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OF THE | NVENTI ON [ 0001] The present invention relates generally to the
field of woaklhiotsandhel d el ectronic devices such as w rel @e€I/@eauss2 cat i ons
devices. More particularly, the present invention relates to keyboards for
use in such devices. BACKGROUND OF THE | NVENTI ON [ 0002] Exi sting keyboards

el ephone. keypads (I BPHEAIFCEEPSER Puid: WITH KEXBUAZ0s)  “Typi ng text
usi ng such keypads requires the user to input data in an unfamliar manner.

O her ki MIELDfOF KENFDINNVENTION | ow t he standard Dvorak or, nore conmmonly, the
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consi dermeXtiJH)rEﬁteE?&/@zﬁ&% fgrdggylpszﬁ ggl,gceg_he | ar ger nunber of i ndividual

keys requires nore space on a printed circuit board (PCB) than a keypad.
Each key requires its own footprint and swtch on the PCB. Because of the

rel ati veBAGRGROWND OFFHE INNENIIOMNe| d devi ces, PCB space is linmted and a
QNERTY or Dvorak type keyboard takes up valuable real estate on the PCB.

[0003] Syginzp keyhgagtﬁ{gql@s?oa;&qwk@@a@s_ redMaldfManal deORbd Bl ﬂseogﬁéer to
accomodate “the | arge nuitber of 'individual keys in the housing of a
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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. 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.
[0003] 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.
[0004] It is, therefore, desirable to reduce the number of keys necessary for a

QWERTY or Dvorak type keyboard layout used with small handheld devices.
SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to obviate or mitigate at least one
disadvantage of existing keyboards or keypads used with handheld electronic devices.
[0006] In a first aspect of the present invention there is provided a keyboard for an

electronic device. The keyboard has a plurality of alphanumeric keys, each alphanumeric key



corresponding to a plurality of al phanuneric val ues, each key for providing
an i nput signal corresponding to at | east one of the correspondi ng

al phanumewoo2uedsaes of the key, the plurality of keys arPamgad20e6pr ovi de
a standard keyboard | ayout, as well as a non- al phanuneric key for
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handheld electronic device and said keys are of elongated shape with their longitudinal axes

parallel to or tilted from a vertical reference line through the handheld electronic device,

where a first group of keys is located on one side of said vertical reference line and a second

group is located on an opposite side of said vertical reference line, said first group being tilted

at a positive angle with respect to said vertical reference line and said second group being

tilted at a corresponding negative angle with respect to said vertical reference line.

[0008] In a further embodiment the keys are arranged as a row that extends along a

vertical reference line through the handheld electronic device and said keys are of elongated

shape with their longitudinal axes parallel to or tilted from a horizontal reference line through

the handheld electronic device, wherein a first group of keys is located on one side of said

horizontal reference line and a second group of keys is located on an opposite side of said



t he handhel d el ectronic device, wherein a first group of keys is |ocated on
one side of said horizontal reference line and a second group of keys is
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hori zontal reference line, said first group being tilted at a positive
angle with respect to said horizontal reference |line and said second group
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preferred embodiment of this aspect the handheld electronic device further includes a display.

In another embodiment the keyboard interpreter of the keyboard employs predictive text

routines for mapping the received inputs to a sequence of alphanumeric and command values.

[0010] Other aspects and features of the present invention will become apparent to

those ordinarily skilled in the art upon review of the following description of specific

embodiments of the invention in conjunction with the accompanying figures.
BRIEF DESCRIPTION OF THE DRAWINGS

[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 diagram of a mobile communication device to which the

present invention may be applied;



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] Enbodi nents of the present
invention wll now be described, by way of exanple only, with reference to
t he attacwed2Rigar es, wherein: Fig. 1 is a block di agram etcraamwbidee
comuni cation device to which the present invention nmay be applied; -3 WO
02/ 101531 PCT/ CA02/00862 Fig. 2 is a plan view of a keyboard in accordance

wi th one enbodi neng. of .th M\ L on pplied to a. typical .handhel d
device; Fig. 3 is glg'p% arf q?newev(%?) Pléakﬁyggﬁrgéf Cf)rﬁjalécc?cvtv)lfhd}/éﬁfgl% ’P‘ﬁmaot}&frt her
enbodi menhvenodn, bjpydied nvetypicelrhandtepl deedest 0 a di fferent type of handhel d

device Fig. 4 is a_plan view of ortion. of the revers i de of. t he
keyboard shown inaF‘IgI és.aﬁlaréﬁﬁwé% %a éi‘t"%-affg%“ %C?rgarﬁeﬁ‘lltﬁr? @FE%CB’PO‘?}mﬁBhi on of
t he reverdeheshabatiod, apgliet les diefeleadtypestthasdhelddzeickeyboard shown in Figs. 2
and 3. DETAI LED CRI PTI .001 Referring now to the draw ngs, Fig.

.is a block di ag?gﬁ‘ugCA 154 l??ﬁ\lfb{;‘f“é O%IEIBHWﬂﬁPéﬁ‘Fig%}’ﬁrsaé\?Fe thiéerlWaW’?g%‘ﬁ“ the

present impenthdR ad@y be inplemented. The nobile comunication device 10
is preferably a tV\,Ig,-vvay comuni cati on device having at | east voice and

dat a comuni cat i onf'@apSI5iRIEn V&% of arprtiefaof thereypras EAGH apothgiserplodineapefhi | ity
to commind k3b&ardkiownQh bRk, TapBUt er systens on the Internet. Depending on
the functionality provided by the device, the device may be referred to as

a data m j i wo-way pager, a cellular tel ephone with data
nmessagi m%g%giﬁpg I'rel ess Internet appliance or a data
comuni cation device (wWwth or without tel ephony capabilities). [0013] Where

t he devi de0IRD i s eRabiriag dwv td wWie deayigeMFiPi ICat aoblsck tiagracdhewi aemvbild

i ncorporate a communi catiaon subsystem 11, including a . receiver 12 a

tr e Rapraa S GE 23 s S e RO i o fle TN er abl
enbedded mnivicetidhaldevi@ntteBngefe@bBME MG wWip camehudiBatidnO€edlce ARGink |a&ﬂéh§t5) (LGs)
13, and a processing nodul e, such as . a digital signal processor_(DSP) 20.
As will B’@ﬁépﬂar%tﬂ Lo miBiGion SSePREFST hhE HEVIFs BITGETERy has the capability to

communicate with other computer systems on the Internet. Depending on the functionality
provided by the device, the device may be referred to as a data messaging device, a two-way
pager, a cellular telephone with data messaging capabilities, a wireless Internet appliance or a
data communication device (with or without telephony capabilities). |
[0013] Where the device 10 is enabled for two-way communications, the device will
incorporate a communication subsystem 11, including a receiver 12, a transmitter 14, and
associated components such as one or more, preferably embedded or internal, antenna
elements 16 and 18, local oscillators (LOs) 13, and a processing module such as a digital
signal processor (DSP) 20. As will be apparent to those skilled in the field of
communications, the particular design of the communication subsystem 11 will be dependent
upon the communication network in which the device is intended to opérate. For example, a
device 10 destined for a North American market may include a communication subsystem 11
designed to operate within the Mobitex™™ mobile communication system or DataTAC™
mobile communication system, whereas a device 10 intended for use in Europe may
incorporate a General Packet Radio Service (GPRS) communication subsystem 11.

{0014] 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
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comuni cations, the particular design of the conmunication subsystem 11

w || be dependent upon the conmunication network in which the device is

i nt ended WO oopersat e. For exanple, a device 10 destined f®@CTAAOCHG2
Anmerican market may include a conmuni cati on subsystem 11 designed to
operate within the MbitexTM nobil e comuni cati on system or Dat aTACTM
nobi | e coppuni QR . syste ice 10, intended for use.in Europe
may | nooruer if B AR KELT, pNEHERR R RE B MRS et ST
subsyst emmssbtiatef Gath4hchiNgvivor T GRRSassworkghniwesere ndtsonld detesalsaissoviatey withpendi ng

upon the type of network 19. FQr l.e, .in .the Mbitex and taTAC

net wor ks,sulryrsgﬁl?éireordlévi chsgesvbcg hloag\ Gﬁgg%’lﬁwlﬂﬁggf‘a%ﬁ? @Q?f%ﬁéé%nggevi ce 10
ar e regi shaludnonshbive), reinwonly refetrad) taasin SIM eaieisomdad tol dpentd ¢ £ @PRSN nunber
or PIN assocjiated wt ach deyice, In RS pe rks ho er, network
access | §1e%‘(vs°§183&5€%’(5 avéh\'ﬁcaafg’ %@X}?Srqeﬁ’éf’ vg ”BEE‘? tf‘ﬁg’ ’5"‘3@9%!"%9‘ ROEPRS

devi ce t herefilotemmedeitive sundtisisliFany)aedy tedgBtableybut fRHEVRe O AL BH@YB)e,
commonly referred to as .a SIMcard, in order to operate on a GPRS .network.

W t hout ~ 4° SPRY C3F @0y dUnsBRRS JROVEE AmPPUmiGiionse ey fefvark i@y iV8hea| reavigdal  or
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activati QRoRSHOF ESthihEficABY ReRBAN S RERARE Rikhe ecliS¥ £2 whlhTRY, R0 3G
recei ve comuni cation signals over the network 19. Signals received by the

ant enna FBMMOR etedieT AuncHonfus Benal emphfcatien irengengy downprpnvergion, Hilteriag.ei ver

12, whi chpfRy¥ RELAHGT RISHE ke, GRITIOMe ELERIY §fste Ughs%%ﬁigaﬁ, aiiagg% digital .
anplification, frequency down conversion, ‘filtering, ~“channe selection and
t he |i ke coaysebiom Aéogesariigial payestons ivdvin reasived gignil alpwd ogpre ccodiplgixt al

conver si QB ARRhAG fh&tigi%a;u%ﬁbs &%\ﬂ%ﬁ&noaadgagcr?ga{é% 6L g&ﬁorﬁg@gﬁhe gbﬁ oys nore

conpl ex comunication functions such as l'at T on and decoding to be
per f or medn iansithler P8McR0signaln top b itrandnaiftedrarenpreessidg mrelwslingombénlatioansdi t t ed
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20 and | o iegef B Ry RE PSP AR dRy SR Nerl B RR M
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conmuni cat.i on netv\orKNO%leyv.att ant enna 18. [0015] The DSP 20 not only

i he
communication ne 14 the antenn .
processes commuini cati on Signal’s, Bt ““al so provi des for

[0015] The DSP 20 not only processes communication signals, but also provides for
receiver and transmitter control. For example, the gains applied to communication signals in
the receiver 12 and transmitter 14 may be adaptively controlled through automatic gain
control algorithms implemented in the DSP 20.

[0016] The device 10 preferably includes a microprocessor 38 that controls the
overall operation of the device. Communication functions, including at least data and voice
communications, are performed through the communication subsystem 11. The
microprocessor 38 also interacts with further device subsystems such as the display 22, flash
memory 24, random access memory (RAM) 26, auxiliary input/output (I/O) subsystems 28,
serial port 30, keyboard 32, speaker 34, microphone 36, a short-range communications
subsystem 40 and any other device subsystems generally designated as 42.

[0017] Some of the subsystems shown in Fig. 1 perform communication-related

functions, whereas other subsystems may provide “resident” or on-device functions. Notably,
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receiver and transmtter control. For exanple, the gains applied to
comuni cation signals in the receiver 12 and transmtter 14 nay be

adapti velwomenorsel | ed t hrough automatic gain control al gecirtdaee/00862

i npl enented in the DSP 20. [0016] The device 10 preferably includes a

m croprocessor 38 that controls the overall operation of the device.
Conmmuni ¢ i I ne i ta and voi cations,
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36b a fh(wﬁm] ange @pnmd nglsgaém@dcsifmarSUM)bsttmm7&' &)Spafbdssg?&? ﬁ?wmﬁg?go?ﬁs <houn
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and devi ce-resident functions such as a calculator or task list. [0018]

Qper at i nd’g§§1§?’é?‘r1a]§‘b?‘ﬁﬂé‘ie@“t%‘%wz(ﬁ/ the microprocessor 38 is preferably
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ROM).
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vol atil e ore such as I't is contenplated that received
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manage data
preferably have the ability to send and receive data items, via the wireless network. In a

preferred embodiment, the PIM data items are seamlessly integrated, synchronized and
updated, via the wireless network, with the device user’s corresponding data items stored or
associated with a host computer system thereby creating a mirrored host computer on the
mobile device 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



relating to the device user such as, but not limted to e-mail, cal endar
events, voice mails, appointnents, and task itens. Naturally, one or nore
menory stwoeg/1wsel d be avail able on. the device to facil iPCat@oghassage of
PIMdata itens on the device. Such PI M application would preferably have
the ability to send and recei ve data itens, via the wireless network. In a

preferred enb M dat ne _are seam essl.y integrated
synchr oni"2&d mmc%non zﬂjc?gf%lans ?rﬁglevﬁ'l?céllogl s“NE Aot uncﬂ%/qs gtlilareisl‘fcge user’
COI‘I‘espOIﬂdhrl’tglld‘ailisactlotneﬂﬁ)eipt‘:ﬂbteddmsmg&&Sleﬁbfﬁl(l?d wi th a host conputer system

t hereb mrrored host. conput er ile device with
respec%/ E‘gﬁﬁ]e da 1 3 Jalhonpupicatgy m ﬁ’l%re\%u‘f S‘%’éﬂ ‘é‘gezl?iaaﬁef‘&m%tsd%g&rﬂrageous

in the case pabedevild Wik pmenad BY tmy@mamnlcsmtrh@bfy@iahi 1;1 ﬂ{ﬂ\&h%ﬁ é&aﬁr ]
of fi ce conput er em cations may al so be | oade onto the
devi ce 16 rﬂPr8E&jFPr)tS§ Vhigh voﬁ( f?@bﬁpﬁﬁf’%@f&CF%SaPeyrefvltﬁdﬁ@g\/@f gHPYdo theer j al
port 30, dspryt22r aﬂgl@ermmlynb GAtduRiliarySUO S MBAR @kr oPBYVIQL TIEMa§ Wisbabl e
subsystem 42, and .installed by a user in the RAM 26 or preferably a non-

vol at i | e CeTResE deiddtemsgcthis ¢odil BgesaassifemeBiplentsing tiedisybraeh 3% rvisgh issych

f1exibil lpteYelhmya@&mbkseaaﬁah@ﬁmémt@woaﬁd &ﬂelh%ﬁ@%@%e}lﬂﬁ ih¥BGha@BRWihY Of the
devi ce and may provide enhanced on-device functions, conminication-rel ated

f uncti onghe ‘B?lﬂ@o%%andﬂt%s@x&ﬁﬁ%ﬂlafs’é@u device 2B \iecln 9mupses termOmACABR /b 0862

comuni Cabhdh Rk £k B0 HBY n@ReR! tBrofiehl E(Qﬁ‘[hﬁ:m@a@imtﬁﬁti Hpetions and
other such financial transactions to be perforned usin e device 10.

[0020] | M0031Hat a dmypise eamnpricaiods overall QEféiitmd)fshegquicesl@oh Slé?staatlaﬂlext
message QfniWelcpReht Q@Mdoﬁ&aw ».Léukbg e%ﬁ%ﬁﬁé&ggm mﬁug%a%w% LN

subsystem 11 and Input to m Cr opr ocessor erably
further perocaswissipe wogldehey gaieriegrial a firoeroghonp 36. Abemitere dm®p¢ra3ud®21/00r

al ter nat Bl terh OB s8I Aol 0 IENILCEBRrcr Ao B B iiBUhER .G, Y ol s

conpose a: tens such as ema ness exanpl €, yboard
32, whi cldc‘nse lfhr afterugb| wica @oaqnihceisgnal qahm.mumefaalbdgyhomnphsmd peineqﬂbone-type

keypad, Qnj unct the,di s possi bl y. auxiliary 1/0
dezloce 2 m”&i} © S%eak%rgz'e%mtl dsRland 9 E{e élobée ufeaqﬂéjﬁ‘?vt“i eﬁ‘yﬁgﬁt“ﬁ‘ the
conmuni céatentouy of etcmbhng pérty; tie gllaratibe oﬁom&maﬂia&m aier suios yat emcllinfoldida] For
Voi ce com‘rum ca}tl ons, overall operation of the device 10 is substantially
sinilar, SXEEPCt hat received signals would preferably be output to a

speaker Bb2and si grhal wrial port 30 in Fig. 1 would normally be implemented in a personal
digital assistant (PDA)-type communication device for which Synchronizatibn with a user’s
desktop computer (not shown) may be desirable, but 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.
[0023] 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™



for transm ssion woul d be generated by a m crophone 36. Alternative voice
or audio 110 subsystens such as a voice nessage recordi ng subsystem may
al so be iwploerersBed on the device 10. Although voice or ®adi@oziogssal
output is preferably acconplished primarily through the speaker 34, the
di splay 22 may al so be used to provide an indication of the identity of a

ot or rmat 1 oepishil U BBl For Ruiuictibn 53, AR HRHES offop i
nor mal | y deecéesnpl emented in a personal digital assistant (PDA)-type

comuni cat devige for .which synchronization wth a user deskt op
conput er ?{”?12% shom%us*rr’gy})v 1@2) ecilggz}r%{‘}gﬁ 4, a%@[efdi SRR S{;FH'SOWB? p%‘i%“caewb%nponent .
Such a poriéty 30comqudxdfuenimbt endait issethallangs et prpvied £kaboaa whivhds giffidentgxt er nal
devi ce or_software ication d | d extend the capabilities of the
devi ce by OBP%C\t/itcﬂFlﬁﬁh?]gerptlopﬂ 6?%@?@%h%ﬁgel€8?‘f‘%al?ué W&é&ﬂr ‘é{g"ss Lk“’on"ECF'n%%“aevi ce 10
ot her t ha¢vet dfifontgibnaitydetditeddy dganysini cati on network. The alternate

downl oad may for_ exanple be used to |oad an encryption key onto the
devi ce tﬂ{?@égh a difert? ‘tlmgf?ﬁm%aﬂ&ée ?de%r‘ﬂfé’f‘%’dat%ﬁﬂ@&qawzt‘?f t her eby
enabl e segWwhtodidevi 686 QB Badntion. In[ BR2Fbodinsher the keBEICORNMPIEAL | Ons
subsystem 40 is a further optional conponent = which may provide for

communi cAPTETHSRESh thadiaent elonguedakers 0B Erdnkeys japréseis @rplurghityi efes,

whi ch neeghhRQimene cB&aaEk | ThebBpiahithtRr cHlR¥eASRe phMorfs BT Lkeyt REchSHASY St em
40 may include an_infrared device and a5500|aFed circuits and conponents

or a Bl uékcosihoad wilharpagtandad IVEREY lagapbyuy it sireds harrirasgeaeitaoulddgul e t o

provi de fQidif@Encadid | h¥But j &€es.
02U T e G 2 8y A P s o m

a w de HFIreY yalpbRngeams| @wrabigh dapugndepgnding oniits posisteal ore thgekaybogud.obdrde a
keyboar d W, 6b heSk G - ths, m.f r. af the
handhel dedevllﬁc’et u%%\t}\{giegh%g%%%lﬁég@% gt‘lr%éexgé sgﬁ}l | gv%rﬁ{ g\]f ’ g@%@gﬁl g’r?al ity

r equi r ed ehymplhshargesn FRO25inckEigs. alghangmearipkeys represwnohg avd amdbel diffetesti ce 100

![ ngr 2%2}3#%% ﬁ%ﬁ%ﬁ?ﬁ;‘g%%%?g%g{)ﬁﬁgﬁ %{ngxo gn;plqtg %at%]:m tinrgsﬁlderag)§ %Qrtnbiina Yo%nétj on. In

alphabetic and/or numeric symbols. The invention is in no way limited to the specific
character assignments in Fig. 2.
[0026] In a presently preferred embodiment, the keys are at an angle relative to
vertical. It has been found that having the keys at an angle relative to vertical eases typing
with thumbs. Preferably the keys on the right side of the keyboard are rotated clockwise,
while the keys on the left side of the keyboard are rotated counter-clockwise. Complementary
angles ranging from 20 degrees to 70 degrees are preferably used.

. [0027] The keyboard may also include other non-alphanumeric, or command, keys
such as a symbol key 104. Such a key may access symbols or alternative functions when
depressed in conjunction with the depression of another key or an auxiliary input. A SPACE
key 106, RETURN key 110, and BACKSPACE key 112, may also be provided in similar
relative positions to those of a typical QWERTY keyboard. A SHIFT key 108 may also be
provided to access upper case letters when depressed in conjunction with alphanumeric
inputs. Typical handheld devices will include a display 118, and possibly one or more

auxiliary input devices, such as a thumbwheel 116.
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hori zontal array of ten adjacent el ongated keys 102. Each key represents a
plurality of al phanuneric characters. The al phanuneric characters are
posi ti onedom/101381 keys such that the keyboard will have &C3tdasss2 QAERTY
| ayout but if desired, the arrangenent could be nodified to forma
standard Dvorak layout. Therefore, each key 102 represents a plurality of

differen hanu I’IC char act uts,d d|n on its position, on the
keyboar dhmégf exarrpﬁ %”af‘ﬁﬁr&e‘ﬁég‘% HPHISEY S f%ﬁmgﬁglq eef‘?cufaéb%'éﬂffgesémﬁext
i nput of thelkeys thgh wantll bepossibik tiheud inful &ereer¢ piditin@d VYyQMNindiMidirhl Gey Zsindac | udes

al phanunerjc, keys r esenting two to four differen i nputs, each key may
reBresenﬂ %?@F%?ysf% bg baya e bs Kery S@é I feprgdit Wyftoé‘Brffﬁt?faﬁf Agmppct

al phabet ln?;ndaad/cﬁhcﬂulw h€ang i@ lis alsd hees ll::dk\d?mé bQiEILweSthhlnlark@yB’éﬁﬁﬂ \k/hé?% }hed to
the specific character assignments in_ Fi presently
pr ef er r S "ERHGUFTRETENS £3¢8 1 R%’gém%ﬁ kessyipolyg ‘éi?fﬁ‘ii ge FeélI“é?‘J {pe theghougipg of thel . |t

has beenhifuad deied andand meuld R teq¥ss Rbul@Be REGhRIckE! ative to vertical eases
typing with thumbs. Preferably the keys on the right side of the keyboard

are rot al W% ockiiged shapsig emilae kedgad dn aﬂ?féeﬂ lénq of handheld demise dYhoar d ar e

rotated GAMARL aCdif&KW Shn tERIRhATBRLRTYe 1@6\%@&&4&%@&&4%%Q}Lﬁiﬁgr ees to
70 degrees are referably used. [0027] The keyboard may al so inc e ot her

non- al phigpieic &he kyybewrmaprgitioped aongside fheadispiaysilfsod lsldélytlcllbully ugifelina key
may acCegys ém%&t Qé’m@slettl%r]{é% 102%1(! HRGHE ANSha IWF'BQ)xdcq?(H RSRedo! g%’kl\gggu unction

with the degresm on of anot hér or an auxiliary I nput key 106,
RETURN k&938h0, arfie. BA€K$F3A®E“kefyth§_162’erSm§ie af s porben pfra)loqydeaid that wowtd| ar

rel ati verpogictih@hs a)tfg dEhess v&'rlcxﬂhsx bsérhl Yent%ﬁm %Qe kﬁ\ez?'il Fgaéey 108

may al so be provi to access upp case ers presse
conj unct wolhapgir¢ckate lspdhakepprardsgnayi bepodmsifactygsi io al deafndimhd"n trﬂetvthe: keyboard|

[l SaRLe, 348, 30882 BL 1Y S BB R o
arr angemme@ld whgarttialy plaesr'pbiatilé busb snanin e Fadckeydog hu\hzeprodleprraﬁS:SJOD on the
ey (ha Ryl B8, PR B Bl B0 MRSl Sab SRRGREIN S BBl (!
the for rﬂofcatedl Gmthm‘ thae mmmcrdewmm&em eV isCepreftids Iia b NRagRIE piefdn@dal SO
less Cosgklgocﬁmerﬁrgn%uo ehé Q(%ngndkk E%gr(/gs avgh ae rrlumber lock key. To enter a numeric

value, the number lock key is depressed so that the keyboard intrepreter recognises the

following key value as the corresponding numeric value of the key. In a further embodiment,

the number keys are disjoint from the alphabetic keys, obviating the need to depress a number

lock key, and still providing a non—-ambiguous numeric input. In this embodiment, the

alphabetic keys still correspond to a plurality of alphabetic values. The handheld device

preferably uses some predictive text software application in order to deduce what the user is

spelling. For example, if the user were to depress the left most key on the keyboard of Figs. 2

and 3, the software would determine whether the user intends to enter a ‘Q’, or an ‘A’. This

may be initiated, for example, by appropriate inputs from the user through further keyboard

or auxiliary inputs. Predictive text routines, as embodied in either Motorola iTap™ or Tegic

TO® Text input are known to the art, and either these, or other predictive text routines can be

employed. Such predictive text applications tend to become more accurate and thus more

useful with subsequent keystrokes, as the “root” term upon which a prediction is based
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singl e key represents each input since |ess tooling would be required for
t he housing of the handheld device and the nould for the keys woul d be

| ess i nt rwoarao1spn0029] Fig. 3 shows a simlar keyboard i npramatAvenodee nd of
handhel d device 1100, which has a different formfactor than the device
100 and may for exanple be a cellular telephone. The keyboard IS

posi 1 onet:alanaSiih, W1l SP 3Bl GpP LA AL YHEEHmd b £ 11

enbodi nent because e keys 1 are or the
user to easaateyl aftsrea cer[a@tomﬁr}bergke)atwlsesaaw lean \magley soth tHaea u@wmmehasmde of a

portion rd tha u C thelnterl ce.ipn which
t he keyb iaerd c;lkxg}{%%f’ﬂ.' IgmmrTft %&g%'Asbg?] {l)]gtesglﬁt RS hed @ﬁémgflfc}]wc}elrs é{lpBPeci at e,
such keyboanus ﬂmgthb@ormmufraa:)t be eniamuallyasevlﬂinedf 01r vrauosumyt hiat ekhﬁplkeayboar d

IS effectlvel a.sin onent rls uralit i ndependent |y
di spl acea%qrﬁss%éakey tﬁ%%l ng Q?jt?%'tdéﬂ%t ERSMRY pf%& %ﬁed B?Sl“é%’lé ‘B)ya%@raﬁlﬁgérl al .
Each keyfu’lrfhzrk@&rmpprwhlmmi‘gzﬁke&ﬂﬁ)aﬂmesisé‘tepdsemer se SI de. This protuberance
comes in nt act oard |ocated within the
nandhel alfa5F oo hstictts el it iy Bl e g Geuimtpgrite i

enbodi rrEﬂicelvé)sn&gﬁils té&ﬁelﬁt@mndlekﬂéﬁﬁesSﬂgVﬁSelﬁ@r ahdWIpehurh@eKok @6 nd2 enter a
numeri c | ue, the nunber | ack O(SWYWI s depressed so that the keyboard

intrepr ef’]é’ apgEeEg A Ke s |t hauld ) p t %Vn%p@é“la%e“t”ﬁé PRYEr @poh8Phg

nuneri c paldavofexi derides WhichRoddletlilyhRradgRosli SR skilliNthe MW BCIsc KEH are
disjoint_fromthe al phabetic keys, obviating the need to depress a nunber

| ock key; 'CﬁHers‘fliemret?fr(ﬁ\?led%“’rf@ntan‘f%%‘manb| guous nuneric input. In this

enbodi mepgoz2f he 61:}1@'53@1@&%@65ka%b{t%elsén'lﬂo'dm%[ b2 RAARe Qe 3f BleWedbdatd we.
al phabetl c val ues hel d device preferably uses so pr edi ctive

t ext sof Eady keyaliBl hag atnlwnlity of prateherangescBulicinwheferabive matsbrthg bpcatipedf] i ng.

For exa Vb ; e eyboard
of Fi ge. 3 o AR B RITAS: B e S Wl KB BB NS T
enter a tImplop petubafanth @2 wawld bbéochiad uider 8, ‘1T mputexahplegmokykepppthepr i at e

i nputs f L%mel"ﬁﬁ% Eéy \L&h&’ ng&rzi %alg?ﬂadgqx)poqa{eﬂmcg %}Bfun)éil ld %.%i] athel_&? and

Predictive text rouf’ines, as e toro or Tegic
TO@ Text ‘A nmutlls,am@“klgoﬂwetmottﬂbfearaﬂi on gng patitdaer kdyhesm pmtubeﬂahl@r 20redi ctive

text rouflngs £anuog sw?tgﬁ)t ﬁyt‘?ng - relalG Ll S%19c%lt¥%a% Xk @gaﬁt atlg?n%ﬁtzggd to

becone nore accurate more . se subseq as

t he "r ootlépressesrtherkyninwiv lodutian pf ediingiui cardcger,hhg éthut wal mxﬁaémmaﬂ: or

PCT/ CAOZ{]QrQé?CZ value. Predictive text software applications may also be implemented for this
embodiment to predict what the user intends to enter, in case the user depresses a key in an
incorrect location or more than one of the protuberances 202 makes contact with its
associated switch on the PCB.
[0033] Figures 6 and 7 illustrate a further embodiment of the present invention.
Handheld device 1200 has an electronic touch display 1210, which in a presently preferred
embodiment is a touch sensitive liquid crystal display as is known to those of skill in the art. .
Display 1210 is divided into a virtual keyboard 1230, and a viewing area 1220. The
alphanumeric keys of keyboard 1230, each have a plurality of alphanumeric values, and are
arranged to provide a QWERTY keyboard layout, though a Dvorak layout can be

implemented without departing from the scope of the present invention. Virtual keyboard

1230 has a soft ‘num’ key 1240, which toggles the displayed keyboard between an alphabetic
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increases in length. As such, it is contenplated that the predictive text
application may be activated after a certain nunber of keystrokes have
been nadewosnatmsshat a root termhas a predeterm ned m nipemraAoesggsh. Unti |
that point is reached, the initial characters in the mnimmlength root
termmay be manual ly sel ect ed in various vvays for exanple by depressing a

k | t . hol di d ifi b
opor a1 g PLEek T puRLORG el Clasp 3 Rish 2 SRuP Ry bert G Pl
posi ti onha{ 0@8drc Eh:ysdlzsmane at goft mcoutdyanewleclt ypued! byogleduiied g a

keystroke t ter i C cei ner ted by .t he depressing
of eithefP noe%c Bﬁﬁ‘%uﬁhﬁlﬂ?%{)}n?‘ﬁ "%8‘?{‘“@%%3% ﬁ“é klayasr quf ke%f‘ﬁﬂ‘ﬁ’& be
noted t h@tovmmmmedm@t thah it eldlviduar ke@b@%@e edwp) @ylcmo@adv@ﬁeghoei b¥e sRMt

routi nes which cou]?d %? Je@/) Se ada telg %éone of skill in the art for use
- the.  EEYLT PoRE T ERD e 0T R R B Ul oy tPotsasRte 5

i 11 ust r atiRsdesingl Va@ife. e]rﬁ@Qd.lCmalteeIQ endrafe@\iB St SicAf c@ifxeqtpbﬁjulfget\éhﬁ)@-fdﬂc%ﬂb Each

key 102 as a plura ag &‘ﬁotu erances 202 whi ch pr ef erablé mat ch t he
| ocati on @f angd, zelgysit ﬂS“ Faths dewtrokminkesereish i ‘i’l’r‘l‘ﬁl‘%ﬂydlié‘-l PREGUG Rt he

topsi de afput AKX ERAE aWBlpur SiRAm FRFAIERI 8 thedeRPhMPRIBEIANG6D. 2R24MBMed De
| ocated under the " 1' input on the |eftnost key of the keyboard. That key

woul d préfré?raﬁllﬁlpoé?‘glé “h%f\)’é eachdkep eenseramplaralityof ey srsdscdepeidingtigon the and

“A i npuigatidodiatHidinN@ntabf €8h Bfque&'bseﬁﬁ(ﬁgzeWnQrﬂhet hltt?ﬂl@(@&ﬂdafauktqg 5&¥le tEaCh
protuberance 202 is associated Wth a switch on the rel ated printed

circuit PEAKE hekmroksanteypiier Vidbany gppt sighabfhas bassa piebatility of reprdsentingcat i on
of the i QREdent bﬁ[u%clga%éd ot l&ﬁtlo&dﬁgh'tat Whlch tpeekéfn@v% & c%?e ’f}f‘e)éé ggabllﬂgm“ ¢

value. Predictive text software application e |rrp enented for
this enb@désranthenbeyraddiydhe pradietivetiextuensines mtpewd@ m@eecrmeate piedictiansd t he

user dep trfeSetS Iﬁwh? MT( blp\llgl{g to ogg of Elglﬁl tin kh%cd ttlhgt]trlhé) f dméxget}t Q)? nheocr})%%rﬁarnd }agg

pr ot uber ances 2 es cont act assoCT at ed Sw t ch on
[ 0033] Fkgsmrcesi@laarildl(r cad lbmgtrnemceprawtlu diffeemt endngethere mtithodt depeetipy fesmnt

I nvent I Oﬂfe SC&&anQ§% gre%%tvll{lggltl%zoﬁ 1S OTC CCabF@ t?attill}lgtll rCmct: C[)lls'l§ H)glglﬂsl‘rg\})é:yvrfi]éﬁl]jlod

whi ch in a presen CHent s A ToUd
crystal dipquﬁeaglarajsumuknmymomm liehmsbmﬁte&ksnhg anbothet keg a&ﬁhgemeﬁ] spl ay 1210 is

di vi ded ) @ Vi r a

al phanumLH ¢ keys © 1t l? egﬁrg’ %%%Odo@%ﬁo SrCée"bf%F%fH“t”ye %S'feng‘fdptﬂi’ﬁurrerl c
val ues, amrln;ﬂerseom;arm&ngeds troodficarordeand VMERRY nkgytaoatediel ay @i partidu@idgh a
Dvorak | a|¥180(}1ments by t ehosc of skill in the art without departing from the scope of the invention,

which is defined solely by the claims appended hereto.
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i npl enented wi thout departing fromthe scope of the present invention.
Virtual keyboard 1230 has a soft "~num key 1240, which toggles the
di spl ayedwbaghomsd bet ween an al phabetic -10 WO 02/ 10153 PCPCR0OMXS2 00862
keyboard and a nunmeric key arrangenent 1250 of Figure 7. The virtual
keyboard of Figure 8 has nuneric keys 1250 and a soft “txt' key 1260 which
is used &QI}ngIe back to the alphabetic display of Figure 6. In the
enbodi nment 5} igures 6 and 7, larger soft keys can be provided to the
user than if individual keys were used, which is advantageous on a snal
devi ce sych as .handhel d 1200. In operation, the user touches the soft key
t hat cor?éspo%&fy(%nﬁ%hgle%%?Pﬁgevg’ﬁ%&kﬁwngSﬁ@ﬂ”%%?een generates an i nput
si gnal correspondiglutatityt bfealpranohett kdyeyeaclan@hamahays kéheorsisgndingtte at he
keyst roke intqrgieter qm)/gich aptiqgnal ly uses predictive text inpu

i

) t
routines to cPURIE &4 TUMERY o VS P HekFYe 4Ot reoydies 8 MRtangnd 1200.

As described c@abpdnding td ht leSt DS thelcBriéspoimytl Sag ink@yvagRp6f B Reyathel ural ity
of input sign Is.%afigdigg upon the 1ocation at which contact with the key
’s made. Wt hPERESATRETR ReEFio Bioyide p stapdarg keybodyd LYPY:  provi de t he
keystroke interpref @sn-phdhumBric REYForSh@vidlngt Hatnphasigthl Roab@Bhdiad Yo Qf
representing different values based on the location at which the key was
depressed. The¥en#ddEuErP:a)d val ues can then be used by the predictive

text routines to pdrQeysg&gem{eﬁ)r@f&%&q&c%ivmgﬁ@lk%gu@@inghs floRe (HeCfbralitylofWi | | bE
obvious to one of skill in the art that the arrangenment of the command

keys on di spl @phanpmerickaysised {ramiteinanoalphepwinees ki fané fas mapaing dregfesedved wi t hout

departing frofhud if: 6 O aifRARuRERSKALhANENHRQ. 1t is foreseeabl e that
anot her neans of toggling between alpha%etlc and nuneric entry could be

i npl enent ed usi ng anot her key arrangenent. [0034] The above-descri bed

enbodi Ment s ofnd AGHEILSEMim! 1Y AL A ﬂn@aﬂd%g&%ﬁﬂa#o tRG cofERiIMaFS Only.

Al terations, nmodifications and variations may be eftected to the particul ar
enbodi meAERTYHldyoste of skill in the art w thout departing fromthe scope
of the invention, which is defined solely by the clains appended hereto.
-11 WO 02/ 101531 PCT/ CA02/00862 | CLAIM 1. A keyboard for an electronic
devi ce, $8ai d KeyHzgbwadd cforkpmilsivherein the standard keyboard layout is a conventional

Dvorak layout.

4, The keyboard of claim 1, wherein the alphanumeric keys include only alphabetic

values.

5. The keyboard of claim 1, wherein the plurality of alphanumeric keys is provided by ‘

an electronic touch display.

6. The keyboard of claim 5, wherein the electronic touch display is a touch sensitive

liquid crystal display.

7. The keyboard of claim 1, wherein each of the plurality of keys provides one input

signal.
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a plurality of al phanuneric keys, each al phanuneric key corresponding to a
plurality of al phanuneric val ues, each key for providing an input signal
correspomaong/1033at | east one of the correspondi ng al phanwcgrdAn2oedores of
the key, the plurality of keys arranged to provide a standard keyboard

| ayout; a non-al phanuneric key for providing an input signal corresponding

toa co nd... al ue; ~and a,keystroke interpreter for receiving the

i nput  si gl'rrgl st gere%e%g?aﬁgofp‘ilﬂ}”gﬁ’ K f/re%l?[ hd KV Pk fefer Ruploy %1?{8‘%?9"8 1t he

non- al phasutifrey fo£ mkgpingadhe receivediapps G sefienceastaiphashmdrio Apd Sontfand var@gence of
al phanuneric and command val ues. 2. The keyboard of claim 1, wherein the
standard keyboard | ayout is a conventional QAERTY |layout. 3. The keyboard

of clai mol, wingsieiyBodrdef G4y aheteln@ydoaraidkaysiat a bisigld pfodv@mice@dal  Dvor ak
| ayout. 4. The keyboard of claim 1, wherein the alphanuneric keys include

P
only al pAABRITe qf spidkey which ipdanied 15 6agage g pwikhingplomenglossted ¥oPRe plurality

of aIpha@ngﬂEQMKQ%ﬁdm§¢Q@q&g@gqﬁﬁymK@n el ectronic touch display. 6. The
keyboard of claim5, wherein the electronic touch display is a touch

sensitive liquid crystal display. 7. The keyboard of claim1l, wherein each

of the phyr al Thekeghoak®@¥Sc1RMAY WHESInRAE KehBEhe pRIARRDS keyd froVi 02/ 101531
PCT/ CA02/ 00862 8. The keyboard of claim 7, wherein t%e keystroke

i nt er pr ePBFaligngf dspgctippgsiendlye text routines for napping the received
inputs to a sequence of al phanuneric and commuand val ues. 9. The keyboard
of claim?7, wherein each of said keys has a single protruberance from an
under si dél.of Sk keykanyd ofivlaim 10swhedeip eecd of deahyalye obinpwisizonls ngrespadent

| ocat ed Hﬂ%gd@ﬂwgﬁ%g&ﬁﬁm£u5ﬁghﬁtﬁﬂﬁﬁd underlying said keyboard. 10. The

keyboard of claiml, ereln eac y of the plurality of keys provides a

12. The keyboard of claim 10, wherein the keystroke interpreter employs predictive text

routines for mapping the received inputs to a sequence of alphanumeric and command values.

13. The keyboard of claim 10, wherein each of said keys has plural protruberances from
an underside of said key which are adapted to engage corresponding switching elements
located upon a printed circuit board underlying said keyboard, each of said protruberances

associated with a respective character upon said key.

14.  The keyboard of claim 1, wherein the keys are arranged as a row that extends along a
horizontal reference line through the handheld electronic device and said keys are of
elongated shape with their longitudinal axes parallel to or tilted from a vertical reference line

through the handheld electronic device.

15.  The keyboard of claim 14, wherein a first group of keys is located on one side of said
vertical reference line and a second group is located on an opposite side of said vertical
reference line, said first group being tilted at a positive angle with respect to said vertical
reference line and said second group being tilted at a corresponding negative angle with

respect to said vertical reference line.
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plurality of distinct input signals. 11. The keyboard of claim 10, wherein
each of the plurality of input signals corresponds to one of the

al phanumewpo2aedsaes of the key. 12. The keyboard of cl ai mPC@/CAseos82 N t he
keystroke interpreter enploys predictive text routines for mapping the
received inputs to a sequence of al phanuneric and command val ues. 13. The
keyboard of claim 10, wherein each of said keys has plural protruberances
from an underside of said key which are adapted to engage correspondi ng
swi t chi nd6.el efienkeybodrd oftlach Iypdaren the keyts @ack afangadi ds alvoanitht extelels lalonpg sai d
keyboard h_.of id protruber S ssociated wi.th a respectiyv

ch;r act el elﬁg%ﬁefgrgp%alkngiﬁoi% tﬂﬁ'ﬁ%@é@ﬁ%ﬁ&@‘% evé(ieaﬁn%si‘? kﬁﬁeqr%f)ﬁg?lﬁgéte eys are
ar r anged sizpe svithokeit lnaditudinhlemespazdliohig o tilddfrdrE @hbetontad feferente giné thagaghhr ough

t he handhel.d Cﬁ}l ﬁictlrgtni.cddevi ce and said keys are of elongated shape with
their | oNGi"eRAICHATERUE 945l T el to or tilted froma vertical reference
line through the handhel d el ectronic device. 15. The keyboard of claim 14,

wher ei n first group of keys is |ocated on one side of said, vertical
refer encz7'l i niheal%éfg%i‘r%%‘{:%ﬂﬂl o WE‘ﬁe‘i@af ISP GRYSh GRSt PR oo st sai d
vertical hofishel efiéendeiling and disetohil lzfdup HF RUPR BSARAdhlhespiteBidRABishiive angl e
wWth respect to said vertical reference line and said second group being

tilted afforopBl FELprsh dinfrgiddysiisrone et tatediat # Positbefeale with rsspeet 1 stidli cal
r ef er encgodidoR@l refekehc YOkl RbnR Gt EARRL AREOA a chRespditindEyRARHgef claim
1, wherein the keys are arranged as a row that extends along a V%I’tl cal
r ef er enc&ithirgfeeqt it Fisgorigensal mefergnsi leel ect roni ¢ devi ce and said keys are of
el ongated shape with their |ongitudinal axes parallel to or tilted froma
hori zontal reference line through the handheld electronic device. 17. The
keyboar d1&f clks kavherd ghelpia b7 whereinstaclypbenid arfgldsdy etivser] awat 2dldegneesne si de
of said hpolj.gotfbbef erence line and a second group of keys is |ocated on
an opposite side of said horizontal reference line, said first group being
tilted at a positive angle with respect to said horizontal reference |line
and sai d;gec hhg ti t I I ng_ne jve apgle wth
ospoct {5 carty ReRHRL A 1 bhirB 1B notFRLAGTARRE) Oke5ARL LR 3P

group consisting of an ALT key, a SYMBOL key, a SPACE key, a RETURN key, a

BACKSPACE key and a SHIFT key.

20. A handheld electronic device comprising:

a keyboard having a plurality of alphanumeric keys, each alphanumeric key
corresponding to a plurality of alphanumeric values, each key for providing an input signal
corresponding to at least one of the corresponding alphanumeric values of the key, the
plurality of keys arranged to provide a standard keyboard layout, 2 non-alphanumeric key for
providing an input signal corresponding to a command key value, and a keystroke interpreter
for receiving the input signals from the plurality of alphanumeric keys and from the non-
alphanumeric key and for mapping the received inputs to a sequence of alphanumeric and
command values;

a microprocessor, operatively connected to the keyboard for receiving the sequence of

alphanumeric and command values, and for controlling the operation of the device; and
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18. The keyboard of claim 17 wherein each of said angles is between about
20 degrees and about 70 degrees. 19. The keyboard of claim1l, wherein the
non- al phaworenisd3key corresponds to one of the group con®CItGAsgoass2zan ALT
key, a SYMBOL key, a SPACE key, a RETURN key, a BACKSPACE key and a SHI FT
key. 20. A handheld el ectronic device conprising a keyboard having a
plurality of anume phanunerlc corre gto a
plurality of §Fﬂ\g%%a Ew%“@a u%%ﬁ) bcﬁng?o ) O%?é?ﬁ . aﬁﬁ%ﬁ i gna
correspo npleratg)nhldeatrek ealsihitione soéh feh@res opdmamndmpmg; fainphlarkuymaﬂdc val ues of
the key, the plurality of keys arranged to provide a standard keyboard

| ayout, a non-al phanuneric key for providing an input signal corresponding
to a comahind Kieyhavidiielsledddic deKeysitclak 0] faitkar Michidaig a digplayr €cei vi ng t he
input signals fromthe plurality of al phanunmeric keys and fromthe non-

al phanunmeric key and for mapping the received inputs to a sequence of

al phanuneei ¢ ‘adhana@ediaraBelrondl deeie ofl cline D OPLKREES SR disphiEE atbIs¥nsiipgnect ed
to the kgﬁ gard Lg recei ving the sequence of al phanuneric and conmand
val ues, dAY4FESaYsI¥Yol 1ing the operation of the device; and -14 WO

02/ 101531 PCT/ CA02/ 00862 a software application, executable by the

m croprocessor, for providing a plurality of rational features and
initiati Aty suble haé‘éllieﬁ)ﬂ dectippisicovies olhlHm, %%pﬂ@@femrtg@(ﬁ@h@f%éfbwg@ opthe The
handhelduﬁ&@gﬁﬁﬁwggqg@ &8 @blag! @i m 20, further including a display. 22.
The handhel d electronlc devi ce of claim 21, wherein the display is a touch
sensitive liquid crystal display. 23. The handhel d el ectronic device of
claim 2254 wh r l'iquid
crystal ospl my PR EEURAR oS of B 2R W bHE haRRBL LI KR 1T

t he keybkexbgdard emptqys etedictivd texhroutites foromeppingnipt oygsivpt aqits té weequende afout i nes

for ”apph@gm%HQHE%ﬁﬁbﬁ%ﬁnhQBH&§ to a sequence of al phanuneric and command
val ues '
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