HANDHELD ELECTRONI C DEVI CE W TH KEYBOARD [ 00011 Thi i
benefit of priority fromU.S. Provisional Application 58,
filed on December 21, 2001, and PCT/CA02/01961, filed | M Hl 2002.
FI ELD OF THE | NVENTI ON [ 00021 This invention relates ge y he field
of small handheld el ectronic devices and especially to dudl’fdde handhel d
conmmuni cati on devj.ces or._nohile tiqn ith.a keyboard input. Mre
particularly, theHﬁ‘thlyéFqu ﬁ&@ﬂ"ﬁ@éﬁﬁgﬁﬁ‘éﬁ?ﬁow‘?&@ﬁ%_ _keyboards for
use i n suqliedfyi ces TRAGKARAMBID R ke hAMRIUEQM HAPAI BXS Shigidiay boar ds
y

or keypads for small handhel d devices often use the standard 12-ke

t el ephone Aqplivatien Nve 6 I#1cH58| dided vl Pecember 2éd 2001, aandk BEHACA02/0ds e
keypads hagve,four ro three buttons. The first three rows are forned
fromthe afﬁﬁ‘hbg??“tief\é\?’ng%anged left to right, top to bottom in .
increasing order. The fourth rowis formed fromthe keys "*' "0' and "#'.
Al phabetic values are ascribed to keys 2- 9 in a standardi zed al phabetic
order. Tydilkd-I} &K THE BYVENIHOREypads requires the user to input data in

an unfam | manney ;. - i (oF-18 I h [ Qr. nor e
comonl y, [?ﬁ%zl%@lskl&/%gép EEI%%Sg%&ergﬁ% Oaﬁlgqﬁesléegkfﬁ%%? ?%@eelgéﬁo lceI d
devi ces sulehicas ahbecsptdiAlBb @ \dhnkemeds hhadicihe |cdmvticgioki delicek deemlobidé d, when
adapted to handhel d q%\él)cea,. use%{[a pl ural i ky Rf smal | . i ndividual keys
opt i ni sed SFS1O0% WL i ksxOogre Hnpyle Meygrgstigrarth dhe pagsentinyspiagn rdafeh toy
keyboar d hasQqRsitdelsdkds @PLS ik Ush dhaksa keypad and the |arger number of
i ndi vi dual keys requires nore space on a printed circuit board (PCB) than a
keypad. Typically, each key requires its own footprint and switch on the
PCB. Beca i i ze of such handhel d devi ces, PCB
space is fﬁ‘ﬁ??ée%@ﬁ’&“éﬂﬁwxr%@b& type keyboard takes up val uable
real estat{go@3) the FR{dang [KePBhidsSiCikeypadeetbomiall hahaleld devitéCshich Weqné deal
of tooling in order to accomodate the | arge nunber of individual keys in
1

the housi mpndardal 2nkeydrtephonedypeds. (hqusinscallsstiyaly r%fa'agd tooasriggypadstt Thepag
costs. Fu rktep&{(ﬁq{a%e 80k %vge(w fﬁ?ee\’\f)l}t{bngl. The first three rows are formed from the

numbers 1-9, arranged left to right, top to bottom, in . increasing order. The fourth

t he

row is formed from the keys ‘*’ ‘0’ and ‘#’. Alphabetic values are ascribed to keys 2-
9 in a standardized alphabetic order. Typing text using such keypads requires the user
to input data in an unfamiliar manner. Other kinds of keyboards follow the Dvorak or,
more commonly, the QWERTY keyboard models and are used in portable handheld
devices such as the RIM 950 Wireless Handheld™.

This kind of keyboard, when adapted to handheld devices, uses a plurality of small
individual keys optimised for operation with the thumbs of the user. However, such a
keyboard has considerably more keys than a keypad and the larger number of
individual keys requires more space on a printed circuit board (PCB) than a keypad.
Typically, each key requires its own footprint and switch on the PCB. Because of the
relatively small size of such handheld devices, PCB space is limited and a QWERTY
or Dvorak type keyboard takes up valuable real estate on the PCB.

[0004] Such a keyboard also requires a great deal of tooling in order to
accommodate the large number of individual keys in the housing of a handheld

device. This tooling adds to manufacturing costs. Furthermore, on a device with a
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-1 QMNERTY style keyboard, it is difficult to enter nunerical inputs such
as a tel ephone nunber. Traditionally phone nunbers are entered using
keypads, and having to use a QAERTY style keyboard for such inputs, where
t he nunbers appear in a row above the letters, is considered awkward by
users. [00051 It is therefore desirable to reduce the nunber of keys
necessary for or DVORAK type keyboard | ayout used wi th handhel d

devi ces. | QW%RT% |S%e ka@efi'fdam 1§ dtfécelé Fﬁ)P'ﬁéf pyfaeriah etpperﬁapb 83/ dflelogRERTY
styl e keyhparl, aﬂqd@loK%\f?lgoo eq{um%?§ar'erén?ergd"94mg9% E? TR Ha6Rk 10 RsdgVi Ce.

SUMVARY OF THE | NVENTI IS an object o present 1 nvention to
obvi at e orQWER’@Yﬁtseyl@keybeast foorsech dnpsa;dwanteage nofnbeosi@pezngn lkhapbosiosts or

keypads us d with. snall 8ndhe| d sl ectronic . devices. [00071 In a first
aspect, t HBC B liconsiderst 2EKWIFRY U¥S-a keyboard for a nobile device. The

keyboard i[0obsydes ap il RERRRE deslt@ble 8 rédudt ahd F\ngér&fl@%'?ﬂé%gdﬁ seys, a
command ke and a keyboard interpreter. The al phabetic key corfesponds to

at | east %&T%M&M@M&lme kegpahrd taybor ussd twitht hm@haldsiegwm lt:tsr alsgpondi ng
toits at t abetic v ity
al phanurrer(!eé“%le X CO&?‘?' gg‘ﬁ%gdf%aﬁ (ﬁ‘r?e(sa}éék&l {Yé h alngﬁg‘te}'%%i for

al phabet i auséah dualanédd GnManiagticeddving. a si gnal that corresponds to its
correspondi ng nuneric and at | east one al phabetic values. The plurality of
al phanuneri c keys are arranged to provide the nuneric |ayout of a tel ephone

keypad, afi¢vinia ﬁ@bﬁﬁh‘bﬁlﬁﬁﬁﬁqﬂ d enbodi nent the full keypad, are

arranged i n conjunction he al phabetic key to provide a standard
keyboard [[80@6]t . Tlitais @aorbgetok the prssent nwemnm@tohmtaosngu@te sdeasespeondi ng

to a commapd key val The, keyboard . int ter i ving .t he
signal s a f?gtve‘ﬁa%OE%Stg%h%}g’éﬁ‘g q{elSPyp‘? ‘Bsﬁﬁm“g} F'P?/l 8‘9"‘5%??‘&'5& fic
keys, and dRhgesommand key, and mapping the received signals to a sequence

of al phanuneric, al phabetic and conmand values. In a presently preferred
enmbodi ment{009He st dmadirat aspgisothedpresepd inventsornprovidee atkieybedrd MERM¥bReyboar d

device. The keyboard includes an alphabetic key, a plurality of alphanumeric keys, a
command key, and a keyboard interpreter. The alphabetic key corresponds to at least
one alphabetic value, and is for actuating a signal corresponding to its at least one
alphabetic value. Each of the plurality of alphanumeric keys corresponds to a numeric
value and at least one alphabetic value, and is for actuating a signal that corresponds
to its corresponding numeric and at least one alphabetic values. The plurality of
alphanumeric keys are arranged to provide the numeric layout of a telephone keypad,
and in a presently preferred embodiment the full keypad, are arranged in conjunction
with the alphabetic key to provide a standard keyboard layout. The command key is
for actuating a signal corresponding to a command key value. The keyboard
interpreter is for receiving the signals actuated by the alphabetic key, the plurality of
alphanumeric keys, and the command key, and mapping the received signals to a
sequence of alphanumeric, alphabetic and command values. In a presently preferred
embodiment, the standard keyboard layout is a conventional QWERTY keyboard
layout, and the keypad is centered within it. In an alternate embodiment, the
alphabetic key, the plurality of alphanumeric keys, and the command key are provided

by an electronic touch display, which is preferably a touch sensitive liquid crystal



| ayout, and the keypad is centered within it. In an alternate enbodi nent,
the al phabetic key, the plurality of al phanuneric keys, and the command
key are provided by an electronic touch display, which is preferably a
touch sensitive liquid crystal -2 display. In another enbodi nent of the
first aspect, the al phanunmeric keys include only alphabetic values. In a

further enpodi nent, the al phabetic key and each of the. plurality of
al phanune ;q?ﬁpqngg a‘_b?t 1 ed'g%"db‘ﬁéntiorfﬂ_&ﬁ g’é? HRast '?'6 a_lﬂli’émlk‘é?é‘i kxR _én‘il\‘ﬁ“e‘_?’BY eter,
whi ch enpl gyisnehi& dafiles Y f L RlrtHeP Wnivo@ind iRy (HEERBh it hlgetyL P ioda oF @pal s to

a sequence of al phanuneric and conmand val ues. In ano enbodi nent, the

command kepturatityr ofea pliandmerio kepie poivides gne ugput sigsilkstoi the koystmke Mitdrpketyr, a
SPACEBAR key., ., a ETURN. key, BACKSPRACE ke nd a.SHI FT key. [00081 A
second as p‘@i‘?h SPPF‘H'@ be!rﬂé‘lés’?/‘?t‘e’%rw@m‘? &9F rB?QR}'?{%@? rﬁceﬁffﬂisf%‘aE‘e‘é ACEULGEh as  a
two-way pagedlphahuditia-HaSeambed aNes ein ol SitRIdialtatRs&dihand kepd a
cellular telephone. The nobil e device has a kngoard, a m croprocessor and

a sof t war eorgppnds deiang ekacarpubicensistinghel an klbpbrksye9sSRACERAR&ypoard has
an al phabq{éfuhgylfeycggAeélegp bﬁq(eﬁr?m@‘é Slfﬁ?‘?tlﬁeg.”e al phabetic val ue, for
corresp O Its a

actuating a signa ondr ng ast one al phabetic value, a
plurality [0008] phanseoend aspeeyst the pesemfintcheio provides aynotikrdeeRpOsUdhAg t0 a
nuneric value, and at | east one al phabetic val ue, each key for actuating a

si gnal cor® B¥G¥AYinges & %tg'“&?é§qg§§36ﬁVd?%gi Pﬁf?ﬁﬂaf dataragsigiant aud e qsHular _
al phabet i Gej¢ghdiRs THeNRoBIE TdVIcE YnRf o AeDHEH? n'grrh{-\cr(kﬁgées%frrﬁm%ds&fgva% ovi de

4, .
the nuneric |ayout of a tel ephone Eltey%ad, and arranged in conjunction wth
t he al phatagplicaticayexeoutapledwi the misomnckasat. Kby bosbahrd dpoan, alphabetiorkoyl key,

f tuat] ' I i ng to CO nd ke al ue and a keyboard
|t er pr ot GPEORRRR ot 1G4 RERHT v o R el PpERRT R Sy ¢ ne
plural ity igfat ddapheHeEIBHAbELIK OMEe, 231GralifEof ASHERBMArK RYys, E&th JTRROpIEaI P E

received signals to a sequence of al phanuneric, alphabetic and conmand
val ues. THETESRNIPECWes S9meris b and \aé|lgast ope alnhebeticovalne eakk\Ksyafod and

ecel ves \EARGAES, KEAOPA-AoRAR By b RN bl BN G805, o
The sof t wiphabepplalesst therplpratity diedpleanpmerialkieysyarednged er pioiviskeahe haattic es and
Initiates lz%lljo(ixrt1 of a telephone keypad, and arranged in conjunction with the alphabetic key to
provide a standard keyboard layout, a command key, for actuating a signal
corresponding to a command key value and a keyboard interpreter for receiving the
signals actuated by the alphabetic key, the plurality of alphanumeric keys, and the
command key, for mapping the received signals to a sequence of alphanumeric,
alphabetic and command values. The microprocessor is operatively connected to the
keyboard and receives from the keyboard a sequence of alphabetic, alphanumeric and
command values, which are used for controlling the operation of the device. The
software application provides a plurality of operational features and initiates such
features upon detection of certain inputs from the keyboard. In an embodiment of the
second aspect of the present invention, the mobile device includes a display, which is
preferably a touch sensitive liquid crystal display. In one embodiment, the keyboard is
displayed on the touch sensitive liquid crystal display, and the keyboard interpreter

employs predictive text routines for mapping the received signals to a sequence of

alphabetic, alphanumeric and command values.



features upon detection of certain inputs fromthe keyboard. In an

enbodi nent of the second aspect of the present invention, the nobile
device includes a display, which is preferably a touch sensitive liquid
crystal display. In one enbodinment, the keyboard is displayed on the touch
sensitive liquid crystal display, and the keyboard interpreter enploys
predi cti ve Wae0dtosq7@ut i nes for mappi ng the received sigrafrsAdmigi sequence of
al phabetic, al phanuneric and command val ues. -3 WO 03/ 056784 PCT/ CA02101961
[ 0009] The keyboard of the present invention provides a keyboard with a

standard | ay SO ' dans Qg i Hofmmands with a
keyboard t h@'y&i]s fam ?%?@oyﬁﬁq?gggﬁkg%%ad 26 Qn%ar;gg%a%?bl??{aﬁ" Elpa[rn;?ess t hat
reduces the sandisdfayer, so kajasusprea jopus infqugation and; commends with a keyheagH keyboar d

! a)éout - tTEI Smﬁlni%?hwia;ﬂ%m@aﬂoﬁﬂ@?trﬁaﬂﬁfaduﬂng ﬁrb@ssclﬁfm&ﬂ&g t‘é‘é ne%& be cas; ng, and
reduces e nunber, OnE SW s .requl red,on a : e.use o
predictive tEE ‘eﬂ‘H'ﬁgP %?Vp%ltlfefsfa%‘g‘rbtq‘éwar?ﬁﬁﬂ‘qu‘ﬁlﬂu‘éwstf%'earrfd“ftﬁ’f}ﬁbh the-use of a
standard °t afhe Baiipraily ofalie chsingt ane Riddcgs the nuaiberef laneessviteies refild@d &a Ot her aspects
and features he e o N i Ll o those
ordinarily s@'léﬁ"*ﬁ%’%@ﬂgﬁ%{eé Jcl)%\&n?fg\l/%%\t/mcyp ﬁ?ﬁﬁ%@%&ﬁg&a}escri ption of
speci fi ¢ -enbosindar{tap mthodaf textppieshis plsprfotessereonj uncti on with the acconpanyi ng
figures. BRI fgijydpESCRIGRE Qb akFeabRAM MESphR1idenBoiD ol 6RBAS Of the
present invention will now_be descri bed, Qy mq q{ exgqg%e only, with
reference to2RPAEAtS those Ay Yiied & the f pasRyiew é‘.e fofloping SesHIRBRK di agr am of a
mobi | e comruad gadifiemigheidicate of te ilventton it lenjypciaewith thewenmpaoyingray be appl i ed;
Fig. 2is a Egﬂuelevation of a typical handheld device to which a keyboard
in accordancewth one enbodi nent of the invention nay is applied; Fig. 3

is a front elevation of the devi f Fig. 2; Fig. 4 is'a right side
el evati on ofBWWW#GE;&‘&w@S 5is aleft side elevation of the

device of Fig. 2
[0011] Embodiments of the present invention will now be described, by way

of example only, with reference to the attached Figures, wherein:

Fig. 1 is a block diagrém of a mobile communication device to which
the present invention may be applicd;

Fig. 2 is a top elevation of a typical handheld device to which a
keyboard in accordance with one embodiment of the invention may is applied;

Fig. 3 is a front elevation of the device of Fig. 2;

Fig. 4 is a right side elevation of the device of Fig. 2;

Fig. 5 is a left side elevation of the device of Fig. 2;

Fig. 6 is a keyboard layout according to one embodiment of the present
invention; . )
Fig. 7 is a keyboard layout according to a further embodiment of the
present invention;

Fig. 8 is a keyboard layout according to an a_ltcmate embodiment of the
present invention; ‘

Fig. 9 is a keyboard layout according to another alternate embodiment

of the present invention;



Fig. 6 is a keyboard | ayout according to one enbodi nent of the present

i nvention; Fig. 7 is a keyboard | ayout according to a further enbodi nent of
the present invention; Fig. 8 is a keyboard | ayout according to an

al ternate enbodi nent of the present invention; Fig. 9 is a keyboard | ayout
according to another alternate enbodi nrent of the present invention; -4
Fig. 10 is a keyboard | ayput accordi ng,.to, another alternate.enmhodi nent of
the present i %%nl?)l 'Sﬁ;keég‘ba.rd TW%"@ ago 9%6%?%}“?6{5?38?‘3%&% Odii"ﬂ‘émtog BEt ur t her
enbodi mentyr@kntiifertioasent invention; and Fig. 12 is a keyboard | ayout
according to a further alternate enbodi nent of the present invention.

DETAI LED DESCRIFF| IdNs [ad@ybaarddaimub pecprding éo p fethenembadionant oh therpededes a
reduced kqu%ﬁgg r a nobile device, that provides the user with a
standard kef%oar’ ayout on fewer keys, while rmaintaining the nuneric

| ayout of a st diglat?l ikey peyboatiitdyoas ascdedivg ey fadher dlbpndbembpdiarant | y
preferred enbodi nent provides a conplete replication of a standard keypad,
various efb&i BETOEIYENY e present | nvention provide only the numeric

| ayout of a standard keypad and position the "*' and " # Kkey in other
positions on the keyboard. Presently preferred enbodi nents provide a
standard DEVAIKEDRESCRIPTUONer st andard keypads such as those provided on
conput er keyboards are al so contenplated. [00131 By reduci ng the nunber of
keys used to provide a standard keyboard, the present invention provides a

manuf act urge1Zihe addnkfally, the pr&eRGavEIRNPENEEs Pfed QAKX eyBNrl Ehtasmekila PCB,
and t he anount of toollngﬁjeqU|red to create the apertures in the front

plate of tdeeicpptbt provides ete usPhavithed sleadard tieieard flayouy an dewes ksyevwhids user s
Wi th maintaining the numeric layout of a standard keypad, such as a DTMF keypad.

Though a presently preferred embodiment provides a complete replication of a
standard keypad, various embodiments of the present invention provide only the
numeric layout of a standard keypad and position the ‘*’ and ‘#’ key in other
positions on the keyboard. Presently preferred embodiments provide a standard
DTMF keypad, but other standard keypads such as those provided on computer
keyboards are also contemplated.

[0013] By reducing the number of keys used to provide a standard keyboard, the
present invention provides a manufacturer the ability to reduce the number of dome
switches on a PCB, and the amount of tooling required to create the apertures in the
front plate of the mobile device. The reduced number of keys also provides users with
the ability to actuate larger keys in the same surface area of a device that would
otherwise be required to provide keys for all 26 alphabetic values, 10 numeric values
and at least two non-alphanumeric values. The reduced number of keys can now be
used to provide fewer, and thus larger, keys. The presence of larger keys reduces the
difficulty of actuating a single small key that is surrounded by other keys.

[0014] Referring now to the drawings, Fig. 1 is a block diagram of a mobile
communication device 10 in which the present invention may be implemented. The
mobile communication device 10 is preferably a two-way communication device

having at least voice and data communication capabilities. The device preferably has



the ability to actuate larger keys in the sane surface area of a device
that would otherw se be required to provide keys for all 26 al phabetic
val ues, 10 nuneric values and at |east two non-al phanuneric val ues. The
reduced nunber of keys can now be wused to provide fewer, and thus |arger,
keys. The presence of larger keys reduces the difficulty of actuating a
si ngl e snaMoO 0gess78hat i s surrounded by ot her keys. [O0®CHCARei%rri ng now to
the drawings, Fig. 1 is a block diagramof a nobile comunication device
10 in which the present invention may, be inplemented. The nobile

conmuni catl gsggv&ﬁe t%o h‘mﬂg @J Shf Adycr a&oﬁlwnvgxergso | G@bde gn devi c.e

havi ng at P01 te ata comuni cat apabilities. The device
pr ef er abl y Hggending onyize 0@¢®5@WOWMWG§%EC“QC mayi e wlpeddPl i ty to

conmmuni cat e Mt Hhuptul%% H&mt:ei téyas,egrﬁgelora deli@ar! BlefoREWwith dRgpendi ng on the
functionality provid t he device, the device nmay be referred to as a

dat a nessagl"??gga&lé&/?"e@‘ht‘és f‘W’W&W"}S‘&{;@P“““&c E 2t PO rispiOp ADIFE wi th data
messagi ng C&Wﬁb«br'ﬂlﬁlblﬁﬁzlepl&ny\tab@hﬁﬁﬁ | nternet appliance or a data

Tnarar pat BnSE O bl e el ' Bilhcd Bt SROBIYcARRNbIS D) - [901°]
C or

V\herethedw 10|s éna nications, the device wll
i ncor por at e davxwowﬁumouatatcmomtysly%@'ePnbmtemllhclpﬂ!ﬁl%gﬂ woeiveck ver 12, a

transmtter yldomi@ngl, m&b@w&@ma@m&%&&%@gx@a&y%beaawe preferably
enbedded or internal, antenna el enents 16 | ocal oscillators 13,

and a procesinsgahauenmaclenssisie and 18, legapgstillgtors yprd 2 PRFSHRERAYIe  pSP) 20, As
Wi || beI appan@rhkaai@nm Ei@l&ﬁpr&détsbﬂ (@6P)i20. Ashall ba‘ap@drdt 0 fthoseoskitierin ¢at | ons, the
part i cul ar

t he communi caf‘“’g““‘%t‘m%ﬁ , IR t«%eﬁlén§ S Yoatofeabibn siih dj%mq(i’ dependent upon

IC evice Is Inten operate. For
exanple, a daﬂbe@p:&@exdwnﬂnedmﬁmca@ﬂmwthlWl“@dﬁVlm?'R‘eqd%‘ay incl.ude a

communi cat i g, éy%yé&ﬁ&%aﬁ&%%ﬁ&dtr& aRRK Ahrick &m.samsmcnmbl tex nobile

conmruni cati on system t aTACTm nobi | e communi cati on. Sys or 1X CDVA
based dat a ri’e‘E‘\RB}“R'§a“°v\ﬁ'é’Is3é§§‘ Y draghed & 5y iy °8P°"us§‘°m n Europe may
i ncor por at e coamacuE6R bysiBRCRAITARIY indbiBadomindcaiGPiSym canXUCDMAL | on subsyst em

11. based data networks, whereas a device 10 intended for use in Europe may incorporate
a General Packet Radio Service (GPRS) communication subsystem 1_1.
[0016] Network access requirements will also vary depending upon the type
of network 19. For example, in the Mobitex and DataTAC networks, mobile devices
such as device 10 are registered on the network using a unique personal identification
number or PIN associated with each device. In GPRS networks however, network
access is associated with a subscriber or user of a device 10. A GPRS device therefore
requires a subscriber identity module (not shown), commonly referred to as a SIM
card, in order to operate on a GPRS network. Without a SIM card, a GPRS device
will not be fully functional. Local or non-network communication functions (if any)
may be operable, but the device 10 will be unable to carry out any functions involving
communications over network 19. When required network registration or activation
procedures have been completed, a device 10 may send and receive communication
signals over the network 19. Signals received by the antenna 16 through a

communication network 19 are input to the receiver 12, which may perform such

common receiver functions as signal amplification, frequency down conversion,

-6-



[ 0016] Network access requirenents will also vary dependi ng upon the type
of network 19. For exanple, in the Mbitex and Dat aTAC networks, nobile
devices such as device 10 are registered on the network using a uni que
personal identification nunber or PIN associated with each device. In GPRS
net wor ks however, network access is associated with a subscriber or user
of a devi cwobflese’4 GPRS devi ce therefore requires a segBca2iopst i dentity
nodul e (not shown), conmonly referred to as a SIM card, in order to
operate on a GPRS network. Wthout a SIMcard, a GPRS device wll not be
fully functional. Local or twork co ns (if an

my be operé-'g‘F‘H‘g’ Binels 18&'8%?7‘]% r\%@ W [Eebmuﬂé %%J“?%“{?g'? rﬁ gut gany V)
functions i nuodguo digital canversion. aa‘thgomgng@yeqnvqmmépr@cqg:d sigpb Ale%s qui r ed net wor k

registration, or g ﬁl?ek\é@rhxlmgﬁhatxoqrﬁ%ﬁgﬂrs&'ﬁ B AMFodDERA 60 BRbABILE bea device 10 may
send and recelve comuni cation . nal s over the network 19. Signals

recei ved by petiemedip &g PSF 2 [‘Hﬁ‘%‘ﬁ’@ﬁa‘é‘e" SEA e LATmEEd HePRSF%L 19 are input to
t he recei Vermcl‘%mg\MUdﬁ]EhoH&yd prb6dig far Stample, OheTDAP 2@amd input t6 thact i ons as

si gnal anpllflca1 uenc down con 56784

PCT/ GAO2] 01 JEEmeF 1 k¥ |"rﬁ%‘g‘ tg faalos coMbsioR %%%cﬁ‘éyg‘%d°°“}’f§s“%%9§{“gnd in the
exanpl e systagplifidagnarand rarbinigsion]over tbmeﬂmyw@%h@%l” ¥ rensien.  Anal og to
digital convgrsion of a received signal allows nore corrpl ex conmuni cation
functions such as denodul ati on and decodi n tQ he d in the DSP 20.
In a simlar@¥ghner, Thy DRR2E nobone PRICEHFS P é‘ﬂc“&?"es‘gtf“[?cg‘és i ncl udi ng
nmodul ati on aﬁ?&l&nmd&a@emﬂ tRNAIRk @ontlol FohexafiflP, B8O gaindagpliglito t 0 t he
transmtter 14 far . anal og, co p conver sion,
filtering, cgﬁlm"?"fﬁ"&‘h? st e Pl T GRT'KEL Bl [%"["Egy aepdvely

FFARS M sSi on over at| on net wor k
19 via the amhteﬂlerahrowwt@@@mz}maﬂneolmmmmmWﬂdyﬂ%We@ses commruni cati on

signals, but 0&8 0 V&qué 10 Pefefablf SAcHBEs a@ﬁi@mﬁx’b&%fﬁi ih@f cofifdt r ol For
exanpl e, the gal ns app i.n. the receiver 12 and

conhuni cat i_.on, Si
transmitter @ﬂomyOW“a'd%fﬁ'E"i0\9@%“”&‘8%?‘61“@@8“%8{?%&%”% 90885 ¢ gain control

al gori thns ipgpl W%de%lderbohhﬂmaﬁa#(&e pe:ﬁ@ﬁ%@mi@ﬁthdevmmm@@orpr eferably

includes a mcro ?f sor. 38 that3 o
subsystem & microprocessor 38 so m

such as the display 22, flash memory 24, random access memory (RAM) 26, auxiliary
input/output (/O) subsystems 28, serial port 30, keyboard 32, speaker 34, microphone

ct§ with further device subsystems

36, a short-range communications subsystem 40 and any other device subsystems
generally designated as 42.

{0019] - Some of the subsystems shown in Fig. 1 perform communication-
related functions, whereas other subsystems may provide “resident” or on-device
functions. Notably, some subsystems, such as keyboard 32 and display 22 for
example, may be used for both communication-related functions, such as entering a
text message for transmission over a communication network, and device-resident
functions such as. a calculator or task list.

[0020] Operating system software used by the microprocessor 38 is preferably
stored in a persistent store such as flash memory 24, which may instead be a read only
memory (ROM) or simﬂar storage element (not shown). Those skilled in the art will
appreciate that the operating system, specific device applications, or parts thereof,



t he overal | operation of the device. Communication functions, preferably
including at |east data and voi ce conmuni cations, are perforned through

t he conmuni cati on subsystem 11. The m croprocessor 38 also interacts with
further device subsystens such as the display 22, flash nenory 24, random
access nmenory (RAM 26, auxiliary input/output (1/0) subsystens 28, serial
port 30, kswdwoass432, speaker 34, m crophone 36, a sRCT/CA¢2MYE

comuni cati ons subsystem 40 and any ot her device subsystens generally
designated as 42. [0019] Sone of the subsystems shown in Fig. 1 perform
conmmuni cation- rel ated f cfigns e 0 rovide
"resi dent " oPS-ARITRY 10 aFlunc |‘°‘o‘fr(1ﬂsag\lh%o'ie gﬁhya,g Rgédnéﬁu gz%%btg[g@atg@ysgch as
keyboard 32 tmakceliedpbrayurdatidngignalenayrapp be stoigdto BAMPsed for both

communi cati ogpfig! at eqynd MREhicBRsr 38 lﬁ?lﬁﬂd%n 0 iksCpbritthg Aystdnfitheib@s sage for
transm ssion over a communi cati on network 3 devi ce-resi dgg functions
ft

such as a capreferbly embleyerecydqn °FF‘§W“°[*‘@W2@'P“SGB§P&’FY‘??Q LFdHAmn war e used by
the m cropr Ofeesmpuc&&ng Whip EdnB610adiy deviit @peedions) inslufify dutsinddicst or e such as
flash nenory 24 st ead be re 0 M or simlar
storage el er‘r‘t“;\"r‘i[i‘“i ﬁ%‘?“ %ﬂ?ga&}"s’?‘)fﬁ’éas"’é’le I [mdaﬁ?be l?'%%lc%{r;gaﬂpﬁ%cg appreci ate that
t he operati n@xnsg/&mfapmspeomferred @ehqam thad Ry bedpdderhento the dgyige M3Y t her eof , -7
VO 03/ 056784bé°§gm%9%{f&$%& mahB¥r (bﬁvl)ta?m%arhwmg thoaRg ol oragaﬁza vol atil e

store such as is conte t hat recei ve mwiunl cation
signal s may #ddrsnage dags genesdelpting tonftp %‘cef‘%%‘]‘ asy g oy ?"d’ d®¥sor 38, in
addition to tdehdaepehiSl voig nﬁygsta@mnﬁwﬂe,tanomk itery. &Yhtedalty) loye @neddd es executi on

of softuare appli Cabl 00 B alelSiCE né fevid (P el 4350 38 prn o O

applications qsic devrce Ions, “Inc data and
voi ce comrumnmamltlmrdeappfiuct;aﬂ\l epplication W@&W@blymw Fhe abifioreg be installed

on the devi C%Hl& dwéi&u,{ags R el Rwofk. maeﬁraéﬁeedm&ameh@a& b that may be

| oaded onto t evice may be a personal i nformati one(l;na
appl i cati on M it arpecamissily tipemaisd.oivpchienized and #pdaed, X dhyy esf‘tems reI ating
to the devi Cgermsik with Wehiedce uskttitco@pontingriidteitbnts Gtord nbdsbaciated ittemndar event s,

voi ce mails, h(?ép anlﬂgrr;r)esrt]ehsthcre r)]'g:re;[m%glén{lr;o? ost ’é%plﬂ(egénl e m&il€dPHce MOT €

with respect to the data items at least. This would be especially advantageous in the

case where the host computer system is the mobile device user’s office computer
system. Further applications may also be loaded onto the device 10 through the
network 19, an auxiliary /O subsystem 28, serial port 30, short-range
communications subsystem 40 or any other suitable subsystem 42, and installed by a
user in the RAM 26 or preferably a non-volatile store (not shown) for execution by
the microprocessor 38. Such flexibility in application installation increases the
functionality of the device and may provide enhanced on-device functions,
communication-related functions, or both. For example, secure communication
applications may enable electronic commerce functions and other such financial
transactions to be performed using the device 10.

[0022] In a data communication mode, a received signal such as a text
message or web page download will be processed by the communication subsystem
11 and input to the microprocessor 38, which will preferably further process the
received signal for output to the displ;cly 22, or alternatively to an auxiliary /O device
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metnory stores woul d be avail able on the device to facilitate storage of
PIMdata itens on the device. Such PIM application would preferably have
the ability to send and receive data itens, via the wireless network. In a
preferred enbodi nent, the PIM data itens are seam essly integrated,
synchroni zed and updated, via the wireless network, with the device user's
correspondwog@solwisa itens stored or associated with a Phosanzemsput er system
thereby creating a mrrored host conputer on the nobile device wth
respect to the data items at least. This would be especi al Iy advant ageous
in the cas ere t co Syst. vice user's
of fice corrp% usero cme Euralyﬁgg% ﬁ’ofﬁ%%tlﬁ%g&ﬂé{)g% %gesﬁrgraded onto the
device 10 t fmmrg!,dﬁ llShe thenéfb’hﬂmk349”h1<én15a1§§€¢f11tﬂ)arﬂ>ﬂ°ml"9‘€sﬁﬂbsﬂ)‘»‘@?@m 28, seri al

port 30, Sh%}bo!ma%g@l qumwak&eéd, HQ&J@H&%M&]%@&%&MWQ%MV sui tabl e
subsystem 42, and |ns )X user.in the 26 Qqr pI eferably a

non- vol at i | @ngyghiasy ("F?o‘{e‘“g‘h chy cOPPRSEE HERsi BH PSP bettﬁés“?ﬁte@r 8Prlocessor 38.

Such f1 exi bidombynitafiodiephddcioughthd cfainadidatiéd somystenctleases the functionality
of the devi d ma rovi de enh e C

comuni cat i 3§02?£I at e%lém?uorl%t ‘l’og'rll’lsmuca &bgﬁgﬁ gﬁ}éh&] g Hﬁ@ &eblgegz(brlse conmmuni cati on
appl i cat i onsubsteptiadly sisilar, ekaspt thas receivedotignals @@“lﬁwrféﬁﬁb rks it Bther such

financi al "twé%tdnﬁrﬁnﬁpfobﬁmﬂﬁﬁil&{m bSkeidatbd 6y 8l @NdrgpBondB6. [ 0022] In a
data communi-cation npde, a received signal such as a text _.nmessage or web

page downl oadfteatye YRicepfroRdiog i SERYS oS hivekt msree e m 11 and
input to th&uﬁ@yﬁé@ﬂﬁpﬂmeﬁm&&nwm tﬁd”ﬂc\l\ilcé 10. prehighrvatot yr afidio tifrer pr ocess t he

received signal for ut t Ler y to an
auxiliary I/(B%He |pc5€é°m% gﬁ’f%g ‘b%héieo%i'a% b %BIL faiuser of device
10 ‘may al so mayngosk wed o Pmmans'a@wﬂe!sOfeﬁaﬂqeﬂ%esfsagé’sngfR%*Y teecanpl e, using

the keyboar ddu{ia%onmlv&@eéaﬁ o?BtﬁérQ&@@aﬂmﬁtegm%ﬁf&EmgBUrTer| ¢ keyboard or

t el ephone-ty eypa in conjunction with the djs 22 and possibly an
auxiliary I/[@”dbw ce@%““@u(t‘# i %e‘dwf"{l‘éﬁ%““ﬁl&yf"‘t ﬁ@%ﬁ'&"d{ Pahsnitted over a

comuni cat i ogzrsam wargkant hssugh (PDA)-gpeMusmalciion sletiey sfoenwiidh [ 0023] For
vorce conmm nslyC mza oh w1t}{%ru§é|r Is desgtggl; %le%@r (gtIt sl;otl'g) Q%Vde%gsi_&ﬁe, bt is

an optional device component. Such a port 30 would enable a user to set preferences

through an external device or software application and would extend the capabilities
of the device by providing for information or software downloads to the device 10
other than through a wireless communication network. The alternate download path
may for example be used to load an encryption key onto the device through a direct
and thus reliable and trusted connection to thereby enable secure device
communication.

~ [0025] A short-range communications subsystem 40 is a further optional
component which may provide for communication between the device 24 and
different systems or devices, which need not necessarily be similar devices. For
example, the subsystem 40 may include an infrared device and associated circuits and
components or a Bluetooth™ communication module to provide for communication
with similarly enabled systems and devices.
[0026] Thus, it will be appareat that handheld devices of this type perform a

wide variety of complex functions and it is a challenge to provide a keyboard which is
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substantially simlar, except that received signals would preferably be
output to a speaker 34 and signals for transm ssion would be generated by
a mcrophone 36. Alternative voice or audio I/O subsystens such as a voice
nmessage recording subsystem may al so be inplenented on the device 10.

Al t hough voice or audio signal output is preferably acconplished primarily
t hrough the speaker 34, the display 22 may al so be used to provide an

i ndi cat i osuBfciantly ¢afepact ttg mitcly tha|fpinh dagier of the hendheld devien tat whicli ce
call, or V.l L4 o i nt . f exanpl e. [0024] The

seri al po%%glggesitﬁé ﬁ[gcge.g&iy\l/\%ﬁ %ttﬁgcrt%flﬁt&qgém%#pqygh%Hf’%d in a personal
digital ageézmant Kig[®js-d ypeieoohtiei dalidepwhith\whees tHy deMdetousing ti)n two
synchroni zation with a user's desktop conputer  (not shown) may be

desi r abl e P'456%: § gont “6‘|5‘8i58né‘I“P a@%‘%@owﬁp%éws viggcatsastisys tha dpcgtien d
enable a e bictl iRERLEIRVRES, (O MORLANSBY'AT MRl AR §6 PSRl g vare
application and woul d extend the capabilities of the device by providing
for i nf or iphtralaty ofausidittywapet dbwives,oaclsding atthenbieléet §6. 10 ot her than t hrough

a wreles ni catiaqn. network. The. alternate downl oad t may for
exanpl e biOWt 0 ?&ﬁaﬁ Brf é’ﬂ'&tr‘ffﬁ‘t"i ‘%ﬁthﬁé‘ﬁv%ﬁtab‘et &8“ Sb”épﬁpﬁﬁﬁﬂ’{e?i di rect
and thus logkhiafd ® abstpbfattSi BRIrANYBE GlpufBnd ButhlEd&REsERABLSKP 88 UliSpIaeVi ce
comuni cation. [0025] A short-range conmuni cati ons subsystem40 is a

further opgikeykoardg terophiene knatshowmoare gecferablyonownied wathinothe fonheen t he
device 24 pff B 0 .ce IL.ch need.not necessarily be
simlar dggﬁg%:s.% ﬁgﬁﬁge%%éﬁéﬁ{é’?‘%ﬁ'eFge(g%\s‘/lif/@t Z“n% ﬁ%agmgylsi ﬁ%ﬁltﬁ%}eedaan Oivﬁ?tﬁ%r ed

devi ce andispksord atadhe topcof the front hoaing 80caidSapprodmBldle i e Hdrzontal
comruni cati.qQn ”ngq'él e. to provide for communication wth simlarly enabled
R

systens amfddls ¢ oy sogpeerhlisThe spegker 0%k pesyinnerabekathendispiRk|2d- devi ces
of this typRwehd Gdikér 62V dle d‘(s?ﬁ%?%ﬁ@?ng‘&ﬂ{égl (%ﬁ%r%l'lj}n% 'tl%ln?roﬂpghrfatce'@. a

chal l enge to provide a keyboar Iciently conpact to match
t he for m fAdthoogh afedtdngubra daipbly®2de vhaven mlfigwhiotlier gpomvirdekcdnliguratioassar y

e o AR AL B B ek B0 e St o

proximity to the display.

[0029] The keyboard 32 and microphone are preferably mounted in the front
housing 50 below the display 22, although alternatively, the microphone may be
positioned between the display 22 and the keyboard 32. The keyboard 32 is preferably
positioned centrally in the front surface 50, in like manner to the display 22.

[0030] The keyboard 32 comprises a plurality of letter and alphanumeric keys
32A forming, in one embodiment, a QWERTY style layout as described in more
detail below. In addition to these letter and alphanumeric keys 32A, the keyboard also
includes function keys and an optional spacebar key 32B. The functions associated
with these keys are determined by the layout of the inputs. Alternative layouts
according to specific embodiments of the invention are illustrated in further figures.
[0031] Fig. 4 is a right side view of a device according to an embodiment of the
present invention having a plurality of inputs. These inputs may include a
thumbwheel 56, cursor keys 58, 60 and an escape key 64. Other inputs will be
apparent to those skilled in the art. Although Fig. 4 shows a layout of these input
devices where the thumbwheel 56 is preferably between the two cursor keys 58, 60
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pi eces: a front housing 50, and a béck'housi ng 52. This view al so shows the
| ocation of an optional infrared device 54. On the right side of the
device 10, there is a plurality of auxiliary input devices, including a

t humbwheel 56. [00281 Fig. 3 is a front view of the device. The front

housi ng 50 has several openings to incorporate a plurality of input and
out put devices. A speaker, 62, display .22, keyboard 32 and m crophone (not
shown) ar 0drtBe &5BF kek§dris i’HI‘W thsi ‘ﬁ“‘f“hé’hF?loﬁf altegpatiye kaygnts gnay #lso §evi ce
housi ng. Rfsgjerably, the speaker is positioned above the display 22 near
the top of the front housing 50, and approximately in the horizontal

m ddl e of [0832If r orffigsuisfale sid¥. vidhef sipeddvice. B® inputplesices arvastowhoudhishe

di splay 22., Bel gw the speaker 62 he.fﬂijs y 22 is npunted centrally in
the front 4{f c_gleSéi.ewc‘AI t‘héﬁ‘@h‘_’rﬁé@h&’t 4 ﬂ%ﬁ?ﬁ HFéBﬁi'&V“EZEHOé'th%W?tﬁ_ Fig.
3, other g@ﬁHB@ﬁrﬁbnﬂth?WateQMB@ttd&i&s ofRfthik BRle MnSdHe R vRBYed3nftRd dRRedil thki zed.
The cursor, key 60 is preferably located in close Froxm)ty to the display.
[ 00291 ThenReyHbtrated n Higyra.care pHoratedatocthe taft sideipl the devine éxicrieateaHeft f r ont

housi ng 5 I i h h alternativel the m crophone may
be posi tﬁ‘c?ﬁggﬂg% V\ggﬂc?‘ﬁbetﬁéﬁ %%r%a?lé g'?%g%igl et%ksew eer;e/l')%})é"r?sd%ﬁ?n%eéw ﬁeéX/%Sar d 32
i s prefer abloysidegpsd redwidadt ©potsradd piovided] Will bé adersioéd BE thoSOskiiled Inl ke manner

to the display 22. [00301 The keyboard 32 conprises a plurality of letter
and al pharflitreri ¢ keys 32A forming, in one enbodiment, a QAERTY style

llayout as [desfyri beghd ayoRd 8 angﬁ%&'léélt g.f lslgl‘é’tratlea il@glgislii%%s 5q24b Eés?y%leﬂt&) er and

al phanuneric keys 32A, "the keyboar Inclu ction and an
opti onal gpmimizathdmymtz? Bf kdysarefuinst todosn aseploand.cthe keybdard hesenprsgd ar e

det erm ned he ut . of the. inputs. Alternatiyve uts ccording to
specific eor{ﬁé‘&‘ii’nﬂwlthg%g'f’ KRS | nght I?"E?niﬁ?’% havings © é&%ﬁetﬁr"tﬂﬁlﬁ’ fp u?es.
[00311 Fi Gupthninsedc kéghhish 86rrddpBid & kéysHaVingait RASQdialthab&idval&drandi ment

of the present invention having a plurality of inputs. These inputs may
i ncl ude a a HEeRREW. Bw keysasoplared so gut tigpalphabetin vabicapé theeglpBbetic her

P ¥ ORGP B MERSSI  Rsbre G EB R,

bet ween t (ihet keyscare sabso heyspeBSso Bt the hlmeric values of the alphanumeric keys
correspond to the layout of a standard telephone keypad. In addition to alphabetic and
alphanumeric keys, there is at least one command key which allows the user to toggle
between keyboard entry modes, so that the user can easily enter only alphabetic
values, or only numeric values. In certain embodiments other command keys are
present such as a “spacebar” key, and these keys may be shared by a numeric value
such as zero. The following embodiments illustrate QWERTY key layouts, though
other standard configurations, such as Dvorak keyboards, are contemplated.
Reference to a standard keyboard layout should be understood to refer to QWERTY,
Dvorak, and other known keyboard configurations.
[0034] Because many of the keys correspond to a plurality of alphabetic or numeric
values, the number of keys required to create a standard keyboard layout is reduced.
This allows for a savings as fewer buttons need to be attached to the PCB.
Additionally, a reduced number of dome switches are necessary to allow the keys to

operate in conjunction with the PCB. A reduction in the number of keys used to form
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and the escape key 64 is bel ow the thunbwheel 56, alternative |ayouts may
al so be wused. 100321 Fig. 5is a left side view of the device. No input

devices are shown on this side of the device in the presently illustrated
enbodi ment, though alternate enbodinents may | ocate input devices on this
side. In one envisaged enbodinment, the inputs illustrated in Figure 4, are

rel ocat ed WO ®BME#eft side of the device to create a IPETICANHa% ori ent ed
device. O her alternate enbodi nents where inputs are split between the two
sides, or redundant inputs are provided, will be understood by those
skilled int art,. : Ld . Lllgstrated in the
Fi gures 6- 1ép°ﬁ(§'y ggia]é%vgsgét%(])co;%?oﬁlhlﬁnggg&f‘%‘ég%%g&@&@ég%ee%ui red to forma
keyboard. THenldeysiea0dvtich asesmshin dawgrs thsfcors 9f prodirtisRet9d coBPIREYSf  which are
keys havi ng qaday Tals ARl hadiéRl @fige manBactugdd B UARINEIG dé@yes awhi ch correspond
to keys having at |east one al phabetic value, and a nuneric value. The
keys are pl Mmﬂgﬁése“{m@a@f@ﬁ%eu c val ues of the al phabetic and

al phanuneri qodssys ar Bigaé stawg et pssitidhiayout\fod khe alpganhmeri iggusrodaked keyboar d

| ayout. The Kk r | A . rie es of the

al phanuner i 3“’(23% o?g%}?;g%%gﬁ@&?\%ﬂ?ﬂgﬁw@%{}%ﬁ ShtgPEgmg 'andacgurdé@tegl ephone keypad.
| n addi ti on ttreseritiphehiefous differant inphty 1¢ach kesepaycenisss moreQefeperinpulit | east one

command Key hRinvthidh ks fvD wal SmidRIQs thé HediROBhrteter REMRAR ikMy Boar d entry nodes,
so that the user can_easi| e(gt[tFer only al hgﬁgtigod,val u & or only nuneric
val ues. In d&Pphin efoksy O8ffe AdR Sfpeodypeat °§ e&nt such as a
"spacebar" HKeyut dirtd prdsas évéosiyis An@ytrab ctidnaf ks byrosndedibgedasted lisl ue  such as

e e R e QR e, (1o

ot her standard configurati . a orak ke are contenpl at ed.
Ref er ence t cpounds symhohr Fhek ey samespandipe e wmerd alwe Litbreyelt S to refer to

Q\/\ERTY],c ”E])\/Odii(@&um%m e94 il &lat d&?mm bKt.ﬁ)ﬂQQ&ill _siana%&érhf '&tﬂg]e&tpb@m&.val[n&.o34l Because
many o e keys correspond to .a ral i of al phahet.ic.or .nuneric

val ues, the Iﬁﬁfﬁb@?""ﬂ’f“‘*&‘e%ﬂ?‘éﬁﬂf F‘@d&ftds B FEa °£lys"ilp§ﬂbtﬁh? ¥%¥%dboard | ayout is
reduced.  Thilfedbdsidevthe ft@r ro@ of &uesis g sittes silecofighe dphtduoresc keypd. This be attached to
the PCB. Ad@h&{%@@n!:g to 1 als RS B EREEys o BB ok RERp Aue NeCessary to

al l ow the keys )
of a standard QWERTY keyboard. The second row of the keypad is augmented on ﬂne

left side.by an alphabetic key, and on the right side by a-command key, which in this
case refers to a key with non-alphabetic or numeric values. The command key on the
right side of the central row corresponds to an ‘ENTER’ or ‘RETURN’ value. The
bottom row of keys in the keypad is surrounded on both sides by command keys, one
" corresponding to ‘ALT’ and the other corresponding to BACKSPACE. The asterisk,
zero and pound symbols of the keypad are all on the bottom row as is common in
keypad design. The zero key is shared with a key value corresponding to the spacebar,
while the asterisk in conjunction with the ‘ALT’ key can be used as a numeric or
alphabetic lock. The pound symbol can be used in conjunction with the alt key to
effect a ‘SHIFT" or ‘caps lock’ value. Thus the embodiment of Figﬁre 6 assigns either
two or three alphabetic values to all alphabetic and alphanumeric keys )
[0037] This embodiment of the layout has three rows of five keys, 31, 33 and
35 and has a space bar key 32B and two function keys 32F and 32G below the three
rows. In the first row 31, the middle three keys have alphanumeric inputs and the end
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operate in conjunction with the PCB. A reduction in the nunber of keys used
to form -1l WO 03/056784 PCT/ CA02/ 01961 the keyboard allows for a
correspondi ng reduction in the tooling required to make the front housing
50 which once again |owers the cost of production, and conplexity of

design. This benefits handhel d devi ce manufacturers since handhel d devi ces
are becom ng progressively smaller in size. [0035] Fig. 6 shows one

possi bl e Iksyphave istter inputs) Jrachkerrindhe AptirewoH israssodiatgd withsatJeast fo
keyboar d. i | 0 Fhg. i :
eyboar .lé'tér%ﬂ%te%@e[ne%?%tmpoﬁ r35%\’\"’tlhé Hu&llg tl}%ﬁ'%ﬁg%r%@% umeric

representing up to ftour erent 1 nplts, eac ent nore or
fewer inpubputs. The lefiviaodti loay has lettenmpuwesy Thientastekkeyt 32D hieassgpe ENTER ohar act er

assi gnmen i ig. 6 0036]. . The keyboard _of Figure 6. illustirates a first
enbod rren:RsFohggﬁje‘gR'é‘y BC?J&%B? lh_(‘ﬁ K e e dYs B hisoehd P caghct i on
of keys s %g&mﬁmwﬁg g&ﬁeghdrha@rs, @ﬁﬂ% %%Fsr@[%ﬁ@ 33§ apdatcl ab&l-BRONEL keypad

w th nunbers 1 throug , an asteri sk a pound synbol. The keys
correspondi letfet charactensi Eow akarele,lint thiolayhul the key 3Rphaassosiatal wehsheén t hat

e monCROEReE hante Ay L fe 21 Bt BRER Do Biidore i T O hal ves,

is placednbesi.de the top row of keys on either side of the al phanuneric

keypad. This allows two letters to be assigned to each of the keys in the
top row t d09¥m t Hetheghird 6ow 35+ the middirithres kaxedmye Riphpwyneric npatssdbend r ow

of the keypad,d €271 n heft, s b {] nd on
t he right Xé{? edSEy - co%qg"r%n ﬁ%{}&%k? htoiéncgtgﬁi gs/peg@!igégjrag?gsr ish%% Eﬁzé’ Egy wth
non- al phalastdctatat withreach keyw a2 AeWhehhwyadthaaphkeymeic kdys are deghressed de of t he

Cee T ¢ RAnRBSE R e Lo Roe R D e B ok By
cor r espondiRBolsnot¥nbwnfind the other corresponding to BACKSPACE. The

asterisk, “zero and pound synbols of the keypad are all on the bottomrow
as is com®®39In keyphle dighi-most e 32Brim theythird rowad s proferably akigyasval ue

TALT Koy BAGKERAECKSE OB e kY 53R SIRRRST: b oSSR BB ol
can be usémniadiatelpjpriociol the depredsidnnes kaly 32Kdy déleted. _
[0040] In the third row 35, the middle three keys are alphanumeric and in this
example, the key 32M is associated with three letter inputs - namely, ‘Z, ‘X’, and ‘C’.
[0041] The SPACE key 32B is centrally located below the third row 35 On either
side of the SPACE key, there are function keys 32G and 32H. In this example, the
right function key 32F (labelled A ) is preferably used as a CAPS key to create
upper-case letter inputs. When the A function key 32F is depressed, any letter key
that is subsequently depressed will be inputted as an upper case letter.
[0042] The left function key 32G, (labelled ‘123°) is preferably used as a
NUMERAL key to access numeral inputs that are labelled within the dotted lines
32C. The numerical inputs of the keys that are within the dotted lines 32C form a
typical DTMF keypad. Having these keys form a typical DTMF keypad makes it
easier for users to enter such numerical sequences as a telephone number. It would be
much more difficult for users to input telephone numbers if the numerical inputs were

laid out in the manner of a QWERTY keyboard.
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effect a '"SH FT' or 'caps |ock' value. Thus the enbodi ment of Figure 6
assigns either two or three al phabetic values to all al phabetic and

al phanuneri c keys [0037] This enbodi nent- of the |ayout has three rows of
five keys, 31, 33 and 35 and has a space bar key 32B and two function keys
32F and 32G below the three rows. In the first row 31, the mddle three
keys have slgphesswaeri c i nputs and the end -12 keys havgcheloi®i 1 nputs.
Each key in the first row 31 is associated with at least two letter
characters. In the second row 33, the rri ddl e three keys have al phanuneric
inputs. The |eft-nost key has |etter % The | ast key 32D has an ENTER
or RETURN i3 . Bedgecerdye 14 g‘“‘i“ﬁb’ﬁﬁy” Feepsed; Bt PumeESipPieys in this row
33 are each haaeQdbRd asbvirtht RetéitBarhctird darthesdiayamithiit the dond lines 2€ys 321 and 32J
are each assoc1a ed with 3 tter .ch For exarrpl e, in this layout,
the key 323 1% tsusécj)vcvzllmﬁ el n°° csetlf%ms"ﬁ uemﬁrd%gress , H, and 1" and the
key 321 is a¥8#ti at eﬂ'lgwﬂhllttsmmhmoest@@@mém of the gtesent laweFOHLAS [00381 In the

third row 35, pRGeHH Rgld7Efe Iﬁ@,m M@,@Atm@m&mrswmm The
| ef t - nost keéd%{oacts as an ALT key tq access special characters that may
p

be associ at h 2e teleghapeysetg The  fahgtic; yolugss asP‘ﬁ‘?da‘Pp?fﬁ'hd’ﬁéll“? c keys are
depr essed i Nalphagundetidicelyd @aarw'ageh dfalf’bﬁc}AhaTod{ﬁMo%hhbeﬁch@uu&&rassigﬁe(ﬁb| e to access
speci al characters or syd;rb

qt ) hic most key 32E
in the third® r%ﬁ/vk\% here?Ser a%“fy ac °f a: w%%@%%%i&@u aiplh&ﬁen this key 32E
is depr essedvahanybbpemgmrdrtpmrtawmhamalsnmmm ihﬂm@ﬂmcetltyFWFaf to the

depressi on Of, %ﬁ@ﬁy'ﬁn&ﬂn@hfdxm m‘ﬁﬁ’lhak Bcetx'ﬁfovédhb fe sécOd fdm the middle

three keys. are al phanuneric and exa | e, the ke 32M is
associ at ed wih¢ fotiom e qnéﬂee$mfﬁptﬂ“§ °”‘ﬁ&??§’f’§‘°y azbeewvla% [0041] The

SPACE key 32BACKSPACE'rfadctivh. TRCALFUvAR|nGwWid ddclodated fwith me\aste’a}ﬁkay either side

O ey S ghlShea Bl Do SN Bl gl 2,250, (e
create uppealpl@mevalh@s areassigmeg tategch a!Méntlelielpmnﬁmckwon key 32F is depressed,
any letter kgysthat i fie SHIGERHIEH FiYurdl $RAGSERS B20Mid bssdfitel Mt af €0 @S an upper
case letter. most two letter characters. The RETURN key 32K may be located on the right-most

“key of the third row 35. The BACKSPACE key 32L is the right-most function key |

beside the SPACE key 32B, which is located below the third row 35. The ALT key

32M is the left-most function key beside the SPACE key 32B. Unlike the layout in

Fig. 6, the keyboard layout in Fig.7 requires extra keys outside of the keyboard in

order to access the numerical inputs within the dotted lines 32C and to access upper-

case letter inputs. .

[0046] Figures 8, 9, 10, 11 and 12 ptovide' further embodiments of the

keyboard/keypad of the present invention. As can be seen from these Figures,

alphanumeric- keys have one numeric, and at least one alphabetic value. In addition,

alphabetic keys exist which have only alphabetic values. These keys can have one, ot

a plurality of values. Command values can be located on either command keys, or

they can be co-located with either alphabetic, or numeric keys. In each embodiment,

each key can be categorized as an alphabetic, alphanumeric or command key. In the

embodiment of Figure 10, the numeric values of the keypad are located on the left
side of the key configuration, whereas the pound and asterisk keys are located on the
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[0042 The left function key 32G (labelled 123'") is preferably used as a
NUMERAL key to access nuneral inputs that are |labelled within the dotted
lines 32C. The nunerical inputs of the keys that are within the dotted
lines 32C forma typical DITMF keypad. Having these keys forma typical
DTMF keypad nmakes it easier for users to enter such nunerical sequences as
a tel ephone nunber. It would be nmuch nore difficult for users to input

t el ephone THhhBes Additiopally, adliregtional kpynad with additignal copymand fupetiansimer of a

RTY ke - 18: . 0 : g‘ﬁtgg- e 123
fqtj\Ect I on ﬁ)gég%éggwe;&ﬁ%grlgg{see%?@ﬁég%#e | céllgtr%gg%tsfhé ?@é&%ﬁ%g%&?ﬁ%ogﬁuﬁ above
t he | et t etbeatplacedt veitls eitdrer alsesaf digdomil kbysnot & pydtick egpeldenes. 32C ar e

i nputted ver one qof. these keys, is subsequently depresse 00441 Figure
PP et v ADERT o B SR et CaboTEND PE Lk brers SRIEGA TSR be Seen
from Fi gurseandard! DEMIEKORAdARTAR BTER  reploBYE AR the REABASS theliyB64rd 32Keypad
for a tel ephone set. The al phabetic val ues assigned to each o0f the

al phanunmeRawvsdEly 33 and 34 pravidethetthrge rowcof 4 tandachQWERDY depbedidt The “Fal ues

are assigned .to each key. er t he. embodi,nment. of Fiqure had al | oned
for thr eeilgi" bﬁla%oé‘ﬂlf'%goﬁ}éyqﬂ}e@@t @‘e[balz l%?%'s@aﬂ%&gk%elgérrf)gi ﬁgf b‘ﬁ“éﬁ@n’g}af‘g‘:’ keys.
In the embedie¢saripiabetii gl Bunderic blesc WINENTEH akiabay B8HARE 1 keWiskies ENTER

has been noved to the second from the bottomrow, and the "SH FT' val ue of
t he pound R&itherad “HEET" o8 “SARP WMOGK avalug soiispsapttal flefters cashbe Thisredal T

val ue now -l.QcC W [ Kk t hFre of
Figure 7 gp%v?geﬁg9h%ggﬁlgﬂzitbg alq[%;@([)lut E%é‘?@ehgé(wngsr gpﬁean@p\?\ggb%ggﬁaﬁé?i C
val-ues ar éBASCHIIEOET and aENTERD tkebe tirecproridad bk ahe nighintosk &gys [m0fH4&133 n t he
enbodi nment 8f Fi%lé‘gl‘&ﬁz}” each key.32A is associated with at nobst two letter
char act er &d3f&e ‘key 32K may be located on the right-nost key of the

thi rd 1 ow (s The PARKSBARGR shlmboyiBR df HD brdfBtinkeHiohi fbrdifiye Desi de
t he SPACE key 32B, ich is located belowthe third row 35. The ALT key

32M i s t hetandand-DibltF kayped layaukd3(C iscreproducadain Sacmtdrenf keg®arddR. kews he
l)?y'?ﬁte Ikg y;%g%i? ancli3 %5 tppoevi eeéﬁ%(:gﬁlrreg r(l)v%1¥ 3t 2tl st.agdaﬂi %&Ehe[%ké dard tfilg ‘J‘g%sy, outsi de
in conjunction with the ‘ALT’ key found below the leftmost key in row 35 is used to
change between alphabetic and numeric modes. When in alphabetic mode, the '#' key
serves as either a ‘SHIFT’ or a ‘CAPS LOCK’ value, so that capital letters can be
entered. This layout provides a keyboard configuration where no more than two
alphabetic values are assigned to a single key. The ‘0’ key, when in the alphabetic
mode, serves as the ‘SPACE BAR’. The ‘BACKSPACE’ key is provided as the
rightmost key in row 35, and the ‘ENTER’ key is provided below ‘BACKSPACE’
key.
[0049] Figures 8 and 9 differ from the layout presented in figures 6 and 7 in the
positioning of the ‘BACKSPACE’ and ‘ENTER’ keys.
[0050] Figure 10 illustrates an embodiment of the present invention, wherein the
standard DTMF keypad 32C is provided over half of the standard keypad. Nine
numeric values, are provided across the first three columns of rows 31, 33 and 35. The
‘0’ key is located below row 35 in a position that is relatively centered with respect to

the DTMF keypad. The ‘*’ and “#” keys are provided in a second half of the
keyboard, so that only the DTMF keypad layout of numeric keys is fully provided.
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order to access the nunerical inputs within the dotted Iines 32C and t-o
access upper- case letter inputs. [0046] Figures 8, 9, 10, 11 and 12
provi de further enbodi nents of the keyboard/ keypad of the present
invention. As can be seen fromthese Figures, alphanuneric keys have one
nuneric, and at |east one al phabetic value. In addition, alphabetic keys
exi st whi clwovawgr@anl y al phabeti c val ues. These keys caorbads®iene, or a
plurality of values. Comrand val ues can be | ocated on either command keys,
or they can be co-located with either al phabetic, or nuneric keys. In each
enbodi ment, each key can be categorized as an al phabeti al phanuneric or
command key. THnlayyeprovides & dargse kaybesrd @F‘@S’P@“i@“dat%@%ﬁg‘??@@m ues of the
keypad are I@matsﬁdmmmgb;enﬁxﬁfetofkwsequaﬂtotdmldgeyuneamamg«aybamﬁon wher eas the

pound and as sk k at e e ht Additionally, a
di recti onal gsrlh)ad Wi [ gnaa? °'3§°rq+%°'mapffhur?cets?"%9'§°"fl§" ‘%pefeénsent One
skilled in tlhestandardﬂlTMF kleﬂadﬂaytylt Spis ecpiodced @h‘a@lywﬁ@r@imwmamﬁal keypad
could be repl agediisy Qf.desstd?&ide%e%ﬁtee BtastHﬁ&i{fdJarQ Rybott. 3 | 0Y stick
type device. ,[00471 Figure 8 | ustrates an enb |rrent o the present

i nvention whBeel ket H’é°“1§‘l"3?1’d"&ﬂ‘dh°l3‘?‘k7? Reyhds Th‘éifﬁﬂ?“ key i W 3pydsy oduced in the
center of th@ek@yhagytdmaen alphiRiSand humddid madd. Wiken i Mphitebac hide, their ee rows of a

standard Q/\E]g]lY ke boa TgiﬁFI"l * c n TALT' key
found at the Igfytse ?ral S usé’ﬁa{t‘g\)bgkggl(epapu%% S‘E‘J°9‘p“’*m“ﬁat§£'{]. C and nuneric
modes. Wien benen&tqdh'ﬂmelaiostwud@s atkbbéoardfbonﬁ@yaﬁsrewmm asméhatlltm a " SHFT' or

a " CAPS LOCK, & Qretdgﬁéne&@pi le deflThE P KEARNMOEIn W Mh@dic The "0 key,
when in the a H gﬁuﬂ%e?’l c e, sesrru%ees egs 9’% " AI'~ia'qi)r Ttrllce " BACKSPACE'

and ENTER W sea‘icéaﬁa%v?’% BARY ke rq‘\ﬁ’ﬁs%g‘? %gyw *R33  and 35
respecti vel ypm{i&aét.&i.eﬁghgtbsﬁceﬁslhfolvvklsunatssﬁspa@vﬂﬁbodi ment of the. present

i nve'nti on V\/ﬂ% inth ﬁ"iﬂﬂ?% DTI\/FIan§ X@aﬂhe[ %’ ‘“"?‘}%‘ n&v ereuga‘,ioroduced in the

center of ke rd 3 ree rows of a
st andar d Q/\E%Harkekyﬂbgad dhyoﬁr 132 'is proidegd, using fioug @ﬁ]lmc'ﬂ\ﬁoﬂTW tkeypahe T ALT' key

found bel ow fag& mm lhedw.e'uﬂcen%o%éolu&nm% &ﬁom@mgﬁ)ﬂbgt ween

al phabetic an nuner nodes. Wen in al B habetic nmode he '#' key
skill in the art wxll readily appreciate that the DD keypad could be represented by

the three rightmost columns as well. The three rows of a standard keyboard are

provided .in rows 31, 33, and 35. The ‘*’ key, in conjunction with the ‘ALT" key
found below the rightmost key in row 35 is used to change between alphabetic and
numeric modes. When in alphabetic mode, the ‘# key serves as either a ‘SHIFT” or a
‘CAPS LOCK’ value, so that capital letters can be entered. The ‘0’ key, when in the
alphabetic mode, serves as the ‘SPACE BAR’. The ‘0’ key, when in the alphabetic
mode, serves as the ‘SPACE BAR’. The ‘BACKSPACE’ and ‘ENTER’ keys are
provided as the rightmost keys in rows 33 and 35 respectively.

{0053] One skilled in the art will .n:adily appreciate that when mounted on a
PCB, each key activates a dome switch, or other similar device known to those skilled
in the art. When depressed, the key actuates a signal, by depressing the dome switch
and allowing current to flow to a keyboard interpreter, which receives the signal from
the dome switch. The keyboard interpreter can determine which key was depressed
based on the received signal.
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~serves as either a "SH FT or a CAPS LOCK value, so that capital letters
can be entered. This |ayout provides a keyboard configuration where no
nore than two al phabetic values are assigned to a single key. The "0' key,
when in the al phabetic node, serves as the "SPACE BAR . The "~ BACKSPACE
key is provided as the rightnost key in row 35, and the "ENTER key is
provi ded b¥MOP#0S6BACKSPACE  key. [00491 Figures 8 andPp@rdiaézioesst from t he
| ayout presented in figures 6 and 7 in the positioning of the *BACKSPACE
and " ENTER keys [ 00501 Figure 10 illustrates an enbodinment of the present

i nventi on, E{aylpg tlﬂﬁlusesttﬂnﬁl@n{g& QIJ}{E r\’;&ﬁ‘é! IﬁgQSér egvshg&gi over half of

t he standard i ne ric val are provi across the first

t hree col unmkeylphrdlaygat S@“B@WY%DVWHERWW crafiguption; PesAlleW bel ow r ow 35
in a positiofe h&atto lafoid e.leamnv&{d;@ea@r&@ha@e\mmng @SRkt klphobdie DTMF keypad.
The “*' and "#" I\‘Yﬁy aj pr Qvi % secg d half of fhe eyboard, so
that only th&ypst 'i?e@’p ahefic ¥ ‘Ecsé‘fs‘ 34 Pfogldf‘hﬁayp Yovi ded. -15 WD
03/ 056784 PGIpHaAti2 fahi@6 Whenldkey i$ depesstd i hapnatesl @ Sigiml bcmneg:enduige:yimoar d
configuratio P ,@gﬁﬁﬁﬁ' | Ll £H4E] Ng the number
of keys requ%l?lgggqlgﬁagg%v@%%ﬁmf F) st§ﬁ§E¥‘8M1§ey oar)%:? ‘thh D% Figure 11

il lustrates #phabotipyaldcpakey wkquégémkwm@mtmﬂtew@mépm tt he standard

DTMF keypad §eayifidd thd 2fterd&d ﬂﬁﬁmslug@dcohedp %yacsece,t %@1& &eyboard 32.
Rows 31, 33.and 35 provide t three rows “‘#1 RTY keyboar d.
atlkn"g& lio

The ' *' key, "eR™ 3 “GH‘E?f‘i'SSH“:ﬁ'zW“["ﬁ“’E‘H%P“"N_‘ﬂh ‘??"fﬁéaﬂ eftmost key in
row 35, is nakd’tloa Gpashel, bmymlsresaddph@bepmndeahuﬁmulthtc vmmdes When in

al phabeti c ”B%l&edioﬂﬁaxlk r%‘%?ﬁ’r‘é&%}é&g’ ce & &uﬁl&’ée t_ﬁhr\?l_ucg dla)l})(ﬂgbe CAPS LOXK

val ue, so tha Ita e ent out provides a
keyboar d conYﬂlgwml?ddﬁﬂWYéW@tohéW“%Weffaﬁ)’ﬂhquéoh}'aﬂ ues are

assigned 10 g Sﬁlﬁtﬁ)h@udfeﬁ)fo otmemeQesuK@ybmmeUsmg\p&a&vak&hamtm& node, serves
as the ' SPA keys Lare rovi ded as the

B
ri ght most ke¥f s"iAE P‘fﬁ%ﬂﬁé’%ﬂﬂﬁas‘g'“?é’ggﬁ'ci"i"gélnywh'[“@ Pbuaed, 12 illustrates
an enbodi nenigainit at daabgpe eSwigs, i which rtbirapond/oe weridn (hmmon predictive text

input algorithms are known under trade-names of Tegic T9™ and Motorola’s

iTAP™. One skilled in the art will readily appreciate the use of predictive text input

with this keypad arrangement.

[0055] It is contemplated that the predictive text application may be activated
after a certain number of keystrokes have been made, so that the root of a word can be
identified, and the full word predicted. The initial characters in the minimum length
root term may be manually selected, for example by depressing a key multiple times,
by holding a key in a depressed position, or by operating a further key or input while
holding a key in a depressed position.

[0056] It is further contemplated that the keypad may be provided on an
electronic touch screen, such as an LCD display, and that the toggling between
alphabetic and numeric inputs through a command input, will remove either the
alphabetic values or the numeric values associated with the keys from the display so
that the user will fecognise which entry mode is being used. In a further contemplated
embodiment, the alphanumeric keys are provided with only alphabetic values, so that

a keyboard implementation is provided that requires fewer keys, while maintaining a
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standard keyboard l-ayout 32 is provided using. four colums. The DTM
keypad |ayout 32C is provided as the three I eftnobst columms in the
keyboard, though one of skill in the art will readily appreciate that the
DTMF keypad could be represented by the three rightnost colums as well.
The three rows of a standard keyboard are provided.in rows 31, 33, and 35.
The '*' kewo®wmsezsanj unction with the 'ALT' key foundepbelcasweide ri ght nost
key in row 35 is used to change between al phabetic and nuneric nodes. Wen
in al phabetic node, the '# key serves as either a 'SH FT' or a 'CAPS
LOCK value, so that capital letters can be entered. The, 'Q0'. key, when in
the al phabeﬁ“ﬁ“%ﬂ@?“ilzary%sma 51K 'g"rgfﬁ’ﬂcﬁsﬁlf&pfms‘h%’mﬂbq K@&y® when in the
al phabetic wpicdly psied with tesebhad lagRACHrERRa keypirefot BACKEEAMEe and ' ENTER
keys are prﬁ“\qbfq'gd as the rightnost keys .in rows 33 and 35 respectively.
[0053] One skilled inthe art will readily appreciate that when nounted on
a PCB, eachlOR®} act iAsdliustated ip thegsumespus embodigents thecscorgiofihe gesdkvi ce known to

t hose skil | eglyentidh it e redkitted W PRCHRP iRESAEnt of Nhalelly, adCdghaiasria Signal, by
depressing the done swié(#ch an(g aﬁ!lgegvm Hg‘r Cc}lﬂdrfﬁﬂteut oth}‘nllﬁ)cw to a keyboar d

i nt er pr et er , KURBSETIRLTECHRETPHE 8T TG I IOHE "W PER. The keyboard
i nterpreter apresatievemtioacoulthbe perfammed hp snechkiledin slecirt Afferstavingrgad he recei ved
signal. -16 / 4 L resent

i nvention pr @gﬁeg&é‘%&égﬁ ﬁs‘gegpém&?&gélgén?@%“cfgir %ﬁ%ﬁé’kﬁ’g‘éﬁ&f‘%&ﬁi’ps uch as a
QUERTY or Dvwitlak mdegzbmambpr@éWFWHtaﬂw.fOW@da%PW@ machipdagr to avoid the

"hunt - and- pegliiceFpRE o BEPERQhd Hbiitle dehaPtaidt dsl ephone  keypad where the

al phabeti c val ues assigned to each key are provided i.n a. purely al phabetic
fashi on. Whel038lkey i10€ fbpyealescH i?mhﬁéf"ﬁ%ﬁ é’g ¥ é’f"'&eﬁ%\lm"&%ro?easmpondi ng to its
assi gned al phadae@dite barolaniplesbimlyc Alterhtioes wddificaionsapdrepatiosst may Por keys with
mul tiple alpha i val . Iy fut r i ; keyboar d

i nterpreter, Q‘?"s‘:&ﬁ‘r’p‘ﬁ%‘ﬁ“& Hl?%embg%%g%&m%té%gﬁfe&{ﬂnlﬁ gﬁ&@ﬁ?%ﬁ%ﬁ%? i?c val ue

cor r espondi néom dheesserte df dlje. inwindonk ahisly ipr defined splely by dheetlaimy ppreidether use

predi ctive tgxl,input, or what is referred to in the art as a "tap

method". In a tap nethod, a key is depressed once to provide the first

al phabetic val ue :
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- assigned to that key, the key is depressed twice to indicate that the
second al phabetic value assigned to that key is desired, and so on. Thus a:
~user may be required to hit a key nultiple tines to obtain the desired
character. Using predictive text input, the Kkeystroke interpreter obtains
a striQ%E%&-gﬁMEstrokes mat chi ng the obtained string against a database of
strings, E orrespond to words. Common predictive text input

al gorithns are kpowyboardebniptidihg: nanmes of Tegic T9'" and Mdtorola's i TAP.
One skilled in the art will readily anreciate t he use of predictive text

i nput  wi t haphirality oy keys aranged) iha firmal obasipndard keyhagrd laypraceadh kaydeinge
redi ct| -aapnl i cat i i ry of
Eeyst r%%?éga{?gv@em@@giﬁtan‘%o ggﬂ%rgm%gfa tt et érﬁg%)(?p%?ﬂg%%? rg(gt{ralltsg{é&nl entified,
and t heorhiwahdsyesid afphablitizt dheracliecomptisiag lattess A4, aaid numbehecomprising0{9eand h

root'term may be manually sel ected, fqr exanple by depressing a ke
mul 1 prd CpARERTS ETHBIR HOAPRUY ornd nQB R E S AR SHCUGRS BYUCHEREYY ng
a furthepciked vith pRibetivBhirEciedAuiRfing 48Y thih 86 SRPERARE thaRQfthd k&R -subiP056]

It is further contenplated that the keypad nmay be provided on an
el ect r that thetrowndier otalpkabetis keys iaseduced Gidatavestolazspandardkaybaardt Ingout cangl at hepst

bet ween al phapetic. and nuneric i nputs.thr h 0 nd input, wl|l renove
o t her ot Ba A abdic Dot (R ich Aqth B eiTERec B Brergth the: o
keys fh@ﬁb&@gnﬁhﬁgkayhﬁ@ﬁ“ﬁﬁﬁbfﬁ?ﬁnuﬂﬁﬁpmi|| recogni se which entry node is
being used. In a further contenplated enbodi nent, the al phanuneric keys

are provided with only al phabetic values, so that a keyboard

e o SRl A B i °
conf i gulphbbenic.charaset. of purely numeric keys is typically paired. with the

keyboard | ayout to provide a keypad for entry of tel ephone nunbers. [0057]
As illustrated in the nunmerous enbodi nents, the scope of the present

invention ig not fh@%%(ﬁ?&%{lﬁnﬁ,Wﬁé&&%h@&taﬁ&z[r@'ﬁ_g%?& 1@&@4&%% 'gﬁ?% lnd

al phanunmeric keys as’ a sinple redeploynent of said keys which
wel | WQWERTYh Q@ WEBAE, AZERTY, or DVORAK.

4. The keyboard of claim 1, wherein the number of keys associated with alphabetic

characters is 14 and the total number of plurality of keys is 23.

5. The keyboard of claim 1, wherein the plurality of keys are arranged in a grid
having a plurality of rows and a plurality of columns, said plurality of rows including at least a
first row and a last row, and said plurality of columns including at least a first column and a last

column, with the first row, first column comprising a key corresponding to the letters "QW™".

6. The keyboard of claim 1, wherein the command indicia includes at least
"backspace"” and "return", each of which is associated with a separate key, with the key
associated with "backspace" indicia being positioned above the key associated with “return"

indicia.

7. The keyboard of claim 1, wherein the plurality of keys are arranged in-a gnd

having a plurality of rows and a plurality of columns, said plurality of rows including at least a
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-the present invention could be perforned by one skilled in the art after
havi ng read these teachings. Thus the present invention provides 'a
keypad/ keyboard configuration wth a reduced. nunber of keys which allows
for reduced tooling and machining, reduced space on the PCB, and all ows
the user faster input of data. [00581. The above-described enbodi ments of
the present invention are intended to be exanples only. Alterations,

nodi figatio i ati of . LhEst ; j hdrent s
byt ndUa TgR g el d SRERIERAICP B oG sbcludifg ol R hist B AT
i nventdoffinn, Whitictheilsst e@f, fietcodahe lcymipyisinige kedyaiomssppiengitdhe Halt'etopnmard E
CLAIM 1. A keyboard conprising: a plurality of keys arranged in a fornat
of a standard keyboard | ayout, each key being associated with indicia

correspondifg top,?ér - of i - mg%a i :
commands, sg;ii d alp lééﬁ'gtai&? @%&F@cltiﬁrﬁg%%@g% Iagit(f)g?dge %HZ s_gﬁilg%ﬂunb_ers
conpr i givitg DplAralisyolf rosai and agrivmhitysofooopmins isaid phanalityt pfiremstingjuding at least a

non- nupreri ¢ val ues and functipn wi.t h, t he .keys. associate ith al.p etic
Char adkish o AAasgws anrd pialsy B A b EhTing 35 18 EhEe bl IR,

t he nugghghn AlitRiHRABEdILEmK ¥Biphising akegeeefoatingaotthe Rusisangwrd keyboard

| ayout, and at |east one of the al phabetic characters shares a key with
anot her al phabetic character, wherein the nunbers are arranged in a formt

of a phone keyp ) cl ai ol |- : er
shares a ke§ W t h%%”é’f’%h%ﬁ%?ﬁ‘?’%ﬁ%&%ﬁtog% T@fﬁ?e ﬁ?ﬂg&ﬁl e§%€ég}sd§%§5%?%|8 r‘ﬁﬂ tlwp
wher ei hekir@ofiindtddndiclaeyboard | ayout conpri ses one of QAERTY, QAERTZ,
AZERTY, or DVORAK. 4. The keyboard of claim 1, wherein the nunber of keys

associ ated wi th al phabetic characters is 14 and the total nunber of
plurality ofgkeygyl ge, ViRRGhDnelortheAiiMaticy YPRERIiSadBGateliwria] | LY
of keys ar ei%rra‘zﬁ%geﬁaﬁds%frcﬂ-{l& tiaw ng anplouraela?tya (t))f rom}gﬂand aapl ur‘al ity
of col buthg,"spaieticqhnnaad itdycioind hesuinrtek 101 mgicas. | east a first row and a

| ast row, and said plurality of colums including at |east a first colum
and a | ast

11. The keyboard of claim 1, wherein the plurality of keys are arranged in a gﬁd
having at least four rows and at least five columns, with the at least four rows comprising in
order a first, second, third and last row, and the at least five columns comprising in order a first,

second, third, fourth, and fifth column.

12.  The keyboard of claim 11, wherein indicia corresponding to the numbers 0-9 is

associated with the second, third, and fourth columns, the first, second, and third columns, or the

third, fourth and fifth columns.

13.  The keyboard of claim 12, wherein the phone keypad is as_sociated with keys tn
the first, second, third, and last rows, with keys in the first row 50 including a number “1" in the
second column, a number 2" in the third column, and a number “3" in the fourth column, the
phone keypad associated with keys in the second row 52 including a number "4" in the second
column, a number "5" in the t.hird column, and a number "6" in the fourth column, the phone
keypad associated with keys in the third row including a number "7" in the second column, a

number "8" in the third column, and a number "9" in the fourth column, and the phone keypad
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colum, with the first row, first colum conprising a key corresponding to
the letters "QN. 6. The keyboard of claim1l, wherein the command indicia
~includes at |east "backspace" and "return", each of which is associated
with a separate key, with the key associated with "backspace" indicia
bei ng positioned above the key associated with "return” indicia. 7. The
keyboard of claim1, wherein the plurality of keys are arranged in a grid
havi ngasaogihted atittt keysin theviastaond inclpding al "t yn bk sewindroobymis ai hinphen Q1 int the of

rows including at |east 9 first rowand a last row, and said plurality
of COIMO#W{&L@&Fﬁg%af“&@ﬁW%C?W colum and a last colum, with the
| ast row, first columm conprising a key corresponding to the "alt" conmand.

8. The keyboard of claim1, wherein the plurality of keys are arranged in a
grid having4a plhekeytoardof clains 1 Zrwhexeiplame if therowscomprigesieys sairgsponding
plurality . of 1o I Jding At b a, wfbhdst r and a | ast roow. and said
pl ur al H‘%}d%rftoé‘c‘)éll\%?m@e\l} nc*’@d’i ﬂél at OF e 234 (gbf’iopgf’?ﬁ{glrﬁ‘ﬁ’ﬁ comgnises ket ol um,
with t&ﬁrés'géﬁiingm SHIBr ©ABRErs SARY, 'DIRCYGHO] &S PRI MJardPodd 6f thetdwey s " QN .

9. The keyboard of claim1, wherein one of the plurality of keys is

associ enrepnwﬂqqy%lcorrqqmdm&mﬁmilﬁ%nréi'%X",I@V'gﬁﬁNk'e@f@dM'a of claimi1,
wherein one of the plurality of keys is associated with both a "space"

command indicia and the nunber "0" indicia. 11. The keyboard of claim1,
wher ei n t he1pl ur ghikeytsdark 6Fslaini €2 anhicrsigate fith@omimmconipriseng kay | east four
rows and at least five colums, with the at |east four rows conprising in
order gorrgspanding g idiria fatia getyHy qogymandoy, and the at |east five col ums
conprising in order a first, second, third, fourth, and fifth colum. 12.
The keyboard of claim 11, wherein indicia corresponding to the nunbers 0-9
is associatled wiThe kehsoasé obcldim fl bhj whicremrttie fows drh amohtermshagehe first,
second, and third colums, or the third, fourth and fifth colums. 13. The
keyboard of claim 12, wherein the phone keypad is associated with keys in

the first, 9@condetddbshrd BPElal@l, WAYRIn MeldT tiSBralify b1 vk iindhddsHdied
includi ng a nunber "1 in the second colum, a nunber "2" in the third

col unn forandeturmdentrd rcongnandrandithe frgtirnienien) indieia is pesocigtndritit a ko en hedasti at ed

W th kﬁ;@. in the second row 52 including a nunber "4" in the second '

18.  The keyboard of claim 1, wherein the keys associated with command indicia
include_at least one of “fetum", “enter", "space", "alt", "backspac_:c“, “shift", "caps lock", and '

"numeral".

19.  The keyboard of claim 1, wherein the plurality of keys comprise a shape and the

shape is one of uniform and non-uniform.
20. The keyboard of claim 1, wherein the plurality of keys are arranged in a grid that
includes at least a first, second, third and last row, and a first, second, third, fourth, fifth, sixth,

and seventh column.

21.  The keyboard of claim 1, wherein the plurality of keys are arranged in a grid that

includes at least four rows and six columns of keys, with the at least four rows comprising a first,
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colum, a nunber "5" in the third colum, and a nunber "6" in the fourth
colum, the phone keypad associated with keys in the third row.including a
nunber "7" in the second colum, a nunber "8" in the third colum, and a
nunber "9" in the fourth colum, and the phone keypad -20 associated with
keys in the | ast rom1inc|uding a in the second colum, a nunber "0" in the
third col um 3 ? "#' in the fowrth colunn, 14, The ﬁﬁzboard of claim 12,
wher ei FPBRG Bird pablastiny, apdifia Lecoliayps cemprangHsh gecand. Sk four, ih: wid
"V, kR oty c "UP', and "OP", one of the rows conprises keys
corresponding 1 n order to Ietters "AS', "DF', "GH', "JK', and "L", and one
of the rows conprises keys corresponding in order to letters "ZX" "CV',
"BN', and "M . 1 ke f erein the fifth. colu

conpri ses a“key %8?(-?@?&6‘%8&2 8-‘? N el Btrwgty &EYS e ApmREhm 2 &‘{?Hl thehe
keyboafies & @métﬂmie@ﬁﬁ&r&utcbﬁlmw K3y vAlICHRLE léa@t fRRSws donprishz a
keyboard of claim 11, wherein one of the pIuraIrty of keys |ncludes |nd|C|a
for a firgiserondeintanddestrewdanidic four colusnng ¢omprising a ifwsti sicand shiad,sndifowrell
with a He in the last row 18. The keyboard of claim 1, wherein the keys
associ g%uvith connand i ndicia include at | east one of "return", "enter",
"space", "alt", "backspace", "shift", "caps |ock", and "nuneral". 19. The
keyboard of claintl wherei n the pIurathy of keys conprise a shape and the
shape is ond3of Uhekevhearhef ¢dlamn Livhesem thszmdxqrn@om@y@@sarlah@ren@mdnm and

wher ei I f r t hat .includes

oast B PaHGE ot kSRl GARGEK o s tpinthe NBlpars et e

f our t hfort siizk fandshe fdnt siza v theetstabbtic tldivinis o'zh]e of’[hesétﬂ‘é’ boar diffetent frainthd,,
wherein the plurality of keys are arranged in a grid that includes at

| east G Fze shthepunaticandigia, ms of keys, with the at least four rows

conprising a first, -21 second, third and |last row, and the six columms
conprising a first, second, third, fourth, fifth, and sixth colum.
24. A mobile communication device comprising:

the keyboard of claim 1, wherein each of the keys is configured to actuate a signal
corresponding to the indicia associated with the key; and
a keyboard interpreter for receiving the signals from the keys when actuated for mapping

the received signals to a sequence of alphabetic, numeric, and command values.

25.  The mobile communication device of claim 24, wherein the keyboard interpreter
employs predictive text routines for mapping the signals to a sequence of alphabetic, numeric,

and command values.

26.  The mobile communication device of claim 24, further comprising a
microprocessor operatively associated with the keyboard for receiving the sequence of
alphabetic, numeric, and command values, and for controlling the operation of the device; and

a software application, executable by the microprocessor, for providing a plurality of

operational features and initiating such features upon certain inputs from the keyboard.

27.  The mobile communication device of claim 26, further comprising a display and

at least one auxiliary input.
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22. The keyboard of claim1l, wherein the plurality of keys are arranged in
a grid that includes at |east four rows and four colums of keys, with the
at |east four rows conprising a first, second, third and | ast row, and the
four colums conprising a first, second, third, and fourth colum. 23. The
keyboard of claim1, wherein the indicia conprises al phabetic indicia and
nuneric indicia, with the al phabetic indicia having a font size and the
nuneric indicia having a font size, and the font size of the al phabetic
indiciais gge o i f g t fonpt size. h
nuneric i nd??:i a. @%%ﬁﬁg‘é@r@o&lﬁ% réeggct%i%tcgr?iag@\rlﬂl“égﬁggnugg}esfckbc:% lé)%cééﬁg%yboar d
of cl aifismlthe\wharpaionsiedsdiond tidrevalygpger, 2 darhegugiag devicatd perbéhahdsta @skidtant,
corresponding to the indicia associated with the key; and a keyboard

i nter pﬁé‘iéfv‘el? #r teleplqng ng the signals fromthe keys when actuated for
mappi ng the received signals to a sequence of al phabetic, numeric, and
command val ues. 25. The nobile comuni cation device of claim 24, wherein

t he keyboar @9i nt & keybberd coprpisimgs predi ctive text routines for mapping the
signals to a sequen of a) phabetig¢, nunmeric, ..and command yal ues. 26, The
bt e commamEALTa kg rLCirEeseyding Dotk diawking Kongeraragl aith siphabetic

m cr OpLRARSIER coRtBSontingsb ¥ GWIICIRLRHINItR ybERd KWROEE Aphdletit %Rﬁh&bﬂa%-%?e
- sequence of al phabetiC, nurneric, and conmand val ues, aﬁd for. controlling
t he openmbenh9and chmmiadivebes,maul plusdity nbkeysappiciatet with numbecul-alotrenged dshe

i for. i di luralit tional f. d
"yt e PRERE el Skt it Rt hds inthaletePaR Mo hay el i phend The
mobi | e kegaAWRinEAdsbSUiate@ Wither sibsétloith8 Pfirality b K& teR WPl ged sPmlickilafly and

at |least one auxiliary input. -22 28. The nobil'e conmuni cation devicé of
cl ai m 2houtwrenier line.tnhesein thenymberafkeyassosiptghwittealphahwtic charstiersimuntsts a

t wo- wa e iné g gt Eg devi ce, a personal data assistant, and a
cel | ul )g?vp%gm{enp %ne. z&@?ﬁ:ﬁﬁey oard conprising: a plurality of keys and
correspondi ng indicia including keys associ ated with al phabetic

30. The keyboard of claim 29, wherein the command values include functions, non-
_alphabetic characters and non-numbers, said command values including at least one of "*" and
"#", wherein the key associéted with "*" is positioned directly adjaéent one side of the key
associated with "0" and the key associated with "#" is positioned directly adjacent the other side

of the key associated with “0".

31. A keyboard comprisirig:

a plurality of keys and corresponding indicia including a QWERTY key layout of
alphabetic characters including the letters A-Z, a phone keypad including numbers 0-9, and
command values including functions and non-alphabetic and non-numeric values, wherein the
QWERTY key layout has a number of columns that is reduced relative to a standard QWERTY
key layout, and the phone keypad shares keys with at least one of alphabetic characters and

command values.

32.  The keyboard of claim 31, wherein the number of colurﬁns is an odd number and

- the phone keypad is centered over the columns.
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characters corresponding to a QNERTY standard keyboard | ayout of al phabetic
characters A-Z, nunber 0-9 and conmand val ues, said plurality of keys
associated with nunbers 0-9 arranged as a phone keypad, wi th-the nunbers
sharing keys with al phabetic characters, with the phone keypad being
associated wth a subset of the plurality of keys that is arranged
symmetrically about a center line, wherein the nunber of keys associ ated

wi th al phal¥sti c THedeibbad D BlAAST SwhERWethetriiber 6 d1dmut @At € akd Rithei ne.
30. The keyboard of claim 29, wherein the command val ues include functions,

non- &PPIRESWE;at leastfourciosyss withdhe QW BR T ey layont mtiigmadas imthiessof the Fauti ng
at le gme foou*t g ' iated with "*" is

posi t?(g)‘;r‘{se dlth(ragcl:l'?ﬁ/k Jgéxgﬁ%mg‘#é%sﬁl'd%cfo@?t _e%ﬁgi&%gssoci ated with "0" and
the key associated with "#" is positioned directly adjacent the other side

of the key assocjated wth "0". 31. A keyboard conprising: a plurality of
keys and co¥r esp%ﬁéﬁq%’@lq mabis statiof FerapmYy g 2 barsing: adisplpyandia lsyboardphabet i ¢

char achinpisingGl el &y & fAR ha i aAse_Zof@eyeggg&iéf&m@%ggafmmgc&m@ s 0-9,

and co nd “val ues 1 ncluding functions and non-al phabetic and non-numeric
val uednterfher lmving heet oQERTAssdaagted theorwithh asheaeinuinbsecond ussplinterfacd s atsubset

reduced rel atjve t t gndar.d RTY . ke out, and the phone keypad
shar_eé’(ilIgb“"y‘c’s‘;?\‘K‘_P 'E‘H’S;f{’)f tﬁ@i&% UsHen aﬁ?’ﬁhﬁBﬁ‘ﬁ‘ficﬁ%ﬁg@ﬁt@??‘ %%Bpg%ﬁnand val ues.
32. The kewhoafst usdr iftefFad8 atangblfi £50ndde kKeYERLd 189buCRIdHEBHbH tﬁ@gﬁﬂﬁ
nunber and the Rhone keypad i's centered over the colums. -23 33. The

ke_ybog&;PgSiSiiﬂg:CPfa RTYy RAZ; AEERIMO.ar RYORAKIMS is five and further
conpri si ng tﬂé?40%‘6“3Bsgr?&%dg%%ﬁ%‘ég%%’ﬁtggE’%%RIJF‘FX%Q% ayout utilizing keys in

three of the Tour "TOwW an u keys in each of the

four rows. tRdsetdfkaysdoettd fireiseLintdrice @BmpRIRiig fowBOthan D6 WaH Pesatet tHirSHIhaYy
and a _keyboard conprising a first user interface having a set of keys

associ¥&¥®d therewith, and a second user interface havi ng a set .of keys
associ ated therewith, wherein the second user interface is a subset of the
set of keys for the first user interface, the handhel d nobile station
conpri si ng:35t he Thelandhdd mobikestdtiao®f alaimriged/hiereia st andard keyboard | ayout

sel ected | "Rt séchei\d ge?'lilr?terface being centered on a face of the handheld mobile station.

36. The handheld mobile station of claim 34, wherein:
indicia for the number 70" of the second user interface presented on a key representing a

space command associated with the first user interface.

37. A keyboard comprising:

a plurality of keys having one or more indicia associated with each key, the plurality of
keys forming at least a first user interface on said keyboard, the keys and indicia of the first user
interface arranged so as to form a QWERTY alphabetic key layout, with a majority of the keys
of the first user interface representing more than one alphabetic letter per key; and

a subset of the plurality of keys, each key of the subset having indicia representing a
number 0-9, the subset forming a second user interface arranged as a phone keypad on they
keyboard, wherein the indicia representing numbers has a size that is different from any

alphabetic indicia associated with the subset of keys.
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consisting of. QAERTY, QAERTZ,. AZERTY, or DVORAK; the second user

I nterface being arranged as a phone keypad; and the set of keys for the
first user interface conprising fewer than 26 and greater than nine keys.
35. The handhel d nobile station of claim 34, wherein: the second user
interface being centered on a face of ‘the handheld nobile station. 36. The
handhel d nobil e station of claim34, wherein: indicia for the nunber "0" of
t he 'second 3gser Arkbﬁ;d‘aad:eorﬁpﬂﬁﬂgrt ed on a key representing a space cormand
associated with the first user interface. 37. A keyboard conpri sing:

plurality ofplielisy efkays grren&cddn anferraat ofl gandagd kexdioardlayant havm:mplvaéghty t he
pl ur aldt{(g&uﬁ{l aE.ﬂ¥§w£ B‘émé gfs%kﬁ?edf dv[tﬁ§ndf§1§ oh%%ﬁ% G 13E oqlc

keyboar C|a Irst user ce arrange so as
to f OraiplmeiEEEYacmérp,hﬂhﬂidrs; akié yoinayeamds, said dlphabetinjchatatterodonirisingeiettersf- t he
first user, interface r ent nore than one al phabetic |letter per._key;
and a i&s@étuﬂmﬂ% %nmﬁyf%ﬁ? %ﬁauk e%maagéﬁomevslas af wéstwsgépommmaetw

i ndi ci (ﬁ§ﬁﬂﬁﬁﬂg' Eti %ﬂ%g

i nt erf"ga(l:l{eeg’gﬂrirange sﬁéespﬂlgﬁ@ tkeypa &gﬁe?ﬁhﬁﬁétk B,gvgg%g EEI n tﬁg i ndicia
r epr e sehimmtham ﬂicanmdcasf eolginne asdoatatedswith hfselndmtd Kayboardriyyow) whabiatthe

I ndi ci a SSOCIated he s s t o -24 board conprising:
"ol o i Sagesip A it Hhong kndtalcnd one el Sk et dush ooy BLEevS
havi ngs assatidfedwittyan ©fit"q@hdtigas and rows, each key being associated with

I ndicia corresponding to at | east one of al phabetic characters, nunbers,

and commands, said al phabetic characters conprising letters A~ Z, said
nunbers co ISIR' ghxﬁdand sald commands conprising at | east one of
non- alphab nPAUReri ¢ values, or functions, with the

al'phabeti c %ﬁmhbjﬁbfl&y@rahaﬂwnlarfoﬁﬁw&ﬁa sm{da@ﬁeﬁ%afu tab&mwb@ra Mliratiey umms
associated wth a standard keyboard, gayout wherein the, nunbers are

ar r angdgolumns andrays, egch keybejRs arsogiatadl Witk inghieia gprrespondingdo japlegstione of
col umhl@{abgﬁé@haré&eésxﬁﬂﬁﬁc% &fld WointhaAls, s3ld alph4tRBE cRikacBR comptRYRAREs A-

conpris
Z, smd numbers comprising 0-9, and said commands comprising at least one of non-alphabetic

values, non-numeric values, or functions, with the alphabetic keys being arranged in fewer
columns than the number of columns associated with a standard keyboard layout, wherein the
numbers are arranged in a format of a phone keypad and one of the keys in a last column of keys

is assoqiatcd with a "return” function.

40.  The keyboard of claim 39, further comprising one of the keys being associated
with a "backspace" function, with the "backspace" key being positioned above the "retum" key.

41. A keyboard comprising:

a plurality of keys arranged in a format of a standard keyboard layout having a plurality
of columns and rows, each key being associated with indicia corresponding to at least one of
alphabetic characters, numbers, and commands, said alphabetic characters comprising letters A-
Z, said numbers comprising 0-9, and said commands comprising at least one of non-alphabetic
values, non-numeric values, or functions, with the alphabetic keys being arranged in fewer

columns than the number of columns associated with a standard keyboard layout, with the
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a plurality of keys arranged in a format of a standard keyboard | ayout
"having a plurality of colums and rows, each key being associated with

i ndicia corresponding to at |east one of al phabetic characters, nunbers,
and commands, said al phabetic characters conprising letters A- Z, said
nunbers conprising 0-9, and said conmands conprising at |east one of

non- al phabetic val ues, non-nuneric values, or functions, with the

al phabgirherkBifg Readpad 34 b FoGed of A pheHekeypad! Whtrgid fayoftthe koyiBaksoefataio! umMms
associated wth a standard keyboard | ayout, wherein the nunbers are

ar r angwtth arinextt Bmgien;@nda phone keypad and one of the keys in a last col um
of keys is sociat ed_ w y 1 QL -aThe , - Of aim
39, furt hera@gunt%r‘fl@?eﬁgs a%(gfn&e]nrgg ‘Y%%‘E‘é&yssm%g%égsgg%eé%%g% l\gl\ng\f/ﬁq%chg)gcq?s pace"
f unct i g wipabletdTperfomikg laceimkfycli®@i.ng positi oned above the "return" key.
41. A keyboard conprising: a plurality of keys arranged in a format of a
standard keyboard | ayout having a plurality of colums and rows, each key
bei ng assocjat edw il G i320; . : tic
characters, A%u rrblé"\rlﬂs;%1 &elaérlg ﬂ{co g‘%ﬁg@‘ﬁg@?ﬁg qa gﬁgggﬁg k@%ﬁ%g%rogidc%%%gpﬁg

| et t erdaifas 1£223,28+38, oudBeis conprising 0-9, and said commands conpri sing at
| east one of non-al phabetic values, non-nuneric values, or functions, with
t he al phabetic keys being arranged in fewer colums than the nunber of

col ums assggi at Rn¥hilecommbRBARILadRENRR i 4 R¥PHbny MR ah88 texdZenity TSI
being arranged in a format of a phone keypad, wherein one of the kéys is
associ enraptising thh kaybaaekas' infangeifictaims 42, 29t3uab3Tiéel , sai d t humb wheel and
said key associated with the "next" function both being capable of
perform ng the sanme function. 42. A handhel d nobil e comuni cati on device
conprising the keyboard as in one of clains 1-23, 29-33, or 37-41. 43. A
nobi | e conmuni cati on devi ce having a tel ephony node and a text-entry node
conprising the keyboard as in one of clains 1-23, 29-33, or 37-41. -26
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