a second opening fromits top surface through its
interior to its bottom surface. Also, thezarrangement may have: a 10 second
PCB for nounti et . circuit
mount od o ¢ he easg Ot andp ol AELRE Tyt BuGBIAL by k0 bak e (e 11
support may HapROr:menpicy bps gp epdning ckicoding frem tite pop swifdfcacleroughtitsonterior tb §s
interior to it 1S i fur i t he
second and thibr%(tjtglgtseni n'ggei%g%%%hﬁﬁa{ta e‘31 g@?%é%n l%rgﬁﬁgg{é%{bgﬁgﬁrnel may
extend verti cabpye tﬁ?@mppﬁi@n,rﬁlﬁzﬁb@mbconwsmgﬂtemeﬁpnﬂme prenggc hastem [ 0009]
In the arrangeah, ﬂ%’b‘rﬂft&" r L, e of .t he base
| ayer mayagt:e Iocataggﬂ]lggout a cagér)lﬁ%atrt&(;eatb %ﬁ%ﬂgﬁgﬁi&%’fa&%ﬁfﬁjﬂ{a eé(%nds
arrangenent, tTlY eweekemey have an inward notch in its body in the corner
of the stemportion. 20 [0011] In the arrangenent, the m crophone nay be
encl osed in a [B7hdayn SsaEpegemprsthe keyrircpomay bedocpy beveath thekpenidyaaspoct, a

Wi rel ess comuiy eRduitdihyd YdoRBted Sn PPON] @@ch\,ﬂiﬂ%{ ¥ia§§conc?ﬂgpfgk Ttiits 3h

exterior frame; an anténna for transmtting el ess sig a key "havi ng

a cap and a SPERRC oW intensio ixtodemeurtice Ale teammeamesuppdiavereber t o
support thg kexpadped andodnhfy MasferbRbES t'hergonlf %&’d £ }gchl!t %r hOk&LLERED! 2€

activation of the key; a m crophone | ocate eneath the support nenber; a
port in the bde®niedidthe sseprhitfihandricimleated pelev thekey eicaitoThe supporase,

through an i ntigyd Hihir@bpdnR RASE thRYRface, iRo1Rh lit?ﬂ@ério?f&@s%ﬁ@o&‘gggurfa@ RESE

| ayer; and an _air channel connecting the m crophone to anbient air above
the cap, the dPpinehHfErcompsashe sqcpryl and éhisdopeningsd an opening in the support
menber extendi[&%slirorﬂli ts top surtLac_e,

the arrangement, the air channel may extend vertically from the microphone

15  to the port in a column.

[0009]  Inthe arrangement, an opening for the port in the top surface of the base layer

may be located about a comner of the stem.

[0010] In the arrangement, the stem may have an inward notch in its body in the

corner of the stem portion.

20 [0011]  In the arrangement, the microphone may be enclosed in a Faraday shield about
the PCB.

[0012]  In a second aspect, a wireless communication device is provided. The device
comprises: an exterior frame; an antenna for transmitting wireless signals; a key having a
cap and a stem; a base layer attached to the stem; a support member to support the keypad
25  and the base layer; a key circuit to recognize activation of the key; a microphone located
beneath the support member; a port in the base layer extending from an upper surface of
the base, through an interior of the base layer, to a lower surface of the base layer; and an
air channel connecting the microphone to ambient air above the cap, the air channel
comprising the port and an opening in the support member extending from its top surface,
30  through its interior, to its bottom surface. In the device, the stem and the cap are located

about the port such that the cap extends fully over the port.



30 through its interior, to its bottomsurface. In the device, the stem and
the cap are located about the port such that the cap extends fully over
the port. 3 [0013] In the device, the key circuit may be | ocated beneath
the base and the key circuit nay be nounted on a PCB. The PCB has a second
opening fromits top surface through its interior to its bottom surface.

Al so, the device further conprises: a second PCB for nounting the

m crophone thereon; and a support for the key circuit nmounted to 5 the
second PCB. The support is |ocated below the key circuit and has a third
opening fromits top surface, through ité interior to its bottom surface.
Further, the air channel conprises the sécond and third openings. [0014]

In the device, [001B3 ailh tkRRIIE|thd WY cRi sé%éaie&aédeymfu{ewetahgﬂmkw ophone to
the port in a.colum, 10 [0015] |In the device, an opening of the port in

the top surfact®Bf mPkbe Bewked AARCETheCB haga seceerl epsping framdts fprsudicet he
stem [0016] |frdupieitsiatisero its BouoM SRR NG, Ve RE: Bk Osfstistda dechiff aday
shield on the %{z@?ond PCB. [0017] In a third aspect, a wreless handheld
communi cat i on  gropating e migEphoneitherepn g spanes - forghaksy sirerit meparedde a front

face; a di spl agte beoet FCB. PTIRUAFHHEY Mcdt@ RIdW the key@teuiPindthEa il Qéuhmfgacei a
keypad | ocat eg@?rom mately to second end of the front face, the second

a secor . .
end being sub®{BRHE fCRSYRACHIirgush iEs mterigriseits hortem suifase. Furthek &ppadhimadi ng a
plurality of keyprisdsltietttd hd@ir@bhdnihg®f al phanumeric text to create
textual nessages to be wirelessly transmtted from the wrel ess handhel d

conmuni cat i onsfodBYi cein tﬁﬂéviﬂe,ﬂhﬁﬁhhﬁiﬁﬁn%@xﬁnﬂ@éﬁ&ﬂl@Qroﬂﬂh@ﬁicr&pﬁ&xe@@the
m crophone being,. ocalt ed under the keypad with respect to a user's face. In
t he device thepo;tléléﬁﬁ?ﬂamﬂ'as at | east one audio input port that is |ocated

under neat h ft keypad. 001 In the devige, wherein the key of
t he keypadl(ﬁn@%ﬂhi CIE%?ES‘E%'E% agf)pﬁ[nglﬁso?lhﬁﬁgﬁ 16108 Si’r??ﬁﬁf’ftb%?"‘lse RS AP ect
air flow to thecad abedatcommeofaheditedn.i nput port. [0019] In the device, air
flow may be redirected in a substantially perpendicular 25 manner. [0020]
In a fourth asigétdl, dnwierdeligsshehainmhising ez beremricat in@Faradgvshizl dnshedr ovi ded.
It conprises:.a Neg Ng having a front face; a display |ocated proximtely
to a first end of '

[0017] In a third aspect, a wireless handheld communication device is provided. It

15_ comprises: a housing having a front face; a display located proximately to a first end of the
front face; a keypad located proximately to a second end of the front face, the second end
being substantially opposite to the first end, the keypad having a plurality of keys allowing
the entry of alphanumeric text to create textual messages to be wirelessly transmitted from
the wireless handheld communications device; and a microphone for receiving voice, the

20 microphone being located under the keypad with respect to a user’s face. In the device the

keypad has at least one audio input port that is located underncath a key of the keypad.

[0018] In the device, wherein the key of the keypad under which is the at least one

audio input port may redirect air flow to the at least one audio input port.

[0019] In the device, air flow may be redirected in a substantially perpendicular

25  manner.

[0020] In a fourth aspect, a wireless handheld communications device is provided. It
comprises: a housing having a front face; a display located proximately to a first end of
the front face; a keypad located proximately to a second end of the front face, the second
end being substantially opposite to the first end, the keypad having a plurality of keys

30  allowing the entry of characters, the entry of characters being used in wireless

communications from the wireless handheld communications device; and a microphone



the front face; a keypad | ocated proximately to a second end of the front
face, the second end being substantially opposite to the first end, the
keypad having a plurality of keys 30 allowing the entry of characters, the
entry of characters being used in wireless comunications fromthe

wi rel ess handhel d comruni cati ons device; and a m crophone 4 for receiving
voi ce, the m crophone being | ocated under the keypad with respect to a
user's face. In the device, the keypad has at | east one audi o input port
that is located underneath a key of the keypad. [0021] In a fifth aspect,
a wirel ess handhel d comuni cati ons deV|ce is provided. The 5 device
conprises: a housing having a front face; %a di splay located near a first
end of the frqpfrefifs Vcﬁcek@i¥m H3fEA 19%3%'11%&‘% X(e#p%d Qith ?ﬁ%@&g ognd of the
front face, the second end opposing t ITst d ong a ng%h of the
front face, tHeetefhsadn he dexigentie keypahhasyt lsfst onstradigdnnet sort thaids lacatddcr ophone

| ocat ed under ngateathecdseyiRfeyit h the device, a user may select a text
nmessage node of the wreéless hyapndhel d comruni cati ons device. 10 [0022] In

ot her aspects @il OU%sﬁﬁph t'm 185 hfehdd BEmHOS Vi ASPECt s
are provided. BRI F DESCRI P g%@é 4 DRAW NGS [ 0023 &f}fsd or{é gqlv?\cg@anc? ot her

aspects of >t helevigyeammrises: qusmséewﬁmtéacamw ocateg ndar o ffrst ¢ral of thiel owi ng
descri ption offrenpfed; falk@ypearme&wﬁeilﬁw{en%%Qéco%élldtobﬁm?ﬁ%es 7 gh&kgmdé @ ngs

which illustrate, by exanpl e only, rinci e 1 nvention.
In the drawi @EOS%@@SWW@O&@ gth of *ﬂleﬁrpnrrf@cei mkbeypeieéhowmg@nnunmfal s (and

wher ei n i ndi viglsad S
[0024] Figure 1 20 tf%%%ﬁﬁ%ﬁ?hgﬁ%f%%az%ug?%tﬁgg M:%tﬁ% EM& 4 osgr may

30[ 0028] Fi gur eclsctiadexs mgpsagrapdesr thy “é@l?ﬁﬁ}rﬁﬂéf&id @ﬁ“@é@ﬁws H%Wieng a keypad

10 [0022] In other aspects various combinations of sets and subsets of the above aspects

are provided.

BRIEF DESCRIPTION OF DRAWINGS

[0023] 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. In the

drawings, where like elements feature like reference numerals (and wherein individual

elements bear unique alphabetical suffixes):

[0024] Figure 1 is a diagram of a communication device having a keypad
20 and a microphone according to an embodiment of the
invention;
[0025] Figure 2 is an exploded perspective view of aspects of the keypad

and the microphone of the device of Fig. 1;

[0026] Figure 3 is an exploded perspective view of components of the
25 - communication device, the keypad and the microphone of
Fig. 1;
[0027] Figure 4 is a cross-sectional view of selected components of the

communication device, the keypad and the microphone of
Fig. 3; and

30 [0028] Figure 5 is a top view of a section of the keypad of Fig. 1.



and a m crophone according to an enbodi nrent of the invention; is an

expl oded perspective view of aspects of the keypad and the m crophone of
the device of Fig. 1; is an expl oded perspective view of conponents of the
comuni cati on device, the keypad and the m crophone of Fig. 1; is a
cross-sectional view of selected conponents of the comrunication device,

t he keypad and the m crophone of Fig. 3; and is a top view of a section of
t he keypad of Fig. 1. 5 DETAILED DESCRI PTI ON OF AN EMBODI MENT [ 0029] The
description which follows, and the enbodi nents described therein, are

provi ded by way of illustration. of an ex%gple, or exanples, of particular
enbodi nents of 5 the principles of the present invention. These exanpl es
are provided for the purposes of explanation, and not limtation, of those
principles and of the invention. In the description, which follows, |ike

parts are mar pgEtarbrEp ugReRIPTHON GiPSN EMBEbINENRNd the drawings with the
sane respective reference nunerals. [0030] Referring to Figure 1, ,

comruni cat i on [¢29) Ce ThOstriptishaWeh fAIOWELAA 63 enBsdimddls SRMIHeE thefeEh, hiS

preferably a wire S CO ni cati gn device such as cel | ul ar phone, a
personal di gi P‘aﬂv“jlﬁgSY PR SBRID ‘gfm el e?re%‘%mﬂ%ﬂrPg@“ﬁPlﬁf/?‘quﬁ“\?ﬁioée and

data transm sgippicipRpéttthd predefiSin(entich) TheseleRXhplERISHOVIAM fof the fbdses of

capabilities). muni cation. device 100 has wire| ess transm ssion of voice
capabi | i ties, SRBER A tg’;’i’“@@“i fthgse P%Pﬁiﬁiﬁ%%ﬂ“bﬂvﬂ’é‘%c@éh%nom in the

art. However, dekxpticd, dhich folywa li&Ophe aft hLkQARNGNRoutdheldpe &bt thel ephone,
a handset for a tele %one or aqé_dev'ce provi di ng voi ce conmunications.

The main userdVﬁPE?Wg SCSPDRLSSPCUYT CEERAMMERAS on device 100 for its user
are keypad 102, display 104 and speaker 106. [0031] It will be appreciated
that the | ayol®030F k&yfrrin@3o HigtiailncokemmivdtidOviva yotie shosmmEninemuniabtiphabet i c,

symboli ¢, 3! PN CorSeraBty s WHRIAALI A RE i3 Wev B oG £RMEr probe, 4! !
personal digital assistant (PDA) or a wireless device providing voice and data
transmission capabilities (such as text messaging or email capabilities). Communication
device 100 has wireless transmission of voice capabilities, as provided by cellular
communication devices known in the art. However, device 100 may also be a telephone, a
15  cordiess telephone, a handset for a telephone or any device providing voice
communications. The main user interface elements of communication device 100 for its

user are keypad 102, display 104 and speaker 106.

[0031] It will be appreciated that the layout of keys 108 within keypad 102 may be

numeric, alphabetic, symbolic, alphanumeric or a combination of any of the above. It will
20  also be appreciated that alphabetic keys may be arranged in the standard typist

“QWERTY"-layout keyboard, a sequential layout or any other layout.

[0032] When a user activates communication device 100 to initiate a call, he enters a
called telephone number via pressing appropriate keys 108 on keypad 102. As each key
108 is pressed, display 104 presents the called telephone number as it is built. Upon

25  connection of the call to the called telephone number, the user typically orients it such that
speaker 106 is located near his ear and keypad 102 is located near his mouth, Behind the
“A” key 108A is port 110. Port 110 forms part of an air channel to the interior of
communication device 100. At the end of the air channel, a microphone is located (not
shown) which is a transducer to convert the audible energy in the user’s spoken words to

30  anelectrical signal. Keys 108 are arranged in a spacéd relationship such that there is an



20 al so be appreciated that al phabetic keys may be arranged in the standard
typi st "QAERTY"-|ayout keyboard, a sequential |ayout or any other |ayout.

[ 0032] When a user activates conmunication device 100 to initiate a call,
he enters a called tel ephone nunber via pressing appropriate keys 108 on
keypad 102. As each. key 108 is pressed, display 104 presents the called

t el ephone nunber as it is built. Upon 25 connection of the call to the
cal |l ed tel ephone nunber, the user typically orients it such that speaker
106 is located near his ear and keypad 102 is |ocated near his nouth.
Behind the "A" key 108A is port 110. Pori 110 forms part of an air channel
to the interior of communication device 100. At the end of the air

channel , a m cir@ah OIebetwech Sida! Fedjb Rt keys [UBAD faciitit SR di Rludl abthARGHLTEEYs
convert the a gbl e energy in the user’s spoken words to 30 an el ectrl cal

signal. Keys T are arranged in a spaced relationship such that there is
an 6 air gap 112 between sides of adjacent keys 108 to facilitate
i ndi vi dual act{poaaj i omonflm@ycs:atedﬁ&en{eaﬁss} kE0108A L B0 sich, porciab echidguager neat h

"A" key 108A. rt 110, from t fron1tge user. "A"
key 108 and |§€%}%%§E?QB%VVGéd a%@hph §§S %W%E@mﬁkﬁmdﬁ %8F abarri er
to i npede f5or ehgyicabbariend Bnpe&d.tibi‘m@&lditbﬁfs suolflasctiukttand H@trﬁdﬁoétgémﬂgg:h orany, 110,

whi ch woul d at henuat the i 0 Si uaII ecei ved t he

ni cr ophone. As suc"f’f’u(?d %ﬂidfoosggnﬁ \?i’tE yfﬁﬁﬁ“%%éy ée BF%%H?%%S‘}S}?B‘?WC

appear ance as cpmnﬁmxﬂ:dtmmldsvld:u dans adien acsthctivvesheiratudafpay 10 id lidd¥nwWhe e

appreci ated in.angt.her a.cos.respondi .port to ot 110 may be
| ocat ed under rYéeé‘feﬁtf Omc?‘bf“f er el Iﬂ% @ri%% Jl&ﬁn %é‘&F‘%F{BT“é’r"’r‘ioﬁﬁsf’g‘H{ MRS
further detai lpoonl@ampebd locadd undarpeach dldifferentkenios. s t he m crophone are
provided. Therein, exploded view 200 provides an expl oded vieM/of i nt er nal

el ements ofy ¢ I Cqle ﬁmg in rs of

i nt ernal OleI eﬁrgﬂr%]; ext %Eh g?ﬂ a‘?ie Bgémﬁenyaﬁg%gloggépac&% WS a' %&B 206.

Ext er nal | ayermig@phone gugpravided. 'éb@mm,malbhdﬁdwmmﬁtpsovmepmsmloﬂai tibve ofainbi ent
enV| ronment abﬂ%al@%{eﬂg 0%‘%{5[113]50 5&}'&@% lgty e’fheéoa? t!h%ae %mmq gS of?ntbrgall ocat ed

under neat h external 1ayer provi des ‘an anl cal Circuit
to generate arfleglenist PW!’&N layiery{id! keﬁfpaﬁriﬂmﬂﬁ)‘kzaudkﬁﬁmﬁ elix;erdaéwaram for use by

internal circyphbyee0f télﬁ&i'cs u%o]anQts olp QFéd%S’ﬁle'aﬁlb ﬁtce%‘?&nt‘éﬂtda%o Q%Qs fygypad

| ayer 204 and provi trat or su ernal cuitry for
devi ce 1005 TH@ypqqlti@renaM is aligned to be located underneath extemal layer 202 and prov1des an

electro-mechanical circuit to generate an electrical signal from activation of any key 108
for use by internal circuitry of device 100. PCB 206 is located underneath keypad layer
204 and provides a substrate for supporting internal circuitry for device 100. The internal
circuits includes electronic components 208, such as central processing units, radio

20  frequency components, memory units, battery supplies, and microphone 210. Embedded

on PCB 206 are ¢lectrically-conductive tracks to make circuits for components 208.

[0035] Microphone 210 preferably has a channel providing air access to the exterior of
device 100 to function effectively. In the embodiment, a space-efficient channel is
provided, wherein microphone is vertically aligned with port 110. The channel is defined
25 by a series of openings in each of the three layers. In external layer 202, port 110 extends
~from its'upper surface through its interior to its bottom surface in a preferably cylindrical
channel. Keypad layer 204 has port 212 which extends from its top through its interior to
its bottom. The upper opening of port 212 is aligned with the bottom opening of port 110.
Microphone 210 is preferably located to be directly underneath port 212. As such, the air
30  channel is defined by port 110 and port 212. In other embodiments, a different number of

internal ports may be present, placing their microphone either closer to, or further away



circuits includes electronic conponents 208, such as central processing
units, radio 20 frequency conponents, nmenory units, battery supplies, and
m crophone 210. Enbedded on PCB 206 are electrically-conductive tracks to
- make circuits for conmponents 208. [0035] M crophone 210 preferably has a.
channel providing air access to the exterior of device 100 to function
effectively. In the enbodi nent, a space-efficient channel is provided,
wherein m crophone is vertically aligned with port 110. The channel is
defined 25 by a series of openings in each of the three |ayers. In external
| ayer 202, port 110 extends fromits upper surface through its interior to
its bottonlsurface in a preferably cyllnd?lcal channel . Keypad Iayer 204

has port 212 vhing Bo@ Xt NelRlitforMedsdc imQRatdl Bﬁy 91@0 bd ﬁ-o%ﬁgdq;e{u%&% fnRrfald S

bottom The upper openl ng of port 212 is aligned t om openi ng of
port 110. M GFrophdnenpess i hspiers aost ndingjeraphone 1. be directly underneath
port 212. As such, the air 30 channel is defined by port 110 and port 212.

I'n other enmbodoosent s Retenthigfth G Bt fuferbaiil ©brovided &1 RnaPEh&tIBIeRE Present,
pl acing their crogg?‘i%gﬁelth r[ﬂ,closer to, or further away 7 fro port

110. Additi ond® 8 B0 RRRPrisFERFshscHma 02, cffé’&leﬁgf' fRksaps er f ace

areas bet ween Hue¢ $esticarpg?2 li)ﬁsﬂ&mbase@@mtoﬁmozmes bOPNEARyEQemt SRIYingef erri ng
to Fig. 3, furE‘%EE gfftg is provided on internal elenents of device 100
4 oy

in view 300 R 30 EBRTS basesofisieme Settoestha Boher ppbedimentyy and

caps 306. 5 Basge Sﬁ@kty&&nﬁﬂ% m@ dt §d dohfcdfed Bas@er 1 vasbiagelo. FRAENRY 188 is2
plurality of stens gog havi n webhi 310 therebetween to connect bases of

n
stens 308 t ogdPHBRSCCP twd’tﬂﬁ’@f‘) EnbBRiP AR M2 stery e Cap 3818 fypediodipsonatidy not
be connect ed tsegeidsas ahydhasibdi mer%ﬂdm@&ﬁldﬁeé{ sueBl8s bchic WeMIRY, i@ dis@be t WO

portions: ca and a stem 306 is fused to its associ ated
stem 308 b H‘Pﬁ%g?i‘ g@ 1S pppapTt % Preasing Qe S0Gqauses H%St%ﬁf)%to\kél di ng,
may al so be 1Gusiee dowﬁf/:ﬁdif’cof?éﬂgageQn ale&blﬂil) Odrtact fF a GiaRitIDVReypdA 18RS ROY On cap 306
causes its st uﬁt}3;08 tg bqﬁ ushed d Wﬁﬁgﬁ o en age_an electrical contact
for a circuit w&siglgn ‘V%’lgagfﬁ‘ﬁm 18 QY °d"et13 eCHRomEY, K 3Phdnt i s
provi ded bel ovyollul Rctali@lf Bhaﬁl Hmh ver, Sﬁﬁﬂhﬁ&&hﬁ;& vﬂnchg%llllsﬁb ﬂ@ﬁ;ﬁmléh@[] shape.
However, any vol unme shape whic su rt cap 306 and engage.the

el ectri cal corff‘ﬁ?:gfn% qetrigplegniagt "}é,\fﬁf‘]f%l?ﬂ @Raqi*—er FTEnstA BPRPS 869 8V F 6 cover
for 15 basEShs e?ﬁe s8Etiod B02 aichllpsevides Gviceles ngid]grsaeotmwdd 1:9$ Ghdidel, lﬁaﬁhe&ﬁ? ]pad
102. As t

mat eri al . S ug ucHS B ég eéabgr raarﬁg &ﬂmﬁz{ gwgﬁy ngpte%ql rsgc aas assgmpleg {)1%{93 of meta& !)r a

moulded piece of hard plastic.

[0037]  Keypad layer 204 comprises keypad PCB 312, a plurality of domes 314 and
keypad dome sheet 316. For each key 108, keypad PCB 312 has an clectrical circuit

20 located immediately underneath it. The electrical circuit has a first section and a second
section in a spaced relationship. Dome 314 sits above the first and second sections for
each key 108. Dome 314 is generally a thin, convex, compressible, electrically conductive
element. All of domes 314 are held in place by dome sheet 316, which has an adhesive
side on it lower surface and a non-adhesive polished side on its upper surface. When key

25 108 is depressed, stem 308 is moved downward and a bottom portion of stem 308 contacts
dome 314 to force it downward. Compression of dome 314 causes it to make contact with
the first and second sections of keypad PCB 312 simultaneously, thereby completing an
electrical contact between the sections. Circuitry of keypad PCB 312 then recognizes the
completion of the contact and appropriate signals are provided to other circuits therein.

- 30 Upon release of key 108, dome 314 flexes upward, returns to its uncompressed shape and

causes key 108 to move upward to its original, unpressed position. Such circuits and



noul ded pi ece of hard plastic. [0037] Keypad |ayer 204 conprises keypad PCB
312, a plurality of donmes 314 and keypad done sheet 316. For each key 108,
keypad PCB 312 has an electrical circuit 20 |ocated i mredi ately underneath
it. The electrical circuit has a first section and a second section in a
spaced rel ationship. Done 314 sits above the first and second sections for
each key 108. Done 314 is generally a thin, convex, conpressible,

el ectrically conductive elenent. Al of dones 314 are held in place by
donme sheet 316, which has an adhesive side on it |lower surface and a

non- adhesi ve polished side on its upper sgrface. When key 25 108 is
depressed, stem 308 is noved downward and®a bottom portion of stem 308
contacts  don&leddeftstfér haking@inieteciioaMv@eclion GHHUS 54 f uses it
to make contact with the first and second seg??gwggg%’%g§§§§§%%%%%12

si mul t aneous| FOVREYBHY conpl eting an el ectrical contact between the
sections. Circuitry of keypad PCB 312 then recogni zes the conpletion of

t he contact ar6038ppr AUH H6hasizrphsned6 mptavd oesli: Wah@tshierd cai 3 BUishiid her ei n.
30 Upon rel easge %Skeydloi, goqﬁ.§ 4Efkexes ugmagag returns to its

unconpr essed scﬁ%g RRdS @439y E&f}t%s@ G TIGRPROG SNA PO e 5 IR EBTHCgi nal |

i mpressed pjosiin&ﬁfencsumhai;e@mﬂcs nﬁjﬂdﬁ@nat@fr@rﬁ@i@hﬂs Ife@d’lvd&&td g@eﬁfédeyﬁ&t rical
connection for ey in a. ke Suc ey. 108 re nown in the art.
[0038] PCB 20dfiaE (ﬁ‘i’téﬂ%‘gﬁc?ﬁ%&%%‘”ﬁﬁﬂfﬁ v gh‘%’& o 313 o ertR S48 BTeio 31 6.
Shield can 3hBowsewidsieseringfpart atipy uklhadierdi@ shisidlcat ©1 6Hn bOPPOREA 1210 from
el ectromagnetic 5 Jjnt ence. ch interference originate from
signal s recei V&g 0511?50(96 g%géhéell‘g‘é?nt}igéf‘r?mf%ﬁﬁﬁﬁﬁge ?f::{’éettaqaggﬂj\i/ﬁl)a%ﬁjrtﬁ\FP’B@Hte’fyor

devi ce 100. Sheneibgt mietopihé 2@ Sutfpeipktiire ?] &l,i&éﬁm{cﬁipﬁoﬂe(l 12I ﬁlt;ﬁ@wea thﬂgs
entering rt oMl Iimately enter [ can_ 316, an exposed to
nicrophongﬁbld%i%ﬁkéﬁgwggﬁn%ﬁ%gP °$ﬁ%ﬁ§?&§W§mWéH@£ Shﬁﬁﬁgw%aﬂﬁdis shaped to

conpletely entdicome ambodiaph® iy AikPensdurith hivingapaicldtae 318, when m crophone
210 is nounted onto 10 PCB 206. Shield can 316 is oblong in shape, but any
sui tabl e shap b e@hn ¢ nakLe odi ment ispense w.th. having
a shield can. El?%%g 9] %&Elgezg%o 1§%5@é an gdaﬁﬂ% Cg“rnm}slmrlll gd %f% W?%m&?)?rrtﬁalﬁesyg 788 to
fit wthin apdscammesgid agnapressiblomatpral s Bdhoémbndogay itds siniprasiniaberi al . 1 n
t he enbodi nent,, i t: 1.5 r ' - . roximatel v _40% Gasket 320 is
posi ti oned suéﬁpfﬁaﬁ Pfs Ldﬁ%?&gggm?ég?éggggﬁﬁ%@“gb of end res SR

15 microphone 210 and its upper end extends towards the bottom surface of keypad support

332. Other materials may be used if other compression characteristics are required.

Alternate embodiments may dispense with having a gasket.

[0040] Keypad support 322 provides a raised bracket for PCB 206 to locate keypad
layer 202 at an appropriate height in casing 112, while allowing components 208 to be

20 located on PCB 206 underneath it. In situ, sides of keypad support rest on the surface of
PCB 206 and snap tabs in the sides engage with the bottom of PCB 206 to snugly secure

‘keypad support 322 to PCB 206. As such, keypad support 322 also provides a brace for

keypad 108 as keys 108 are pressed. Aperture 324 in keypad support 322 provides an
opening to continue the air channel from port 110 to microphone 210 and is vertically

25  aligned with aperture 318 and the interior of gasket 320. When keypad support 322 is
secured to PCB 206, gasket 320 is compressed, but it still maintains an internal cavity,
thereby defining an acoustic channel for sound to travel through opening 324 in keypad
support 322 directly to microphone 210.

[0041] To adhere keypad layer 204 to elements associated with PCB 206, double-
30  sided adhesive tape 326 is provided. The bottom of keypad PCB 312 is affixed to the top
of keypad support 322 by adhesive tape 326. Opening 328 in adhesive tape 326 allows the



15 m crophone 210 and its upper end extends towards the bottom surface of
keypad support 332. Oher materials may be used if other conpression
characteristics are required. Alternate enbodi nents nmay di spense with
havi ng a gasket. [0040] Keypad support 322 provides a raised bracket for
PCB 206 to | ocate keypad |ayer 202 at an appropriate height in casing 112,
whil e all ow ng conponents 208 to be 20 | ocated on PCB 206 underneath it. In
situ, sides of keypad support rest on the surface of PCB 206 and shap tabs
in the sides engage with the bottom of PCB 206 to snugly secure keypad
support 322 to PCB 206. As such, keypad sypport 322 al so provides a brace
for keypad 108 as keys 108 are pressed. erture 324 in keypad support 322

provides an  OffdhkAdl fobeGRiitidiMiGrdnlRicRiphoreP30 BEbuch koD@ Upbort 32 thQu hh
m crophone 210 and is vertically 25 aligned with ap€e turéJ 318 and T he

interior of gaAdResivedans 32GundisyRasdmnst2Mupport 322 is secured to PCB 206,
gasket 320 is conpressed, but it still maintains an internal cavity,

therebykdefi gi[logemn mug%ihgwﬁlﬂm@@ﬂchafuﬁélz iﬁqeﬁﬁdtager;z%,\@%hgg%s]%ﬁ&T d(Bgﬁni ng
324 in keypad su t. rect t o m crophane : o adhere
keypad | ayer j{?&"lgg%q ‘B%@H’?gbgg‘é&g‘?ﬁ"éﬁmw 3 ipdemodeet 3&%&5%"@?3&8“@13%
adhesi ve tape &fing $340i6 proivided for HaQirkBinhenm@blidhe WRAdpdRB 331 2mifsndfbi,xed to
the top of keypad ort 32 y adhesi ve tape 326. Opening 328 in
adhesi ve tape ’@n%ﬁfsgl%ésetcﬁgn e ﬁ'&ﬂ%@‘lm?ﬁﬁmﬁé-”%i ntai ned from

m crophone 210 t hrough keypad support 322 through adhesive tape 326 to
keypad | ayer 20843][ 0OXZdrrifprwtHig ¢ sigmantstdl Figh® amishovahiarfved section pk@xdidgh | ayer

204, port 212 j. fined . by. enj 330 .in ke . PCB 31 nd openi ng 332
in done sheet %ﬁg.gﬁlv}hewbogs%gas“ ecg'%nglnn%ﬁ i gr @Eﬂﬁ%{ﬁ@j'éﬁﬂn?r?e%?%ﬁ@alef or the
ai r channel anfdrmeddibyrpertsv t0tand R &2) opanina8 236 A, 34, 33183R 048 andR2e AR ErsBf has
section 33 j l.igns.. W Q ing.334. [004 ef erri to Fig. 4,

el enent s OWFY%{)&% %Féesgg%%ﬂvmow%ne@ ?@sfsgg"gg%ta\pg 4 tF‘gb’ia r?g’eléemntg’fi’f“?e&setﬂ? vi ew
of the air chasnehhonellinay kgva a different rdnne b dfREnt @osaepion swth dfferanttdrasiviel
fornmed by port : ' w334, 332, 330, 328 and 324 and
gasket to 10 p%%ﬁeggﬁgg%‘%één ?fgﬁgflﬁ@?%%%oﬁﬁgﬁ ngr. eniltfogl\fmnems’ tggé E{%%E‘P@‘Pgd t hat
i n ot her enbodiimhatrsls anéhe serigh of ahchamels nmyype paviledtociohdeer esatiesvd porso tia

Gy erent, o O5eRBRoRARN. BpfHEBSRL roBER gkl B booat
15 more keys and their covers. As seen, when key 108 is fully engaged, preferably there is
still a gap between the bottom of cap 306A and frame 304, such that port 110 is not
physically sealed by the bottom of cap 306A. However, in other embodiments, cap 306A
may temporarily seal port 110 when key 108 is fully engaged, as long as the seal is broken

upon release of key 108.

20 [0044] Air channel] 400 is completed by space 402, located between caps 306A and
306B, to ambient air. While air channel 400 is complete, port 110 is obscured from view
by cap 306A and its adjacent cap 306 located to the left of cap 306A. It will be
appreciated that in other embodiments, cap 306A may in further laterally extend across

port 110 to provide a different degree of obscuring when viewed from above.

25 [0045] Referring to Fig. 5, a selection of keys 108 in keypad 102 are shown. “A” key
108A is located amongst neighbouring keys 108. Caps 306 of keys 108 are made of a
polycarbonate material, although other materials known in the art of keypads may be used.
Each of caps 306 is shown as a having a quadrilateral cross-section, however, any shape of
cap 306 would also work in other embodiments. Such shapes include ovoid, rectangular

30  and a general polygon. Port 110 is mostly, if not fully, obscured from view from above by
cap 306A. Caps immediately to the left, above and diagonally to the left and above cap



air channels and a series of air channels may be provided to connect a
series of ports to the mcrophone. Therein, sone of the ports, if not al
of the ports, nay be hidden by one or 15 nore keys and their covers. As
seen, when key 108 is fully engaged, preferably there is still a gap

bet ween the bottom of cap 306A and frame 304, such that port 110 is not
physically sealed by the bottom of cap 306A. However, in other enbodi nents,
cap 306A nmay tenporarily seal port 110 when key 108 is fully engaged, as
|l ong as the seal is broken upon release of key 108. 20 [0044] Air channel
400 is conpl eted by space 402, |ocated bejween caps 306A and 306B, to
anbient air. Wiile air channel 400 is conplete, port 110 is obscured from

view by cap 306akRtiniocbsuael Reend, widh valed h@ﬁ@if&%nt&gléaemmfbaveoha ap 306A.
ciated tha t her epbodi ments, cap 306A may in further

It [l b
| at \(Iamr al | yeeif gi’spfaﬁlf‘?)%"m%ﬁwwf y§ '&SprQfPﬂémaochﬁnmt%P%ﬁap @ dyraevidsd

obscuri ng wherhyteiy®dusti &Eerg‘ahﬁlysﬁreaaﬁaoﬁ'toﬁéﬁf xﬁé{r%rffdnﬂﬁe huibibxkt @nviRnment to
sel ection of keys 108.in h‘j}éggl 102 are shown key = 108A is | ocated

anongst nei ghBREFFIRY edgsyPe B trpyglling thpaughsa &@Bfleﬁ?%‘ Byaipbogpmy

pol ycar bonat e siddce bf @bs 308! thb VPP r@hb 204 BRI IR Sf skRRWOS tdtedd ol f0. OF
keypads may be used. Each of caps 306 is shown as a having a quadrilateral

cross-section, v ap, 306 woul d al so work in her
crbodi ment s SRS Bt FlaB0y Bt WRa it Sy B A g

pol ygon. Port k&;&mmspamect Wwigh arl TA"Ts@inbblnlity Hoola s He@simby 040 BeisBMkdrdcas, above by
cap 306A. Caps._i t he . eft g di_.ago ly to the left
and above cap' ess%‘g%ﬁ“ g?é?sgfd P4 safESﬁFlf”ﬁ %@Pﬁgdﬁaﬁmmgﬁ hﬂf%@%‘&gl‘f %Y om

di fferent angliegalss dnvadboes.11Ghpa s1gmﬂ@1qnﬂ@ypadeoxﬂ©a&wagfrbmtamnhkz&ya 108. In
ot her enbadi nen rovi.d Therein cp sti.c .energy nust
reach por ﬁ (al 15m%?/dl%lﬁqségf3%gl %% m&%%f E velgflr‘g““ ﬁtser@h‘{}’ia?‘}?r?ﬁ’@ﬁt L?&“‘“‘ﬁﬂy ‘@t erior
edge of keypadutk@@e tiedio maraehire ¢ag 306 may bhsudfidamfy dedquaecblyrd dot 1hot t om 5
surface of caps 306, the top of frame 204 and the sides of stens 308 to

;;ﬁg gl DO'I’A\E: . g} : 0#8?04%%59&& éﬁ@l%léégsllog 'Eh%foﬁﬁﬁp gyltsgg%ﬁgt%ﬁi ﬁt%nt?aBS Is sﬁcfv@rﬁ %@e@% at ed
Howeve r keys lﬁ&yﬁm&h 819 nbfeasmc%gr@d%ﬁheeﬁéélo genemfly bays e@tmlh-shmb dwgutsupon,

its associ at e%ﬁp{é}ib‘ggp(,’a)ves Ak @%g r}%ozv&t;,ers&A ngbfﬁ'ﬁ'séﬁg gﬁxmeg)gr@lftjh% obscur es

port 110 from si ght when keg) Is vie rom above. fn o
enmbodi nentls, keghsthe geperalstaye 3Q8die pdivsted to Rl plegeimenpdgere 1 Painderneath cap

Al ternativelysoga. m particular, in the upper left comer of the footprint of stem 308A, internal notch
500 is provided, which is excised from stem 308A. Notch 500 provides more room
around port 110. Opening 336 in frame 304 is made to be slightly larger than the exterior
dimension of port 110. Alternative embodiments may have port 110 more fully, if not

20 completely, enclosed within the footprint of stem 308A. Alternative embodiments do not
use a notch, when the dimensions of its cap 306, stem 208, port 110 and location of port

110 are arranged to sufficiently obscure sight of its port 110 from above.

[0048] In other embodiments, the external port for the enclosed transducer may be
obscured from sight by a non-functional key or a decorative cover providing a raised cover

25  to the external port.

[0049] In still other embodiments, the air channel and port may bé integrated into at
least a part of the key obscuring the port. For example, the air channel may be integrated
into the stem of a key and the port may be on a side of the stem. Alternatively, the air
channel may pass entirely through the stem and the cap, with the port being an opening on

30  asurface of the cap, such as its top, side or exposed underside. In other embodiments, one



substrate used to manufacture cap 306 may be sufficiently opaque to obscure
port 110. [0047] Underneath each key 108 the outline of its associated stem
308 is shown. Keys 108 which are not associated with port 110 generally
have rectangul ar-shaped footprints for their respective stens 308.

However, "A" key 108 is used to obscure port 110. As 15 such, the shape of
stem 308A is adjusted to allow placenent of port 110 underneath cap 306A
In particular, in the upper |eft coner of the footprint of stem 308A,
internal notch 500 is provided, which is excised fromstem 308A. Notch 500
provi des nore room around port 110. Cpenjng 336 in frane 304 is made to be
slightly larger than the exterior dinens on of port 110. Alternative

embodi ment's eyt iy Eapp OF dierds Har R forf iyl Have budt-iNHaneh (FROR)! 6 bR Me RIS €d
within the fOOtPI‘I nt of stem 308A. Alternative enbodi nents do not use a

notch, when t WA HRERaMEH forspundierergyis agesss thepefin 208, port 110 and | ocati on
of port 110 are arranged to sufficiently obscure sight of its port 110

from above. [O@83]] | nit etiherappretioed tRithsembddRnedkjedniedraRginienf &fan kitennaNc| osed
transducer may_be . obh red fr ight. by a non-functional key or a
decorative cov%urcmﬁp%nvei%gﬁﬁ "'YPﬂ%r?Sgag %5\78%0 ?@ef"o"l?sﬁér"é}%‘flﬁ'rtﬂaqc}éﬁ@t“t. [ 0049]
In still other enbodinents, the air channel and port nay be integrated into
at | east . a pal0dSf tWhildaspectind thereimbgditnbng hoor een Assdcistedampt ecominfvication
channel may begd, t ' . em %f a k and_t he rt, my be on a
side of the st emﬁg’iﬂ’ @rbﬁgi’%%@d, &%1%3%?rr éﬁ%mn‘?f’g?/m“' Sythﬁg%og‘g?ﬂdi rely through
the stem and twhisraphere awangemehtalesyabed Heeiimmaiale appkidi to gnyodevid®havisgur f ace of t he

cap, such as ifs ' under si de. In other embodinents, one
11 or nore caps. g&s?tag%gﬁﬂg’g(}'%géﬂ%%}eforrasf/lah%\‘/qeceésuaté—%?" e%’%ﬁé?eglat%aé’r ein,
to provi de addvack emmaponens(such #at G playral Wigls (eudior resodinglcapatelitipy. t 0 access t he
port. [0050] It wll be appreciated that the enbodi nent permts arrangenent
of an ant enna, (0088} CT ORRRAS: B4 Qe KEREIL el Ric R 2 shgiflcn ¢l ose
proximty to eachl_ot her. . 0051? W_]FI e aspe(;tseogltﬁe\gérgrﬁgéood‘%ﬁ%%tsﬁhlaﬂ\?e been
associ at ed wi t¥bediERshitRriew mestificaiiensithezeof will kg appargns tappsesksilled indhetdttat i n
other further iAiRRBLSfroh MR KGERAMe AVentidkias LRRHANE AR descri bed
herei n may be applied to§a(r31y desétiﬁ%e hgvi nrg}faa mﬁcrogﬁgﬁgaan %g&lgge%/pad. For
exanpl e, one StE-device is a device havi ng a nedia play back conponent
(such as a CD player) with (audio) recording capabilities.

X




10 [0052] Although the invention has been described with reference to
certain specific enbodinents, various nodifications thereof wll be
apparent to those skilled in the art wthout departing fromthe scope of
the invention as outlined in the clains appended hereto. 12 Cains: 1. A
keypad and m crophone arrangenent for a conmuni cation device, said
arrangenent conprising: 5 a key having a cap portion and a stemportion; a
base | ayer attached to said stem portion; a support nenber to support said
key and base |ayer, said support nenber having an opening extending from
its top surface, through its interior, ts bottom surface; 10 a key
circuit to recogni ze activation of sald k&% a m crophone | ocated beneath
sai d support nenlas:;; a port in said base | ayer extending from an upper
surface of said base, through an interior of said base layer, to a | ower
surface of said base |layer; and an air channel connecting said m crophone
to anbi ent airl.abovek&phdlandaicioptiont Bitangeriént fitiaodinlini6ABR BSkiceCAPr | Si Ng sai d
port and said openin wherein said stemportion and said cap portion are

| ocat ed about %%#1 %hfm@%ﬁﬂgthat said cap portion extends fully over said
port. 2. Thg keypadxlapldamg:ar@plpmenaﬂdaadﬂﬁﬁﬁ&ﬂﬁnfOF a communi cation devi ce,
as clainmed 20 in clal 1 wherein aid key circuit to recognize activation
of said key is | ocdt%F 5%%@%?& F%gﬂ3§@°“W%yer and said key circuit is

mount ed on a PCB, Sﬁhﬁboﬁ(ﬁi’enﬂﬁﬂo%ﬁp@ﬁ%@iﬂﬂ&dmﬂpﬁw lﬁﬁr shifl Wﬁpbﬁt efnB8 HaWLE ace
through its interior to.its b&m@ m surface;, said keypad and m crophone

arrangement f urt her®® @BTHiE &8 o ltéé‘li’&ﬁ’aca%éérof‘%l}‘tsrﬁﬁtﬁ‘ﬁ?fr tQdts 88 ¥ i cr ophone
thereon; and a suppafficef or said key circuit nmounted to said second PCB and

in Ioc ed bel ow sai d.key circui sai d support having a third openin
]?re o mgl ts % Vﬁey gilrcult }/ecogngze act}vatlon of said k gyr,) g P g

a microphone located beneath said support member;
a port in said base layer extending from an upper surface of said base, through an
interior of said base layer, to a lower surface of said base layer; and
an air channel connecting said microphone to ambient air above said cap portion,
15 said air channel comprising said port and said opening,
wherein said stem portion and said cap portion are located about said port such that said

cap portion extends fully over said port.

2, The keypad and microphone arrangement for a communication device, as claimed
20  inclaim 1 wherein:
said key circuit to recognize activation of said key is located beneath said base
layer and said key circuit is mounted on a PCB, said PCB having a second opening
from its top surface through its interior to its bottom surface;
said keypad and microphone arrangement further comprises:
25 a second PCB for mounting said microphone thereon; and
a support for said key circuit mounted to said second PCB and being
located below said key circuit, said support having a third opening from its
top surface, through its interior to its bottom surface; and
said air channel further comprises said second opening and said third opening.
30 _
3. The keypad and microphone arrangement for a communication device, as claimed
in claim 1 or claim 2 wherein said air channel extends vertically from said microphone to

said port in a column.



top surface, through its interior to its bottomsurface; and said air
channel further conprises said second opening and said third opening. 30 3.
The keypad and m crophone arrangenent for a comruni cation device, as
claimed in claiml or claim2 wherein said air channel extends vertically
fromsaid mcrophone to said port in a colum. 13 4. The keypad and

m cr ophone arrangenent for a comruni cation device, as claimed in any one
of clainms 1 to 3 wherein an opening of said port in said top surface of
said base layer is located about a corner of said stem 5 5. The keypad
and m crophone arrangenent for a communicajion device, as claimed in any
one of clains 1 to 4 wherein said stemhaS an inward notch in its body in
said coner of said stemportion. 10 6. The keypad and m crophone
arrangenment for a ni catjon device, as clainmed in any one of clains 1
to 5, wherein %aid%%ggaﬁﬁﬁﬂﬁganm@HEPB?EﬁmﬁHﬁHaFamﬁHﬁ$m§ﬁﬁ€W@%aﬁ%%mwdsaid
PCB. 7. A W I ein@g$ okeiTRIARhCIBlo 30 hefliVinCdpe shidlpB in sattoffuradd &'shi@ bask F ATE;
an antenna for transmtting wireless signals; a key having a cap and a
stem a base IBV%FS3?¥%Eﬁggafﬂnﬁéﬁdm§f%ﬁ1 a support nenber to support said
keypad and said base |ayer, said support nmenber 20 having an opening
extending fro itséﬁg? surface, through its interior, to its bottom
surface; a key’cir expad prdapigiophaze arinegment &1 aspmmynigation gevige, ps daidgrhone

| ocat ed beneat i afipomt FIRAGY 1 to WEFHRRNN safl B Raslaf inw@lChoRAIE it B045n Sxt endi ng
froman upper surfage, of said base, through an 25 interior 0of said base

| ayer, to a | of#r"8 U, d base |ayer; and an air channel connecting
said m crophone to ambient air above said cap, said air

10 6. The keypad and microphone arrangement for a communication device, as claimed

in any one of claims 1 to 5, wherein said microphone is enclosed in a Faraday shield about

said PCR.
7. A wireless communication device comprising:
t5 an exterior frame;

an antenna for transmitting wireless signals;
a key having a cap and a stem;
a base layer attached to said stem;
a support member to support said keypad and said base layer, said support member
20 having an opening extending from its top surface, through its interior, to its bottom
surface;
a key circuit to recognize activation of said key;
a microphone located beneath said support member;
a port in said base layer extending from an upper surface of said base, through an
25 interior of said base layer, to a lower surface of said base layer; and
an air channel connecting said microphone to ambient air above said cap, said air
channel comprising said port and said opening,
wherein said stem and said cap are located about said port such that said cap extends fully
over said port.
30



channel conprising said port and said opening, wherein said stemand said
cap are | ocated about said port such that said cap extends fully over said
port. 30 14 8. The wirel ess conmuni cation device, as clained in claim?7
wherein: said key circuit to recogni ze activation of said key is |ocated
beneath said base and said key circuit is nounted on a PCB, said PCB
havi ng a second opening fromits top surface through its interior to its
bottom surface; 5 said device further conprises: a second PCB for nounting
said m crophone thereon; and a support for said key circuit nounted to said
second PCB and being |ocated below said key circuit, said support having a
third opening fromits top surface, through its interior to its bottom

surface; and 1f) saie dirclesshamanhiciionldbhte, cOMMRES BB I SREPND Openi ng and
sai d third opening. The Wi rel ess comunication device as clained in

claim7 or claim 8SaKer GIcHt IEepenize actiysiion eésaidkey dvgenteddenqatiesaidpaserantn sai d

m crophone to sai d_sﬂﬂkéy élféui@-lsciﬁﬂuﬂﬁﬂ'on 3:5Cﬁosa1dTl*UB van%la%t?c%n&:%%g'ﬁ%ﬂltl{son
device as clained in an%cy one of cl ains 9, wherein an opening of said

port in said top siif edirougly ity ipferics tq é%}@ﬂowuqf%at ed about a comer of
said stem sl1. The sl Geli@Fhrtke BIRRsERt | on device as claimed in any one of
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9. The wireless communication device as claimed in claim 7 or claim 8, wherein said

air channel extends vertically from said microphone to said port in a column.

15 10.  The wireless communication device as claimed in any one of claims 7 to 9,

wherein an opening of said port in said top surface of said base layer is located about a

comer of said stem.

11.  The wireless communication device as claimed in any one of claims 7 to 10,

20  wherein said microphone is enclosed in a Faraday shield on said second PCB.

12. A wireless handheld communication device, comprising:
a housing having a front face;
' a display located proximately to a first end of the front face;

25 a keypad located proximately to a second end of the front face, the second end
being substantially opposite to the first end, the keypad having a plurality of keys
allowing the entry of alphanumeric text to create textual messages to be wirelessly
transmitted from the wireless handheld communications device;

a microphone for receiving voice, the microphone being located under the keypad

30 with respect to a user’s face, wherein the keypad has at least one audio input port

that is located underneath a key of the keypad.



30 with respect to a user's face, wherein the keypad has at | east one audio
input port that is |located underneath a key of the keypad. 15 13. The

wi rel ess handhel d comuni cation device as clainmed in claim 12, wherein the
key of the keypad under which is the at |east one audio input port
redirects air flowto the at |east one audio input port. 5 14. The

wi rel ess handhel d communi cations device of Claim12 or claim 13, wherein
the air flowis redirected in a substantially perpendi cul ar manner. 15. A
wi rel ess handhel d comruni cati ons device, conprising: a housing having a
front face; 10 a display located proximately to a first end of the front
face; a keypad |located proximately to a sécond end of the front face, the
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10 a display located proximately to a first end of the front face;
a keypad located proximately to a second end of the front face, the second end
being substantially opposite to the first end, the keypad having a plurality of keys
allowing the entry of characters, the entry of characters being used in wireless
communications from the wireless handheld communications device; and
15 a microphone for receiving voice, the microphone being located under the keypad
with respect to a user’s face,
wherein the keypad has at least one audio input port that is located underneath a key of the

keypad.

20 16. A wireless handheld communications device, comprising:
a housing having a front face;
a display located near a first end of the front face;
a keypad located proximately to a second end of the front face, the second end
opposing the first end along a length of the front face, the keypad allowing an entry
25 of characters; and
a microphone located underneath the keypad,
wherein a user may select a text message mode of the wireless handheld communications

device.



