PORTABLE ELECTRONI C DEVI CE W TH KEYBOARD FI ELD OF THE | NVENTI ON [ 0001] The

present invention relates generally to the field of small handhel d

el ectroni c devices such as wireless communi cati ons devi ces. Mire

particularly, the present invention relates to keyboards for use in such

- devi ces. BACKGROUND OF THE | NVENTI ON [ 0002] Existinq keyboards or keypads
for small handhel d devicés often use the standard 12-key tel ephone keypads
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“relatively small siz f ch 1 devices, PCB space is.limted and a
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[ 0003] Such a keyboard also requires a great deal of tooling in order to

acconmodat e [0002¢ | ar gexisleghieybaatdsi ordkeypatlsafor lemyl hamdbeldeddvaas iofien ofe the
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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 accoxmﬁodate
the Iérge number of individual keys in the housing of a handheld device. This tooling adds to
manufacturing costs. '

[0004] 1t is, therefore, desirable to reduce the number of key;s 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



plurality of keys arranged to provide a standard keyboard | ayout, as well
as a non- al phanuneric key for providing an input signal corresponding to a
command key value. The plurality of al phanuneric keys and the

non- al phanuneric key provide input to a keystroke interpreter which maps
.the received inputs to a-. sequence of al phanuneric -and command val ues.
[0007] In enbodrnents of 't he present i nvention the eyboard | ayout is
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opposite si dﬁlecﬁeyss @eGirrazed as a row that extends along a horizontal reference line through the
handbeld electronic device and said keys are of elongated shape with their longitudinal axes
parallel to or tilied from a vertical reference line through the handheld electronic device,
" where a first group of keys-is Jocated on one side of said vertical refererice line and a second
group is located on an opposite side of said verticai teference 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



hori zontal reference line, said first group being tilted at a positive
angle with respect to said horizontal reference |ine and said second group
being tilted at a correspondi ng negative angle wth respect to said
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Fig. 1 is aahplivetiondisageambf by thenidreprapessoy rand girévides dieplinabBtyt of aatatibnagd he
present inv n%uinon ..be applLed: Fig. 2 1isS.a an viegw of . a.keyboard in
accor dance \(/%Mea resoar?g%él%tglgi sﬁ%ntea%nf‘es tqun certain mputP lfrom the l?eyboard. Ina grescnﬁy
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 Fignres, wherein:
Fig. 1 is a block diagram of a mobile communication device to which the

present invention may be applied;



invention, applied to a typical handheld device; Fig. 3 is a plan view of a
keyboard in accordance with a further enbodinent of the invention, applied
to a different type of handheld device Fig. 4 is a plan view of a portion
of the reverse side of the keyboard shown in . Figs. 2 and 3; and Fig. 5is
‘a plan view of a portion, of the reverse side of anether enbodi nent of the
keyboard shown in Figs: 2 and 3. DETAI LED DESCRI PTI [0012] Referring now
-#t 0 the drawings, Fig._l is a_blaqock diagramof a nobile comrunication deviee
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communi cat i Oiveh@vh, Geplikd td StypicAlfendBldedicd; Wwo- way communi cati on devi ce having
at least voice and data comrunication capabilities. The device preferably
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.appliance ‘orgig, 2@ ag@nmuni cation device (with or w thout telephony
=capabilities). [0013] Were the device 10 is enabled for two-way.

‘communi cati ons, the d@8iié awan viey efedqopinaf hegevermiida rtanotsnemivliamest efm 11,
including a therSbded shbém idFigt.anagBt ter 14, and associated conponents such
as one or nore, preferably enbedded or internal, antenna elenents 16 and

18, local oscil [ 1 and a processing nodul e such as a digital
-signal pr och%%$ﬁ&§?g§%%£@ﬁm || be apparent to those skilled- in the |
field of conmunications, the particular design of the conmunication
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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 coramunication 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 op;arate. 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 exémple, in-the Mobitex and DataTAC networks, mobile devices such as

4.



device 10 are registered on the network using a uni que personal
identification nunber or PIN associated wth 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 nodule
(not shown), comonly referred to as a SIMcard, i-a.order to operate on a
GPRS network. Wthout a’SIMcard, a GPRS device V\All not be fully
- functional . Igocal non- network conmuni cation functions (if any) be
bu
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‘transm ssion over the comunication netpwork via the ante Ra 18. TOOlS]
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inplemented éoﬂmﬁd?x?caﬁ%?ﬁug&oni &Q&?s] defRBuIAEN 6 décgdlﬂé ﬁ)ftlﬁ g@ﬁ&?‘neh BEtE 8RS 20,

‘mi-croprocessor 38 that controls the overa per at he devi ce.
Communi cat i o & gidlar graner pignaladionbe Fansmatiash are dﬁ@@&ssa@dn%l@%@ modulation and

conmuni cat | Oéaéodn%gr for REIl AL W dnd BEPYE *ana iuC QTR b Gk N4 SHOS g The

m croprocessor also intefacts with f er device subsysténs suc as t he

di spl ay 22, qon¥sHon, pEenegy 21, conyersionn Bliaiags amplifisatjorn RA\Vjramsgussivn xgver drey

unput/outputco%@caﬁmmemz&eama@rrau%l port 30, keyboard 32, speaker 34,
m crophone 36, a s ort-ralge communi cati ons subsystem 40 and any ot her

device s ub_sy@?’e’iis genElireaPFK) 2Q) aafj o lyanrensssgs copmuiigioy pigsbmbuigisotfevideg fiesy st ens
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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 ([/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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functions, whereas other subsystens may provide "resident" or on-device
functions. Notably, -5 sonme subsystens, such as keyboard 32 and di splay 22
for exanple, may be used for both conmmunication-related functions, such as
entering a text nmessage for transm ssion over a comunication network, and
.devi ce-resident functions such as a cal culator or task list. [0018]
-Operating system software used by the m croprocessor 38 is preferably

- Stored in asopRrEbSteMs, SHPESKSHSA 85 afid 88 Ray BRI Ex2dple V\%Ptla 1Ry fdr[}%&.ead be
a read only nenory (ROM) or sjinilar storage el ement (not "shown)
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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 I/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 preferébly a non-
volatile store (not shown) for execution by the microprocessor 38. Such flexibility in
application installation increases the funcﬁonality of the device and may provide enhanced

on-device functions, communication-related ' functions, or both. For example, secure



on-devi ce functions, conmunication-related functions, or both. For exanple,
secure -6 communi cation applications nay enabl e el ectronic conmerce
functions and other such financial transactions to be perfornmed using the
device 10. [0020] In a data conmmuni cation node, a received signal such as a
text message or web pagg downl oad wi Il be processed by the conmmuni cation
~Subsystem 11 and input to the nicroprocessor 38, ich will preferably

- further process the recelved Si out put to the djspl 2, or
't ernat Dvel SIS STy 170 trabeaSSeh ot s ciont Bl pekatiital so
conpose dat afiahEiiBraashetions %o B RHornBASSAG @ dtate MXanpl e, using the keyboard

32, which is eferaply a co Iete a%gganunerlc keyboard or tel ephone-type
keypad, in c[(gﬂ? nctio iy cop E“‘Eﬂt@ﬁl €. reaGipd el BFY 2 A XL PSR g 1/ 0

device 28. Suehpazeapesiedl wlleRTpritaysed bsaﬂlebemiﬂualaﬁmhtsﬁlﬁ 1 @1 afd BPETHAeCat i on
net wor k through the cq nlcatlon §$ %ysten111 [ 0021] For  vaice
communi cat i dft KWHW@$%V5 Bk ¥ prfemph by gipress the geceived ¢iga s optapy ty the

simlar, excg ayt Malor al@ERIWIE to Sh GRAiSyVWO  ddvicd 88T L ek | of deGicO b Rl 18 2
"speaker 34 an nals for transm ssion woul d be generated béza m crophone

. 36. Alter nat‘iW"ﬁFoqa@em‘d‘?s SHER AP R%5S %t%ﬁlﬁplgu@wgéhe kevbeonrd d2.idtighise
recording sgﬁa@mb@mcﬁm@ ﬁ@aﬁ%é&%ﬁ&ﬂt&%@ﬁoﬁcﬁﬁ IQ?IYzidcﬁa bRjunddloh RAMIN
I

voi ce or i 0 S|gnal output is preferably acco shed primarily through
the speaker Uudisplip24radypossioly 2n ragiliay J6) 6@’1'%93%8% cHmpesed demp may dieadei on of

=the 1denti tygn&hitdd Gk b bdiehidativn n&@&k@ﬁB@h'tﬁboﬁﬁnuﬁmMﬁin%@bs?ﬁ&ﬁ 11.0r other
-voice call related information for exanple. [0022] The sefrial port 30 in

Fig. 1 woul dO%dd mal | F%éwicﬁﬁq’wmanﬁa ﬁveaalb@re@aﬂlap tha ﬂ@il@alﬂ 1&§‘§18t§{1%ﬂ1iﬂ

L PBAY— Ly Pe ORI AR SRV e S R o S S AR ae - HSef S
deskt op conmput er (not shomn may be de5|rable but 1Is an optlonal devi ce
conponent . SpicHansmissigr ol Roganaratsd i) micrephane 36 Allsmativeetaitecorcandiot M ough

..an external sd@s\fl/kt&ﬁs Qich 29 H VORE SncRiapd fe%@ﬂﬂi g@uﬁpgermﬁb %%&%ﬁﬁeﬁa&d on the
“capabilities o device by provid infornation or  software
downl oads t &levife 18e64thfé‘gll0’°b3?ﬁ€r au@Waﬁgmqh rgipgh lsaprﬁemélye%orapimwmrﬂmn
network.  ThgoRdt SE REdaRert MM OSBRI nidR Yiish B Lgeaa{arpﬁrswl@@am& !n%@ an

encryption key onto the device through a direct and thus re e and
trust ed cond&&tiiyed acallipgearypihe dpationolsarisesall ge othereroice mma@étmf@ﬂnaﬂon

for example.

[0022] The serial port 30 in Fig. 1 would normally be implemented in a personal
digital assistant (PDA)-type communication device for which synchronization with a user’s
desktop computer (not shown) may be desirable, but is an 6ptional device component. Such a
port- 30 would enable a user to set preferences through an external ‘device or software
application and would extend the capabilitics 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 ontod 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™



e B E Ea ARG

[ 0023] A short-range comuni cati ons subsystem 40 is a further optional
conponent which may provide for conmuni cation between the device 24 and
different systens or devices, which need not necessarily be simlar

devi ces. For exanple, the subsystem 40 may include an infrared device and
associated circuits andfﬁggponents or a BluetoothTm.-7 "1 1 conmuni cation
nodul e to provide for conmunication with sinilarly.énabled systens and
.devi ces. [ 0024]mubkvdGon imbdMé kd ploeidd BRadoaiunidaBdn WARGhRlady d8laasstehs bl S
type performa wide variety of conplex functions and it is a challenge to
provi de a ke85 d which is sufficiently conpact to match the form factor

of the handhebmijdevi cenbult wiltive RppirQ indhe $atdhBd B HES A s tp8 \petford a wide
functionality r e%gl redE"gﬁ/lBt he user. [0025] Fig. 2 is a plan view of a

handhel d devi2HEY PHEPTRICHIBICEE Mgt is 21c83 5886 18 Prvidsfa keyhoamivlueh irsficientlyt he

present i nvesdkipail 1o kidtch MheSfor R 98 fHle hahMRIKEN RO BLOWRION 0%idss BE nétess
hori zontal array of ten adjacent elongated keys 102. Each key represénts a

plurality oflevehPifHaGHioRity raumrdbidicdsd. The al phanuneric characters are
-posi tioned quodshe KeysigSugh pidddkiew senehdRP@ Ve Wob tncBpM SR SRS £ VERTY

| ayout but if desired, the arrangenent could be nodified to forma standard
Dyor ak | ayout®. embrdimenb pithe upspptidayention I dbjp embpdiment, B keghoptdycogsists @f Bf er ent
al phanumer i GoRaAGHRY df M hGadePrans iths ik rd..
For exanpl eo t he k.eyyfurt he?ta to ?ﬁ%ﬁ_lqekgps }g%r%ggr%%gngr%g&% Qlepr%%ﬁl?tpg? 1,
7 Q and ' A 2lphprumsigicharprers-cRharifnhanusiaimshireetes gte ppsifiened wadbe keyp Reshubasr i
keys represeqpd kdyodrdWRitl RavE Q4fangbid tgwym ISR it dGREd u{s%ag%ﬁﬁt%gﬁﬁ%@ nt

nmore or fewer inputs that can_include an I nation of abetic and/ or

10O -0 Frvoeak lavow ~"Thorsfoe: =avr J)2 S f.

; . B . i 2o

e ey—t)

-- r ! = S ! EI 2 o = ' =‘ PR CTaan D e Oy —61
enbodi nent %?Frf]e ke s}érzladrn?aknat grr%gtgrn{gn gtg?ig*)éélt'a}n\ge&{ 0 %%é(%ﬁl @rgilﬂ{ee%e?&ﬂ%is' fg’éen
found that KE¥THY thenkeyayhestdp thedethragresentsed gEy ivput b R rwhiA’ obldought hpi ng

‘Wi th thunbs...Bral ehdl Yo FRE 2K8Y5ae0 nggﬁ%éﬁggegé gagi}sé?lfti 5 ?ﬁ% lf‘%%g%i?“é&% ree

rotated clockwise, while"the keys _ e o |
rotated coOuriRSEs. BICH WM . reTeIep Beve rrr dewer inpwd et qeanplutg ahy combigatdagfees to

70 degrees 3[@.REET8IBPLYmiRC L mbols098d tnvEGonkRY:R %Y Qa)mfi}ﬁi[@é 38 tt.lenﬁllef:iﬁ@ ot her
non- al phanuneric, or command, keys

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 preferébly used.

100271 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
telative 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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such as a synbol key 104. Such a key may access synbols 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 simlar relative positions to those of a
typlcal QNERTY keyboard.~A SH FT key 108 nmay al so . be provi ded to access
upper case Ietters when depressed in conjunctlon wi t'h al phanuneric inputs.

. Typi cal han deV| es will include_a display 118, and one or
more  auxili g i nput lHFeWaé‘g%mc"é "I’?”Sa@eé.‘s"crﬁ e‘B?refi%‘raC? 8&56 Fﬁfé%FgThi S

arrangenent g icegmlah ReuldSIRS possiblb Wdash IRGEWEE GePr@eMedbiCih iﬂﬂipfdﬁﬂSde?,gsmthe
keys than woul d be possible if each input were represented an i ndi vi dual

key, since WHhuf4A Hersvarkl ke Rige fubpernspal indrss tq gt the MIfPCt?'%:Pf&rCGEPa‘tto fit

the form f aghgheRfdedice ompa&tangdiand Redid ©avdos®, toTﬂMcﬁzc@ﬂlﬁﬁEg@?ﬁiﬁfd Wher@h SO
| éss costly to produce than a keyboard where a single key represents each

i nput  si nce Singledkey GRPFSSERSS GasH mubenqeelaw?@agfveﬂldth%éewa% foghediousing of handhel d

devi ce and theimBRuWkdcd B tetBodkBios HAREYsGvddfl Be&sS iduitlafel cate. [0029] Fig. 3
#shows a simlar keyboard in another kind of handhel d device 1100, which

“has a di ff ed®RE1 f or mHsck Sows Rasimiltickeybrard in amother kud o pandipld dexies 100,05

cellular tehephpee. diffienc FeP eRIoH tast (RO 8dideOTNR0n@nRR TSI SQmpRebedd silupy 118
and is partlcularlihuseful in this enbodi ment because the keys 102 are

| ai d out i n'edenhatendhs keybered istnopitipned alpggyide he digelpy 118 pad is Pmedy uefging js g

..plan vi ew ofpif BEbJIBNEE 6RxRE 3R kOfs 192 BRMLiH Ot iR h nAukEHBRrdhd Rato Wl fse. W | |
~"appreciate, such keyboards nmay be manufactured in a web form such that the

keyboard i 7£ BPF ect i Fig- ina Bliahgﬂeéf qfél?ﬁfeﬁ’émsﬂedﬁ mﬂpmgv A2 lépyb?aaﬁl it Youlds

w»w-w-l--‘l-l-\pl_\' '.J—M BETs St

base naterlal.'Each‘key'lozihas a vfofuberance 200 onm fhe reverseu5|de
Thi s pr ot ub&tilhprnsccistamsechikgyhoards may oe manefactared i 2 wep fopm.guel that the keybeard

located withgrtiel j‘ﬁﬁﬂ%@kﬂnﬁﬁé’dt &g b Burk Y of R HERERRSE Hisckibieys

'‘presently preferre odi nent, oné of "the command keys "serves as. a nunber

| ock key. Tétmad érsubstaniipiy planar pligbirebasq masernliieh keyokR hR%%/PHO@b%fe‘?fPé%% o)

that the keyRogidsd gid. %ﬁ@ﬁr@(abér%ﬁ:@%in%@&t& REntack HithOM LK EY a‘éﬁrl:tﬁ?b@aﬁdt he
correspondi ng nuneric val ue of . I'n a further enbodinment, th

nunber keys logpted dyidhinofhgthapghslé éweawwatbetkpx i Bgpsessedh it amrﬁgnt%yhefef@eea to

depress a NupB&fiment, one of the command keys serves as a number 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. Thé 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 .detcrminc 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
T9® 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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| ock key, and still providing a non-anbi guous nuneric input. In this
enbodi nent, the al phabetic keys still correspond to a plurality of

al phabeti c val ues. The handhel d device preferably uses sone predictive
text software application in order to deduce what the user is -spelling.

" For example, if the user-were to depress the left rmst key on the keyboard
of Figs. 2 and 3, the software woul d determ ne whet’her the user intends to
“enter a '@ ,; [ y pror|ate
i nputs from Itn %asgglenyymtl o%sg lt FS h Oh'%{?ya og&d tﬁeoéIEC?éﬁ’lnﬁ?Kgra ?/‘H%am%[
‘Predictive tativatedafiar ﬂ@sﬁalasulehdwﬂ kedtrolms gavetteen Maﬂamsnﬁhathat‘ﬁapdﬂ%mr hiEagl c
TI9(r) Text i e t ei the r

predictive tﬁe}%&ﬁrr @{Jnt%? Eﬁelgéﬁ@é&npegga ré]?r}{lpll %l?l‘gﬁcgmsfﬁ ﬁaca?éégﬁ r]lht\llag lm‘iters in the

appl i cat i onsmingpuin tlenghe wtrdcrmomay he quanatlly suledtet] hus:arrmsewams & Ldxamplt by

subsequent r RO whi ¢ redi tlon IS based
-9 increas eéﬁg &Lﬁf @rﬁgﬁ'ﬂ/ rﬂ’%slg g %mﬁg %?thc’ll':lsn%é1 orﬂ ny hbAGrE rzi[ %5@0? i %P%ed“i‘t’@glave
text appli cétlﬂmnkmaﬁ)rlthhmﬁdmacﬂcaﬁm edemcsawrpbaumn nunber of keystrokes
"~ -“have been such root .t erm has e i-ni nu ngt h.
Until that ”gg‘?’n is r‘té%% 7 tex?ﬁoumeﬁlafe tﬁﬁ’maéﬁgf‘g’gfgﬁg ?‘ngﬁ? intgEppe? mrtﬁﬂﬁengt h
root term mstycebes reégmalall fopersiell iyt € daprossing of sitiery the ilplrananaimbﬁ they non-
depressi ng t ey t| b a_k esse 03|t|on
or by oper ai%lJ ng é‘qgﬁf 1&:?4] gﬁgdare ‘Yh“gﬂ‘g ﬁ’lmé) hc@%’@# ﬁ‘aﬁl 1?59“ E?Pr essed
_position. [@Oﬂiqtitheedroeunea@htohxbuld easily he sdagtee by wid Mianmﬁﬁkelﬂyma

"keystroke i cei.ves. signal s generated by the depressing
of ei t her t?i{éﬁgﬁﬁ R ﬁ%%o(mwrpr?sﬁguf%‘hu Mal phanunerl C key I t shoul d be

tad ot

4003ah

REEER '-'a LOrarcdiandtndgn i

routlnes V\:hl eaS|I " ed b ' / the artu for use

inthe keys (%t afﬁrpe%/rglilty 6’? Oﬁé’ef{)‘?%’g&ﬂf“ﬁ‘fgé’ﬁ% rBIP'}y mééﬁt,‘ﬁhek@yaufﬂ? has a

plurality ofeaqinrmpmtmaraameﬁar%?onvm mhlvmuelrlembltr,e ﬁp&@dbﬁh@kéy@@@& ek f each
‘i nput character .marke vi dual he top of the_ keyboard
web. For eximfie apé"‘g?e %g@ i&%}% “ﬁg’fﬁ Iolf‘&f"e %ﬁg"g‘f‘“"ftﬂ‘@ol the | nput

on the | eft kedbaldeYhavkest hald jrefehbhratbo hivead prs@yeries bob afdef @emlbf: the @’ %ﬁd have a
pr ot uber ance, 2 t ot i ng three

pr ot uber ance’s oH“EShg’%S'é gfeﬁﬁf%?be?gﬁfgoéatgﬁ W’(ﬁ?lﬁbg%aﬁ%eh F%ﬂceg’é)gdﬁl at ed

With a sw t essociated tvdthr &isadteid op rthetedded prised tirdgrabshrd, Seh ﬂtah&memuéehe user
depr esses tﬁe ut w | |

nthe i 0 f. the, i nput charact
be entered a reSS%exff kegrm theﬁ‘ﬂfﬁ’é?‘?‘ri}t LiRpL chaspcley et IpRut ‘I‘Vél "5“6?“?‘{/95 At or
appl i cat i onsumeic ailse Mredittuvpl texresofi@tkef Mplidaing 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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enbodi ment to predict what the user intends to enter, in case the user

depresses a key in an incorrect location or nore than one of the

pr ot uberances 202 nakes contact with its associated switch on the PCB.
.[0033] Figures 6 and 7 illustrate a further enbodi ment of the present
.invention. Handheld devmce 1200 has an el ectroni c—touch display 1210,

which in a presently prefierred enbodinent is a touch sensitive liquid

Vi ded i ntg PR RO A En sk b ikt 7, TP ko SR B 310 1S
al phanuner i dak eymernf kk}éyl;%ﬁr@dlﬂzs@ ‘st ey HA6® Vdnqbllarlmd twtqﬁgleaiaplhmtﬂmeri c
val ues, and I r SNER] :
Dvorak | ayoua'?;;hgE';lertli@l d{sﬁﬂggpf gl?rrg%t Zﬂé{h\?\n@t out e%(g??r?é%@ rom g(gﬂslégpg t he
present i nvenevidsd. to \he tfaqathakeﬁ/i@darddal 1@28@6*@&56@ Vémﬂnt is ‘advamiagkomy onmallv\m ch
toggl es the h e [ nd a
nuneric key dgp?é;%%ﬁé%gﬁﬁﬁ%%@gﬁgf %E‘it’ﬁggﬁa?lgn hlgt l\?cﬁ%gstthgf()fé%g bgg?%‘%(sﬂ%n '6 ure 8
has nuneric tkfé@ﬂsnmeaﬁﬁl_caowascrwt mbrakeym IpeGsigahl whrcspondiseth th@tctudgsgl e

backe £, L1 ol ARIGK e Pl e S FhN B Dt S IRRFLIF B agh Sy oo ©
keys wer e uSemif roptiestio b:satacdnamﬂ@@evusmnﬂed{tcsﬂhatdst ofdlemihcﬁ IQQQ:hAaéesbnwwhel d
1200. In op th orresponds to the
dosi 7 ed val Gt pg Efbe LAERERenkidf 3 hies ool iSRS TR R g (o
't he touched lodagn atavinbhr@haylswmw feyahadeo Wlﬂethkemalrlmkmarmhtas possiblerep whi ch

_’EPEL?SZ‘LI' %/O'ﬂfch 2(3163%63 ?éy%%r&li\él mt%x%%(eirted dﬁ%pmm%g Irxﬁetlslatthgs :(3.: I’preo qehtg‘gyf Irerf) el'slérgj%t ream

escrlbed ear
——ww»—wwd-@l»uww,w A,,Mw e L TR g .

Tk

FOTH =

upon the | i V\:hl h o'nt t. t ¢ .‘ " Wt h Vi rtual
keyboard, i '?’ S;Iﬁés c%%s selnﬁ))F Se% c%w %Ié’e Fﬁ‘pmkgnegf %ﬂ‘gé Iﬁ?rgraﬁcﬁl&me?ﬁéefm% %n
i nput si gnalthettb:a;t Ihedl & dr\mimabm bt of shill methrr asﬂiat lhngn-wgbmaﬁ of die doheantbe used

by the predi ctlvet uti.nes.to. p nor. e accur rediction of the
PR a0 T R U S R R e B T e MR

of the commirdcofiesy sheoprestisipteagionl 2t & forsechide dar inpthet meqns of togglingibetvaeant
arrangenment depar.t i R, resent invention. It
is for eseeaﬁmgqgﬁg%ﬂdélﬁloe er” 8?@%*11}1{]6“ e:angm%erf v%&’he% LPHE58 i ¢ and
nunmeri c ent [803¢bul d B&ke |a1m|eeimbebleml®dm§pnamﬁtﬂaqntesheynvamtroamgenmnmad t{: 6034]
The above- de}%a(%r{l tgeoqﬂ erm%galmr)rl%ntms cat}ohga esent SIn[B/ ntgﬁ tﬁﬁe i ntended to be
exanpl es onIe p,Lffteryatl Shs, b t1 catt ons and Vartrats ons' ISP FRL t ed t o

the parti Cubmbochments by those 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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enbodi ments by those of skill in the art without departing fromthe scope
of the invention, which is defined solely by the clains appended hereto. |
~ CLAIM A keyboard for an electronic device, said keyboard conprising: a
plurality of al phanuneric keys, each al phanuneric key corresponding to one
or nore al phanuneric val ues and having al phanuneric indicia for each of

t he al phanuneric val ues appearing thereon, each al phanuneric key providing
a single common input signal corresponding to the corresponding one, or
nor e al phanurmeri €CLABMues of the al phanuneric key, the al phanuneric indicia
arranged on the plugality of al phanuneric a non-al phanuneric.key for '
provi ding an input signal corresponding to a command key value; and. a
keystroke i nteripret & kdybbard €6 @h ¥leBGorli FoXgeatoly W ' fromthe
plurality of al phanurrer)_,{ac 'keys and t%ée]geiv?l%ijt sﬁ&ﬁﬁa?@oﬁlﬁg

non-al phanumeric key and fAFal§Kpmfnplphanemenicc ekayed eavhutalptiaguméric t ey
sequence of 'al phan béndir @ i redi ctive text _
routines. 2- The ke?g%%?gndof" cldgigm ? %%%bkeﬁ?]neg? VF@QSS%HO gmgfa?ql}qgmamc or .
nore al phanuneric kjcia Hes cacki ofgltee silphacimaerice velues agppiiag thereph,0\cagle t he
single comon inpu | . keyboard of claim1, whereipn the

al phanuneric keys i %Igﬁuge o‘r:llk%/y Bléqvg(ﬁga%gtsl}h%%v%q%? mpyt sigal cRERsRoRding it

cl ai m 1, - wher ei n t htherrorrespbyslingenTanr imork slpha0meRs pang 91 tHe él[ghﬁﬁm%frictkléﬁ, 'group
consi sting of an ALT key %l@éﬂ OL. key, . a SPA k%, -mR TURN key, " a
BACKSPACE key and a SHUTTR&W Mr' ifotiangedon (the, plrality \of @inbaparperic

-y . Anto-—t-aried

iplay. 6. The k'e-br‘?d; ofn_cil ai gﬁ/‘ngj ei n t e el ect r_orh ¢ touch_display
is a touch sensitive |ibiaRPyEpssc kaydpr prpviding ap inpph signal pormspenditg ol ai m
1, whérein each of sedsmaddiesnaloerind- keys has a single

bl e @ ) h Yane
Sack-iBsangda v WER TR Ve R 81-RCs

a keysiroke interpreter for receiving th: common input signals from the
plurality of alphanumeric keys and the input signal from the non-alphanumeric

key apd for mapping the received input signals 1o a sequence of alphanumeric
and command values using predictive text routines.

- 2. The keyboard of claim 1, wherein at least one of the one or more
alphanumeric keys has a single switch element adapted to provide the single
common input signal. - o '

3. The keyboard of claim 1, wherein the alphanumeric keys include only
alphabetic values,

_ 4. The keyboard c_:f claim 1, wherein the non-alphanumeric key corresponds to
' one of the group consisting of an ALT key, 2 SYMBOL key, 2 SPACE key,a
RETURN key, 2 BACKSPACE key and a SHIFT key.

5. The kéyboard of claim 4, wherein the plurality of alphanumeric keys is
' ‘provided by an electronic touch display.

6.  The keyboard of claim 4, wherein the electronic touch display is a touch
sensitive liquid crystal display. ' |
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protruberance from an underside of said key which is adapted to engage a
swi tching el enent |ocated. upon a printed circuit board underlying said
keyboard. 8. The keyboard of claim1, wherein the al phanuneric keys are
arranged as a row- that extends along a horizontal reference |ine through

the handhel d @l ectmmbodm\nfemndwaaﬁeﬂaéabﬂbmw zﬁmh%)‘? f gat.ed
shape with-their | on&ngdr n axes parallel to or te rkgr&\glz]f&ve&kl %al

reference |ine thrBRHHPTHRRCE THR an ap ﬂ%@ﬁ%&ﬁ%%&ﬁb@dﬂﬁb@t&m@ag@ad of
claim 8, wherein asvfutdhﬁ QR ) .l ocated on one
side of said vertical ereﬁ%e%ﬁgﬁgﬁé%ﬁg%éc 5935% n%qﬂ ‘S

al phanuneri c keys kﬂé’bpﬁdat ed on an opposite si de of said vertrcal ref erence
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

cor r espondi ngg. negalhcvléeybﬁitﬂ'o?cléhﬁ'l WESBIRGh ref rence ' i ne.
i 10. The keyboard of claim1, wherein th ea?h%glr]ngﬁ%rﬁré)}:h&gys ged
as a row that ext‘g%te&ld%ﬁ’@ﬂﬁa\b@mQH@ﬁlrcanheﬂrhnwhrduglnmethdhﬂﬂ elebﬂ'oii@ndheI d

electronic devic nic key ar e. el qngat ed shape with
their |ongitudi ng‘ﬂa&gg&%%?%lﬂﬂmy‘%%&m e 2810 W% ?‘%ﬁ?’ﬁl ref erence
line through the lmmﬁmadaES@amﬂeFm&rdwdﬁ&na%m&hﬁf&SH&qﬁfe%ﬂu m 10

- wherein a first g e aI anurrerrc keys is |ocated on one sr e
sai d hori zont al h?ﬁ@?ﬁ%%’ﬁ? 6°ea second group. of the al phanuneri c

keys is |ocated on an opposrte side of 'said horizontal reference l'ine,

7 ,.==-=== ===

% r~| 'Fi rr\i- CH-O4HD: l"f\l 2 Ve I r\r~| '\1- ol nr\r\ii-i\lr\ '\nnl -\ noot. -t ocnl.d

hori zont al r 3f er eﬁ-@é kFY‘?F@"h%PI%‘Hl %t Vé@md f'lgstrgtquphﬁrlhegalphdnhﬁﬁnaﬂceﬁs is

correspondi ng ne n?d}@' ct.to s rizo ref erence
line. 12: The ke%tgge?g) of é %\gv&ﬁﬁﬁg %sﬁcﬂmilﬁﬁﬂ“BQ fithe pet ween

about 20. degrees ﬂ?@hdﬂmutke?@laie@mbm anléppbsite sﬁd’ﬁfﬁm&u&l RGbreRBd C
device, conprising,. cid first group being tilted at a positive angle with respect to said vertical
‘ teference line and said second group being tilted at a corresponding negative
angle with respect to said vertical reference line.

0.  The keyboard of claim 1, wherein the alphanumeric keys are arranged as a row
. - that extends along a vertical reference line through the handheld electronic -
device and said alphanumeric keys are of elongated shape with their

longitudinal axes parallel to or tilted from a horizontal reference line through -
the bandheld electronic device. ’

11.  The keyboard of claim 10, wherein a first group of the alphanumeric keys is -
A located on one side of said horizontal reference line and a second group.of the
alphanumeric keys is located on an oppesite side of said horizontal reference
line, said first group being tilted at a positive angle with respect to said
horizontal reference line and said second group being tilted at a corresponding

negative angle with respect to said horizontal reference line.

12, The keyboard of claim 11, wherein each of sa1d angles is between about 20
' degrees and ahout 70 degrees, '
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" a QNERTY keyboard conprising: (A a plurality of al phanuneric keys, each
al phanuneric key corresponding to a plurality of al phanuneric val'ues
representative of the letters of the QANERTY keyboard, each al phanumeric
key providing an input signal corresponding to at | east one of the
corresponding al phanuneric values of the key, (B) a non-al phanuneric key
for providing an input signal corresponding to a commuand key val ue, and
(O a keystrdRe i fAithandheld electronic devies, eomgritife i nput signals fromthe
plurality of al ph ¢, keys and fraomthe non-al-phanunmeric key and for
predictively matpplﬁl @r%@éf’ﬂfgﬁ‘.’mf’ﬂ%gé@Bpanﬂéﬁeéﬂabanﬁmmcwﬂmhi ¢ and
command val slpbamsienig kpy ecir€dpoidng 54 kil SES: - CY QDI 0Cessor .

o R o e Ry A phanfin i L s TR By

operatively ¢ board” f or ng t
&

(ﬁn cted to the k_Eg;

gl p_hanurr_erij_c a 8;’6‘5’%’5@?9?{% ZkaYhDaﬂbﬁa?mﬁhantmwuﬁkdmoﬁaﬁfgagﬂﬂBgff 'féPe
evice; and g 2cut abl e e m.croprocessor,
provi di ng arkﬁ%]?ﬁéfl i ¥y (g?godpfg?% f)‘l‘g‘%}"’a‘ﬁﬁ%%ﬁlﬁﬁ%@ dﬁnha}wm%m Wjueaefthe eat ur es
upon cert ai rkayn$B) & nén-giphaimericdiey or stovilthe ah di'@ii@;h rqnic device
of. claim 13’co§rﬁﬁ%§‘¥e i g-ﬁ‘l udic{1 a display. I5. h%w an?ﬁ%ﬁ%logﬁieu&q?(?ni o
devi ce of clarm 14, “wWierer I aexpToks mterpeptar forctiaceiving tiet inpet gl d
crystal di sfray thelfluralifyofadptaheneie ey ice of claimil5, erein
t he keyboard is displ a?gzj on the .t%ﬁ%tﬁhgg%tgigéénc?‘?' ﬁ‘ePFipéV&Pd PSpl ay.
14 ctively mapping the received inputs to 2 sequence of alphanumeric and comimand

values using predictive text routines:

‘a microprocessor, operatively connected to the keyboard for receiving the

sequence of alphanumeric and command vatues, 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 mmputs from
the keyboard.

14.  The handheld electronic device of claim 13, further inclnding a diéplay.

15. | The handheld electronic device of claim 14, wherein the display is a touch
sensitive liquid crystal display.

16.  The handheld electronic device of claim 15, wherein the keyboard is displayed
on the touch sensitive liquid crystal display. |
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