1 MOBILE W RELESS COVMUNI CATI ONS DEVI CE PROVI DI NG ENHANCED PREDI CTI VE WORD
ENTRY AND RELATED WMETHODS 5 Field of the Invention 100011 The present
invention relates to the field of comuni cations devices, and, nore
particularly, to nobile wreless comuni cations devices and rel ated

met hods. 10 Background of the Invention 10Q02] Cellular communications
systens continue to grow in popularity and have becone an integral part of
bot h personal and busi ness conmuni cations. Cellul ar phones allow users to
pl ace and receive voice calls nost anywhere is they travel. Mreover, as
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books, task lists, etc. Mreover, suchMETHOPSnction devices may al so
allow users to wirelessly send and receive electronic mail (email) nessages
and 20 access the Internet via a cellular network. 10003] Even so, as the
functionality of cellular comrunic tiogont i nues to increase, so
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such devi ces twyghedd. |y utilize shared or nulti-synbol keys, sone of which
are used to enter nultiple letters, nunbers, and/or punctuation synbols,

for
Background of the Invention

[0002] Cellular communications systems continue to grow in popularity and
have become an integral part of both personal and business communications.
Cellular phones allow users to place and receive voice calls most anywhere

15 they travel. Moreover, as cellular telephone technology has increased, so too
has the functionality of cellular devices. For example, many cellular devices
now incorporate personal digital assistant (PDA) features such as calendars,
address books, task lists, etc. Moreover, such multi-function devices may also
allow users to wirelessly send and receive electronic mail (email) messages and

20  access the Internet via a cellular network.,
[0003] Even so, as the functionality of cellular communications devices
continues to increase, so too does the demand for smaller devices which are
easier for users to carry. As a result, some cellular communications devices
which aiso provide email or text messaging features do not have enough space

25  to provide a full keypad with all of the traditional QWERTY keys. As a result,
such devices typically utilize shared or multi-symbol keys, some of which are
used to enter multiple letters, numbers, and/or punctuation symbols, for
example. Of course, this makes it more challenging for users to enter desired
symbols, as pressing a multi-symbol key may cause the device to display one

30 of the other symbols shared by that key instead of the desired symbol.



exanple. O course, this nmakes it nore challenging for users to enter

desired synbols, as pressing a nulti-synbol key nay cause the device to

di splay one 30 of the other synbols shared by that key instead of the

desired synbol. 2 100041 Various approaches are therefore used to

facilitate typing with nmulti- synbol keys. One approach is to enable

mul ti-tap typing, where pressing a key a gertain nunber of tines enters

t he correspondi ng synbol on the key (e.g., pressing a key twice enters the

second synbol ey ihes LS .0 j I . Ik 0

sel ect the deé?‘?ne‘ﬂh)gaflknﬁ%Ia})pwycﬁgsygltsyt@F@E@S‘éég%ahfg?magérq}%g{]%gvr%eﬂ'?ﬁlﬁl 1‘% hat it

may require asysbol keyspOssaipbhcadkay $o BBEYIe hiulEStab @ypiRewhesd ?I‘eisMﬁ};)é Hesw

letters. (0005] Another approach to facilitate word entry with mul'ti-synbol
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having a plurality of keys each associ ated 15pvmth several ‘letters,”'and a

processor contaldgivdlndew hettatsspl ay in accordance with the operation of the
runs a predictive editor programfor generating an
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whi ch comonly used punctuation mark' 1s I ntende ese may I Nnc he
period, commigpe asst ioon therdomisixationst keys that tite, preskdapasiniapheinThe
default value wl| E[DS'[ often suggest a period, if no other matches seem
appropri at e. §ample of a cellular telephone device including a predictive text editor

application is disclosed in U.S. Patent No. 6,542,170 to Williams et al. This
device includes a display, a keypad having a plurality of keys each associated

15 with several letters, and a processor controlling the display in accordance with
the operation of the keypad. The processor runs a predictive editor program for
generating an output including a word matching a received string of ambiguous
key strokes. While the predictive editor program is active, pressing the “1” key
on the phone will allow a “smart” insertion of punctuation. That is, the

20  predictive editor program tries to predict, based on the situation, which
commonly used punctuation mark is intended. These may include the period,
comma, question mark, exclamation point, and apostrophe. The default value
will most often suggest a period, if no other matches seem appropriate. A
match function is performed by pressing the “*” key, which allows the user to

25 toggle through a list of symbol choices which may inciude a period, comma,
etc. Despite the advantages provided by such devices, further predictive

typing/editing functionality may be desirable in certain applications.



match function is perforned by pressing the "*" key, which allows the user
to 25 toggle through a |ist of synbol choices which may include a period,
comma, etc. Despite the advantages provided by such devices, further
predictive typing/editing functionality may be desirable in certain
applications. 3 Summary of the Invention (0006] In view of the foregoing
background, it is therefore an object of the present invention to provide
a nobile wreless comuni cations device which provides enhanced predictive

word entry and rel at ed net hods. Of o-ﬂihé ngt% er objects, features,
and advantages in accordance w t%—%rmng—rnmﬂil on are provided by a
mobi | e wi r el e$8086] inwie af itlen fordgyingeaclbi R dMRYs ﬂfé@éﬁé@@aﬁ oBfick abtie
handhel d housi ng, and a display and keypad carried by the portable,
handhel d houspﬁ@enmemypé@pmde laamini& wiiglass abimtryunioftions dévisywhalh keys
each having indicia of a Iur?aglt res ective synbols |o thereon, and a
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communications device may also include a controller carried by the portable,
handheld housing and connected to the display and the keypad. The controller
may be for generating a menu of possible desired words including at least one
15  word with a comma and at least one word with an apostrophe based upon
activation of the predetermined multi-symbol key having the
comma/apostrophe symbol and at least one other symbol thereon.
[0008] Accordingly, only a single multi-symbol key need be included in the
keypad, even though the comma/apostrophe symbol may be ambiguous to
20  users. This is because the user will be provided with possible desired words
with both apostrophes and commas, if applicable, regardless of whether the
user mtended a comma or apostrophe. As a result, the multi-symbol key layout
may be simplified, while still providing a relatively quick predictive
determination of the user’s desired word.
25 [0009] The mobile wireless communications device may also include a memory
carried by the portable, handheld housing and connected to the controller for
storing a list of words. The controller may thus compare respective symbols

corresponding to actuated multi-symbol keys to the list of words, and generate

the menu of possible desired words based thereon.



may be sinplified, while still providing a relatively quick predictive
determ nation of the user's desired word. 25 [0009] The nobile w rel ess
comuni cations device may al so include a nmenory carried by the portable,
handhel d housi ng and connected to the controller for storing a |list of
words. The controller may thus conpare respective synbols corresponding to
actuated nulti-synbol keys to the |ist of rds, and generate the nenu of
possi bl e desired words based thereon. 4 100101 Furthernore, the nobile
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[0012] More particularly, the keypad may further include an alternate function
key, and the predetermined multi-symbol key may be actuated to enter the
comma/apostrophe symbol by first pressing the alternate function key. Also,
15  the symbols may be letters, and the multi-symbol keys may be arranged to
define a QWERTY layout. Moreover, a set of the multi-symbol keys may have
numeric indicia thereon, and the set of multi-symbol keys may be arranged to
define a telephone keypad layout.
[0013] A method for using a mobile wireless communications device, such as
20  the one described briefly above, may include generating a menu of possible
desired words including at least one word with a comma and at least one word
with an apostrophe based upon activation of the predetermined multi-symbol
key having the comma/apostrophe symbol and at least one other symbol
thereon.
25

Brief Description of the Drawings

[0014] FIG. 1 is front elevational view of a mobile wireless communications

device in accordance with the present invention.



20 the one described briefly above, may include generating a nenu of

possi ble desired words including at | east one word with a conma and at

| east one word wi th an apostrophe based upon activation of the
predeterm ned nulti-synbol key having the comra/ apostrophe synbol and at

| east one other synmbol thereon. 25 Brief Description of the Draw ngs
[0014] FIG | is front elevational view of.a nobile wreless conmunications
device in accordance with the present invention. 5 [0015] FIG 2 is
schematic blo ' .Qf; areyar ' LcagiqQns device of
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W rel ess comunimaticanendéaiiceodFIGI G 1 illustrating a nmenu of possible
desired words 5 including both conmas and apostrophes. [0017] FIG 4 is a
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10 [0019}FIG. 6 is a schematic block diagram of an exemplary mobile wireless

communications device for use with the present invention.

Detailed Description of the Preferred Embodiments

[0020] The present invention will now be described more fully hereinafter with
15  reference to the accompanying drawings, in which preferred embodiments of
the invention are shown. This invention may, however, be embodied in many
different forms and should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the scope of the invention
20  to those skilled in the art. Like numbers refer to like elements throughout, and
prime notation is used to indicate similar elements in alternate embodiments.
[0021] Referring initially to FIGS. 1 and 2, a mobile wireless communications
device 20 in accordance with the invention is first described. In the illustrated
embodiment, the device 20 is a mobile cellular communications device which
25 includes a cellular transceiver 40 and associated antenna 41 for communicating
over a cellular network 42. In particular, the cellular transceiver 40 may be
used for cellular telephone calis as with traditional cellular telephones, and it

also preferably cooperates with a controller 43 for sending other data, such as



wi |l be thorough and conplete, and will fully convey the scope of the
invention 20 to those skilled in the art. Like nunmbers refer to |ike

el enents throughout, and prinme notation is used to indicate simlar
elements in alternate enbodi ments. [0021] Referring initially to FIGS. 1
and 2, a nobile wirel ess communi cati ons device 20 in accordance with the
invention is first described. In the illusgrated enbodinent, the device 20
is a nobile cellular comruni cati ons device which 25 includes a cellul ar
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network 42. In particular, the cellular transceiver or
cel l ul ar tel ephdnscchillal astheidrh traditional cellular tel ephones, and it

al so preferaﬁ{lﬁl coogerat es with a controller 43 for sending other data,
such as 6 ent{l022]khhedseicedt Bluspesrelytinciudes alpartahls Wondheld havsingl21, as
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symbol upon first pressing or acfuating the alternate function key 25.
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[0023] The next key 26 is also used to enter a “** symbol upon first pressing or
actuating the alternate function key 25. Similarly, the space key 27, shift key 28

15  and backspace key 30 are used to enter a “0” and “#”, respectively, upon first
actuating the alternate function key 25. The keypad 23 further illustratively
includes a send key 31, an end key 32, and a convenience (i.e., menu) key 39
for use in placing cellular telephone calls, as will be appreciated by those
skilled in the art.

20 [0024] Moreover, the symbols on each key 24 are arranged in top and bottom
rows. The symbols in the bottom rows are entered when a user presses a key 24
without first pressing the alternate function key 25, while the top row symbols
are entered by first pressing the alternate function key. As seen in FIG. 1, the
multi-symbol keys 24 are arranged in the first three rows on the keypad 23

25  below the send and end keys 31, 32. Furthermore, the letter symbols on each of
the keys 24 are arranged to define a QWERTY layout. That is, the letters on the
keypad 23 are presented in a three-row format, with the letters of each row
being in the same order and relative position as in a standard QWERTY

keypad.



i ncludes a send key 31, an end key 32, and a convenience (i.e., nenu) key
39 for use in placing cellular tel ephone calls, as will be appreciated by
those skilled in the art. 20 100241 Moreover, the synbols on each key 24
are arranged in top and bottom rows. The synmbols in the bottomrows are
entered when a user presses a key 24 wthout first pressing the alternate
function key 25, while the top row synbols; are entered by first pressing
the alternate function key. As seen in FIG 1, the nulti-synbol keys 24

are arranged gag)ztsggaéﬁ FSly otfht@?fgh@%i@tﬂ&@umﬂwo?%n%%ohgdewzshz&))sde@d and

end keys 31, urt her nor e, e letter synbols on each o t he keys 24
are arranged amamefl indree MERTY. Thy autlti-shhaiolikeys 2Heanltet serosidpthithendkeypad
23 are presented. in a three-rqoqw format, with the letters of each row being
in the same ofyeth ¢iampg|odithe Bryosscondnand third rpovws barapemoaeRrTciabyisqn. 7
100251 Each rgw of . ke { ncl udi the fourth row of function ke 5-29)
are arranged@ iean}hggt}(@})%%cse'ssﬂ?%gbjﬁﬁﬁtia_cﬁm%a(glt Eé@@r Ze ?‘?P@ngﬁ%%;%d,
third, and foyhsiRdSOkNIRSH&:, dfd8e] dddBdhi %&;,@ , 28N8g L0 i

numeric indicrla I%her eon (Ii]. e 1&:' “t ro%fgﬁ 9 3?&%2@%‘2’1@ r?%%lbgré/teuati ng
t he al t er nat eerftemne t'+Qri'(Reyn@S4” bp&iotipsredtudtiny thoeleexdte femais, kanh sii ft

keys 26, 27, 28, which respectivel enter a "*", "0", and "#" upon first
actuati ng t hendfd abaet.dhisust of beyskéstines, a signdarditelgphboy beynad loyeet anf keys

defines a standard tgl ephone,k keypad, | ayout, as uld be. found on a
Cradit: onal 1BORH hoRAT TR HOHIoNL R fone elsphecs qe S IRF MUNGSARAY | e
in the art. 14,0:.100864 ;Amdiscussed briefly above, the reason that nore
than one |l etter appears on nost of the keys 24 is so that less than a full

set of QNERTY0BR§BAs dschisusachriclly sbdveadid +aBah (1RRHRGHaRAR YR Mtidr@ppears
keyboard, can be used to access all of the English al phabet letters. This

advant ageous|op mpsboesthetdeys @dtipso thatdesst then lacfpbamt of QWERTY keys, as found
on a traditional computer/typewriter keyboard, can be used to access all of the
English alphabet letters. This advantageously allows the footprint of the keypad
23 to remain relatively small which, in turn, allows the overall size of the

15  mobile wireless communications device 20 to be decreased as well.

[0027} Yet, as also mentioned above, the tradeoff with placing multiple
symbols on a single key is that typing (e.g., typing emails) becomes more
difficult for users. To make typing easier, the controller 43 preferably allows
symbols/text to be entered in two different modes, namely a multi-tap mode

20  and a predictive mode. In the multi-tap mode, a user enters a desired symbol by
pressing a given key a number of times corresponding to its position on the
key. Thus, for example, for a user to enter a “W,” she would press the QW/!
key twice. To enter an exclamation point, the user would press the alternate
function key 25 before pressing the QW/! key.

25  [0028] Referring more particularly to FIG. 3, in a predictive mode, the
controller 43 compares respective symbols corresponding to actuated multi-
symbol keys 24 to a list (i.e., dictionary) of words and/or phrases, which is
stored in a memory 44. The controller 43 generates a menu 50 of possible

desired words based upon the combination of keys 24 that are pressed, as will



23 to remain relatively small which, in turn, allows the overall size of
the 15 nobile wireless communi cations device 20 to be decreased as well.
100271 Yet, as also nentioned above, the tradeoff with placing multiple
synbols on a single key is that typing (e.g., typing enmails) becones nore
difficult for users. To nmake typing easier, the controller 43 preferably
allows synbols/text to be entered in two different nodes, nanely a

mul ti-tap nmode 20 and a predictive node. | the mul ti-tap node, a user
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predictive node, the controller 43 conpares respective synb

cor r espondi nngvl@meﬁn@atthdre@ﬁl ti- synbol keys 24 to a list (i.
di ctionary which is stored in a rrenor 44. The

nd/ or rase
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frequency of use of the words by the user, al phabetically, etc., or
conbi nati on ttheneetiv 56 taﬁfgﬂlght:thammr\eordshhem@mfmitltidlﬁndnﬂemtl@amr at es a

cursor 51 on ,hge di splay, 22 which hi ghl ights different possible desired
words in the %HS@(S?E‘B&@EQS“@F%Y?H wREd B hoessingh el scarll whest 37 snwarse ot biysor
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return key 29, for exanple. Once a |re (S se
notepad document, etc.), and the process begins again when the user starts

entering symbols for a next word.
[0030] To provide further space savings on the keypad 23, a predetermined

15  multi-symbol key 35 shares the “I.”” symbol and a comma/apostrophe symbol.
Of course, the comma/apostrophe symbol could be located on another key in
other embodiments. By “comma/apostrophe symbol” it is meant that the
respective symbols used to represent commas and apostrophes are very similar
in appearance, and therefore the two are generally ambiguous unless they are

20  positioned relative to a letter. That is, seeing a comma/apostrophe symbol in
isolation would not likely allow someone to discern which symbol was
intended unless the symbol was positioned adjacent the bottom of a line of text
as a comma, or adjacent the top of the line as an apostrophe.
[0031] Thus, because the keypad 23 has only a single comma/apostrophe

25  symbol on the key 35, it is possible that a user typing on the keypad might
mistakenly press this key thinking it is an apostrophe when it is in fact a
comma, or vice-versa. In the exemplary embodiment, the key 35 causes a
comma to be generated in the multi-tap mode when the alternate function key

25 is first pressed, although an apostrophe may instead be provided in other



controller 43 inserts the selected word in the active docunent (e.g., an
emai |, "notepad docunent, etc.), and the process begins again when the user
starts entering synbols for a next word. [00301 To provide further space
savings on the keypad 23, a predetermned 15 nulti-synbol key 35 shares
the "L" synbol and a comma/ apostrophe synbol. O course, the

comma/ apost rophe synbol could be | ocated 05 anot her key in other

enbodi ments. By "comra/ apostrophe synbol" Tt is nmeant that the respective

synbol s used r n nd strophes are very simlar i
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was i nt endedcomrelds 4hgesyratesipoapreniig ihernddneddy ferrtion key DO oliowed ba

line of text as a conmm, or adjacent the top of the line as an apostrophe.
[0031 J Thus,ﬂlﬁfe%m\éM K@Y-keypad 23 has only a single comm/apostrophe 25

mbol h it si.bl e t t ypi t he keypad m ght
o stakentys pr B8] SPher by tEaBREREE RaodeStnfodibiier S elanlg Pty s Pt act o
COMM, Or Vi CBa@h&8 th ﬂletnﬂejleééﬁq&:sﬁﬂé( SQM{%&I £0 ihgﬁld{ée&)f 13t Bﬁ‘g%ﬁﬁgfon

coima to be generated 1 n the -ta ent al'ternate func
key 25 is fiwsth peassedandlat avobnan oad st aphsosityphetsteddpde api@icted in

other 9 enbodinents. It should be noted that an apostrophe (as well as
ot her synbol s9f theeprpeageposcople: ke dtigh the sapapke ialﬁ§m_afmil inddCe&n f¢mide
B e STl Vb S S PSR B b LT i
o) st v9, Tl SMLPALL AL ARy RGO Ly URRFT SR e Ton 1,
| east one worebinbalapdRtrdphe ke pBRewhaTLEh B theddrtMAer AB to recognize several
possible desired words, one of which includes a comma (“hers,”), and two of
which have apostrophes (“her’s” and “hers’”). Of course, the controller 43 may
determine that other words without a comma/apostrophe are also possible
15  desired words, such as “her” and “gee” in the present example.
[0033] Accordingly, even though the comma/apostrophe symbol may be
ambiguous to users, only a single multi-symbol key with a comma/apostrophe
symbol need be included in the keypad 23 because users will advantageously
be provided with choices of possible desired words including both commas and
20  apostrophes upon pressing this key when the controller 43 is in a predictive
mode. As a result, the number of keys on the keypad 23 is reduced, while stili
allowing a relatively quick predictive determination of the user’s desired word
or phrase.
{0034} Turning additionally to FIG. 4, the mobile wireless communications
25 device 20° may optionally include a wireless transceiver 45, such as a wireless
local area network (LLAN) (e.g., IEEE802.11/Bluetooth) transceiver, and
associated antenna 46’ carried by the portable, handheld housing. The

controller 43’ cooperates with the wireless transceiver 45° to communicate

information, such as voice, email, or Internet data, over a wireless personal or



of the commmu/ apostrophe key 35. In the exanple illustrated in FIG 3, for
the current word being typed by a user (as indicated with dashed
underlining) the io controller 43 displays the letters h, e, and r. The
user then presses the comma/ apostrophe key 35, which causes the controller
43 to recogni ze several possible desired words, one of which includes a
comma ("hers,"), and two of which have a Q§trophes ("her's" and "hers"').
O course, the controller 43 nay determ that other words without a

comma/ apostro sible. s desire rds, s as ;' her." . and
“geer i the. rel i BuAReRES® BuTul Sedidieh i B HveHikedGin Re- of
comme/ apost r opfigr i int®Rs, BBth AEki S i |

mul ti - symbol key rWi th él coma/ ap%gﬂlo%q%gssﬁs‘\%bﬂg g%é‘éﬁ%% @ﬁ?bﬁgéﬁulﬁ t he
keypad 23 becamsecaiser4) (orl dnodsbrappagtousiiass thmspsiovt) dadd 1@, hmehbeces of
possi bl e desired words including both commas and 20 apostro_%hes upon

pressi ng t hi sikdydeghBhthersemegiiviest, lag wilidd appraciatesrbadiboss viglledondhe ag. a
result, t n of keys.on the. ke 23 i.s reduced, while still] .
T ow g & r olGPRer iR Sl e BB Flraiwesoran sicalines fedre ddasi 1 e
word or phr aﬁ@cor@i%@&%itﬂqg&ﬁ%nﬁgﬂ'ig heaﬁﬁﬁés)érib il'\:x!dﬁ;l referchPEJRRE! & WL el ess
communi cations 25 device 20" may optional Iy i'nclude a wreless transceiver
45', such as methsdbesias (Bl 6(5rvedh detevthk achANon(E Bulti-symbol keys 24, at
IEEE802.1lBIuetooth£ transcei ver, and associated antenna 46' carried by
t he portabl e, Biegkdbbl andnouse pgrticiherly,cehethor thercot@nabpopeopliceke s s has he
w rel ess transceiver 45 to communi cate information, such as voice, enmail
or |nternet dg‘?q’, aﬁyéﬁegéo\ﬁPFeéla&%mﬁé&QSﬁﬁPB]&? (igp, by 3595|pr asig theralisinatg 7 |
as wll ap 1.at i j ta I hnents,
oS e CORUEECEIRS B SRSt bl U508 e o EELAICHET
anot her type ebntvil@l435sorhpaes ael depectfe fhtbol2 atReiled wiltiHedRedted t he
same device, as will be appreciated by those skilled in the art.
keys 24 to the list of words to generate the menu 50 of possible desired words,
at Block 63, as described above. If a comma/apostrophe is entered, then the
controller 43 generates the menu 50 to include one or more possible desired
15  words with a comma, and on¢ or more possible desired words with an
apostrophe, at Block 64, as further described above.,
[0036] Once the user selects a desired possible word form the menu 50, at
Block 68, the word is displayed on the display 22, at Block 66, thus concluding
the illustrated method (Block 67). Of course, it will be appreciated that the
20  above-described method would be repeated as the user continues entering
further words. Moreover, if a desired word is not selected, the controller 43 will
also return to the step illustrated at Block 61 as the user actuates additional
keys.
[0037] The controller 43 may be implemented with a microprocessor and
25  associated software modules to be executed thereby, as will be appreciated by
those skilled in the art. Moreover, the keypad 23 need not include soft keys as
illustrated in FIG. 1, but instead may include other types of keys as well, such
as touch keys on a display, for example. It should also be noted that various

other multi-symbol key configurations may be used other than the exemplary



5 100351 A nethod for using the nobile wreless communi cations device 20 in
accordance wth the invention is now described with reference to FIG 5.
The method begins (Block 60) with detecting actuation of multi-synbol keys
24, at Block 61, and, nore particularly, whether the comra/apostrophe key
35 has been actuated to enter a comma/apostrophe (i.e., by first pressing
the alternate 10 function key 25), at Blo 62. If a comra/ apostrophe is
not entered, then the controller 43 conpares the respective synbol s

iated wi . | f ds .t h
menu 50 of posorEPErARLIALeR, AR OWEREN MouMedlop iR gl Boove. 11 o
conmme/ apost r ophthodsmentses BlilatNeAhéh@rartRntdred g?ﬁuﬁgﬁ&e&?f}f&tl@e?pﬁagﬂﬁé‘)‘r’ 50

to include one or nore possible desired 1s words wth a comma, and on€ or
nmor e possi bl ebdestd eslwed ds with an apostrophe, at Block 64, as further
descri bed abog q[E})0036 Once the user selects a desired possible word form
the menu 50, #403 gexappye gbpdang-hald mrebyjlegvialesheomimpliagtian,  at

Bl ock 66, ¢ hus.cangldi he il]ustrat thod (Bl ock 67). . it
i |1 bo pbr eorarad R mey Ss sk TLOGUER R b Ret ol st b e Bar oo ns
the user contUaiefelthehs Bambl/BdIS WK IeferdREIBYIC. ¢l 1@ deRAfhowor d | s

not selected, the controller 43 w also return'to the step illustrated

at Bl ock 61 amdindesuskousicg 120@% ediadi 108 andkaysutph0087ike T600CThE batjuer 43
may be inplenented with a m croprocessor and 25 associ ated software nodul es

to be execut eBCYIR@BOYN ing diinlay be0Qpphishiiapeafctply & Hold grapit L&D Qthdre
FlG 1. but 1 eeegh R Re g et e hu SEr tispe Sadresinzarnee 868 ouch
il i Sy ol Ry R AR ol B 1260 dniS P e TR o Kb oq 1 "
confi gurat i onarshthandispiag 1860OVERT ¥rdcyoiuk deea’ 1880 dmitrdeehd dpahiion of the
display 1600, as well as the overall operation of the mobile device 1000, in
response to actuation of keys on the keypad 1400 by the user.
[0039] The housing 1200 may be elongated vertically, or may take on other
15  sizes and shapes (including clamshell housing structures). The keypad may
include a mode selection key, or other hardware or software for switching
between text entry and telephony entry.
[0040] In addition to the processing device 1800, other parts of the mobile
device 1000 are shown schematically in FIG. 6. These include a
20 communications subsystem 1001; a short-range communications subsystem
1020, the keypad 1400 and the display 1600, along with other input/output
devices 1060, 1080, 1100 and 1120; as well as memory devices 1160, 1180 and
various other device subsystems 1201. The mobile device 1000 is preferably a
two-way RIF communications device having voice and data communications
25 capabilities. In addition, the mobile device 1000 preferably has the capability to
communicate with other computer systems via the Internet.
{0041] Operating system software executed by the processing device 1800 is
preferably stored in a persistent store, such as the flash memory 1160, but may

be stored in other types of memory devices, such as a read only memory



enbodi nents. Simlarly, other arrangenents of nunbers on the keypad 23 may
be used as well. [0038] Another exanple of a hand-held nobile wireless
comuni cations 5 device 1000 that nay be used in accordance the present
invention is further described in the exanple below with reference to FIG
6. The device 1000 includes a housing 1200, a keypad 1400 and an out put
devi ce 1600. The output device shown is g,display 1600, which is
preferably a full graphic LCD. Other types of output devices nmay

alternatively td s J { (o] i it hin
t he housi ng 1(218%1\};%% %‘é’?%éﬁgrg%é)ﬁlgtﬁ‘\?é%ﬁ‘“%ﬁ@yéggg’i}zx%’cﬂ Q%I%dgﬁ%éﬂgggwlcéy
1600. The prOa;gﬁﬁjaﬁgngmripa@tskﬁ&%oﬁ%hyQb&eﬂhE@ra@i} edde@nn®f a VOR1SlEBRY, ay
1600, as well as the overall operation of the nobile device 1000, in

response to aBicliasitha rafdaepscess mérsoRefibAd1UEY. Kpmmenicstons [igoaB] The
housi ng 1200 nmy. be . el ongated vertically, or may take on other 15 sizes
and shapes (i’ﬁ@%’d&grﬁ’é@?g‘ﬁ%{ﬂ% ‘%{e‘H%‘ﬁQaﬁ @P%é%?@%theﬁéhié}gﬁd may

i ncl ude a:no i . ot - [ . .soft e r.switching
| ncl ude”asoos] P RARSH: LI NAN, HFABER Rl BRI LiRnS

processi ng definegoddRAabRt RREcRA 6f &IAWAR AFichBondLYOEL- 1300 & eheshown
schematically in FlI G. 6. These include a 20 ¢onmuni cati ons subsystem 1001;
a short - r angedworarl i &t pordetemiisyd seinof dRativhethceypaidoNB: dadct he

di splay 1600, along with other input/output  devices 1060, 1080, 1100 and
1120; as wel |oREsatiRisesychyay fiataand wace qargonmications 13804 srdhb30Wavnaebe

e T A R N AT
L A e oS oAl RIS SAREUAGAR,
syst em sof t warle BRdasipeefeinply bepgilo o osgagzide \bndandi@Ong dataptahisgrsabh vis
stored in a persistent store, such as the flash nmenory 1160, but nay
e-mail, calendar events, voice mails, appointments, and task items. The PIM
application is also preferably capable of sending and receiving data items via a
wireless network 1401. Preferably, the PIM data items are seamlessly
15  integrated, synchronized and updated via the wireless network 1401 with the
device user's corresponding data items stored or associated with a host
computer system.
[0043] Communication functions, including data and voice communications,
are performed through the communications subsystem 1001, and possibly
20  through the short-range communications subsystem. The communications
subsystem 1001 includes a receiver 1500, a transmitter 1520, and one or more
antennas 1540 and 1560. In addition, the communications subsystem 1001 also
includes a processing module, such as a digital signal processor (DSP) 1580,
and local oscillators (I1.Os) 1601. The specific design and implementation of the
25  communications subsystem 1001 is dependent upon the communications
network in which the mobile device 1000 is intended to operate. For example, a
mobile device 1000 may include a communications subsystem 1001 designed

to operate with the Mobitex™, Data TAC™ or General Packet Radio Service

(GPRS) mobile data communications networks, and also designed to operate



be stored in other types of nmenory devices, such as a read only nenory 12
(ROM or simlar storage elenent. In addition, systemsoftware, specific
device applications, or parts thereof, nay be tenporarily |oaded into a
volatile store, such as the random access nenory (RAM 1180.

Communi cations signals received by the nobile device may al so be stored in
the RAM 1180. 5 10042] The processing devigg 1800, in addition to its
operating system functions, enables execdti on of software appl i cations

1300A- 1300N on,,: ' : term ned set .of appli Lons t hat
control basi C%Eetg?n egﬁ%ggﬁg i onso,msgéﬁqﬁém‘&%ioélsaﬂﬁw\?&%é“@g%%ﬁﬁfég’ti ons
1300A and 130GBMIBICHRIA]I PEBAGSM, Q8. DAGIANECE! é&&%mﬂ%ﬁ%%’&!ﬁﬁ%g{e-
In addition, a personal 10 i nf or mat i on manager (Pl application nay be
instal | ed dur sepprarukiaotagraed, Mag aldbe stibzef edtabthy ncapnibie/ief 100@ani zi ng

and managi ng ?@@ %\%}grrs, such as e-mail, cal endar events, voice mails,
appoi nt nent s, INgdwork a¢Ress Teal TNt FpN deending wpan B¢ typedér abl y
capabl e of. sendi . receivi data iitens, vi . Wrele twork .1401.
Pt or abl ¢ RO RAicHRplst el cony Mebier el e ACREHPE 2o
and updat ed viRieecHdes!ats el @Al én itHe ot R Uk o BIRVLE DCHBRGI S
corresponding data itens stored or associated with a host ™ conputer system
[0043] Communideatifioatibmnomibensr PINAssctingddaita casld dvaice eincQ RSN @abHans,
are perforned through the comruni cati ons subsystem 1001, and &ZSSi bly 20

through the sRoVeverangev@bmeapsscaEstamatedvellsa enbscTHer commemdicadédos A
1500,, a sm.tter 20, and ,one or

o o L BB T o0 bR el oSS, o
100k =285 ' RARS O STSEEIANTAANL, ofl S5 DIAR N AL 9T, P ocessor
![ rr]rgl ggemr]rh ﬁ;t |C g{ﬂiﬂgﬁ]s\hﬁﬁm&‘éqﬁﬁmetmﬂd RBRtRtBAWT eI A6 phccdBRRNASBHeRON
completed, the mobile device 1000 may send and receive communications
signals over the communication network 1401, Signals received from the
communications network 14601 by the antenna 1540 are routed to the receiver
15 1500, which provides for signal amplification, frequency down conversion,
filtering, channel selection, etc., and may also provide analog to digital
conversion. Analog-to-digital conversion of the received signal allows the DSP
1580 to perform more complex communications functions, such as
demodulation and decoding. In a similar manner, signals to be transmitted to
20 the network 1401 are processed (e.g. modulated and encoded) by the DSP 1580
and are then provided to the transmitter 1520 for digital to analog conversion,
frequency up conversion, filtering, amplification and transmission to the
communication network 1401 (or networks) via the antenna 1560.
[0046] In addition to processing communications signals, the DSP 1580
25  provides for control of the receiver 1500 and the transmitter 1520. For
cxample, gains applied to communications signals in the receiver 1500 and
transmitter 1520 may be adaptively controlled through automatic gain control

algorithms implemented in the DSP 1580.



network in which the nobile device 1000 is intended to operate. For
exanple, a nobile device 1000 may include a comuni cations subsystem 1001
designed to operate with the MbitexTM Data TAC 'M or General Packet

Radi o Service (GPRS) nobile data comruni cati ons networks, and al so
designed to operate 13 wth any of a variety of voice comunications
networks, such as AMPS, TDMVA, CDVA, PCS, ,GSM etc. O her types of data and
voi ce networks, both separate and integrated, may al so be utilized with

the mobile deY@JO‘«?@%@QQ}aﬁa &&%ﬁﬂnié\é‘ﬁo‘?@ﬁ%&c%ﬁé@i@@@F‘fgfm‘aﬂ%ﬂkﬁ aé’%g%xtdepe”di ng
upon the type of communi cat 1 on system For exahpl€&, 1’'n the I'tex and
Dat aTAC net wonkssagenmbivtle pagy loesl@ide iy Bi@cedsed &F B cohentigicw@sks usi ng a
uni que personal identification nunber or PIN associated with each devi ce.
In GPRS net wobKsysterohBUkand meinpet fo thequesessingadedce 4860, The recaivedissgral ber

or user of a deyice. GPRS dg;()i cg t herefore req%uté][quj a subscri be[3
i dentity nodulSeicR F1 RFOSBSSER LY riPe §To4ssE8L Aleg) forjan QHpwtoitBe oper at e
on a GPRS net . i.r F-eqi i: tivation
pr ocedur eséﬂI h a%b Eg einmgg%rg?{gﬁg 8 (1 he S%ngél1(ﬁé\égé‘\§f%lgg}1§pé&%§g % gﬁ%e}%n d

receive commudéwat uSsma$ hBoalompserdatdRe®8 TR Zal i rﬂ@&s\ﬁ%éi& ubfifilthe
Signals received fromthe comrunications network 1401 by the ‘antenna 1540

are routed toke¢ypadriedd are¥orl®mME00er whidiarpi/Qy detase flO60ssughads a touchpad,
anplification, frequency down conversion, filtering, channel selection,
etc., and mayd 59T SPéehde thiraboghecd o sgimeaother Smped gt davias obpe o- di gi t al

compl ex. commAEpTeEREY BRut BRI R B ettosr 1 Som BnBECAR88i no. 1 n o
Sim | ar mnehoyRBNADE P RGAAARAAbACsHR, Ayl Iggpet wor k 1401 are
processed (e.g. nodul ated and encoded) by thé DSP 1580 and are then
provi ded to tl848}ans roickeonibafichbondingide abvdrall apataiprcofmherdeivioe, is
T eaueney i S ntially Similar to fhe dhta communications mede, excapt that recaved . |
signals are output to a speaker 1100, and signals for transmission are generated
by a microphone 1120. Alternative voice or audio I/0 subsystems, such as a
15  voice message recording subsystem, may also be implemented on the device
1000. In addition, the display 1600 may also be utilized in voice
communications mode, for example to display the identity of a calling party,
the duration of a voice call, or other voice call related information.
[0049] The short-range communications subsystem enables communication
20  between the mobile device 1000 and other proximate systems or devices, which
need not necessarily be similar devices. For example, the short-range
communications subsystem may include an infrared device and associated
circuits and components, or a Bluetooth™ communications module to provide
for communication with similarly-enabled systems and devices.
25 [0050] Many modifications and other embodiments of the invention will come
to the mind of one skilled in the art having the benefit of the teachings
presented in the foregoing descriptions and the associated drawings, Therefore,

it is understood that the invention is not to be limited to the specific



communi cation network 1401 (or networks) via the antenna 1560. [0046] In
addition to processing communi cations signals, the DSP 1580 25 provides
for control of the receiver 1500 and the transmtter 1520. For exanple,
gains applied to comunications signals in the receiver 1500 and
transmtter 1520 nmay be adaptively controlled through automatic gain
control algorithns inplenmented in the DSR:1580. 14 100471 In a data
comuni cati ons node, a received signal, such as a text nessage or web page
downl oad, is pHcRISSEH AW 'R : ; sk Shdefput
to the processing degiggﬁ%%ggﬁgghe rég@@@g@ﬁg?gﬁgﬁY&%§H§ﬁ%%ﬁ?grtxﬁghdéa
processed by tdhbepndodsdwithindw sept@00hd appaniedwisitts. to the s di spl ay
1600, or alternatively to sone other auxiliary |I/0O device 1060. A device
user may al so conpose data itens, such as e-nmail nessages, using the

keypad 1400 and/or sone other auxiliary I/O device 1060, such as a
touchpad, a rocker switch, a thunb-wheel, or sone other type of input
device. The conposed data itens may then be transmtted over the

conmmuni cations 10 network 1401 via the conmuni cati ons subsystem 1001.
100481 In a voice communi cations node, overall operation of the device is
substantially simlar to the data comruni cati ons node, except that received
signals are output to a speaker 1100, and signals for transm ssion are
generated by a m crophone 1120. Alternative voice or audio |I/O subsystens,
such as a 1s voice nessage recordi ng subsystem may al so be inplenented on
the device 1000. In addition, the display 1600 may al so be utilized in

voi ce comuni cations node, for exanple to display the identity of a
calling party, the duration of a voice call, or other voice call related
information. [0049] The short-range comuni cati ons subsystem enabl es
communi cation 20 between the nobile device 1000 and ot her proximate systens
or devices, which



need not necessarily be simlar devices. For exanple, the short-range
communi cati ons subsystem nmay i nclude an infrared device and associ at ed
circuits and conponents, or a Bl uetoothrM comunications nodule to provide
for communication with simlarly-enabled systenms and devices. 25 [00501
Many nodi fications and ot her enbodi nent si@f the invention will cone to the
m nd of one skilled in the art having the benefit of the teachings
presented in the foregoing descriptions and the associ ated draw ngs.
Therefore, it is understood THRATtWEICN4StCDAIMVEDOt to be limted to the
specific 15 enbodinents disclosed, and that nodifications and enbodi nents
are intended to be included within the scope of the appended clains. 16
THAT WHICH | S CLAI MED . ‘ﬁ n(gﬁ%l e. V\f’_rel ess comiruni at.i ons devi ce
conprising: a portable, ‘hANGHE G RETSTHEUBIANEPS BPYEYC CaPPIE®Eby sai d
portabl e, handhel d houspagibia k@YiRam RklHed by said portable, handheld
housing and conprising a plurality of mulfi-synbol keys each having
indicia & a pluralityadsplayeapdst byeaidpobabk, hivedteddhowssipgedet er mi ned

mul ti-synbol key having a i ngl. e, anbi guous. conma/ apost r gphe synbol and at
| east one ot her synbol? Kapagicarashby said pariable: hendheld beysingandy saj d

portable, h I i ) .0 Kd. di spla nd sai,d keypad,
wherein the co rI% ?gﬁ‘;‘@g%@ﬂé‘ﬁﬁg%g%@g%r%{% @lhnggr‘}ﬁd18¥a %igasgfumigy desired
wor ds i ncl uddhgsictivedsinbeRahvRod, MWptdlerneimudndybol BAshagReaWord W th
an apostrophe based upon activation of said 15 predeterm ned nulti-synbol

key having t¥eglsiangliguaustioguoaepogomie/sapust ropheleayinds othedsyanbdleast one
ot her S)%bol LI hereon

thereon; and

a controller carried by said portable, handheld housing and

connected to said display and said keypad, wherein the controller is operable to

generate a menu of possible desired words including at least one word with a

comma and at least one word with an apostrophe based upon activation of said

15 predetermined multi-symbol key having the single ambiguous

comma/apostrophe symbol and at least one other symbol thereon.

2. The mobile wireless communications device of Claim 1
further comprising a memory carried by said portable, handheld housing and
20  connected to said controller for storing a list of words; and wherein said
controller is operable to compare respective symbols corresponding to actuated
multi-symbol keys to the list of words, and to generate the menu of possible

desired words based thereon.

25 3. The mobile wireless communications device of Claim lor
Claim 2 further comprising at least one input device carried by said portable,
handheld housing, and wherein said controller is operable to cause different
possible desired words in the menu to be highlighted on said display based

upon said at least one input device.



2. The nobile wirel ess communications device of Caiml1 further conprising
a nenory carried by said portable, handheld housing and 20 connected to
said controller for storing a list of words; and wherein said controller is
operabl e to conpare respective synbols corresponding to actuated

mul ti-synmbol keys to the list of words, and to generate the nenu of
possi bl e desired words based thereon. ZSi% The nobile wrel ess

comuni cations device of Claiml or Caim?2 further conprising at | east

Card cont roller 15 operdbl o taeoaiont Hitde APRAIREBRaLAg oEENiAr R 1

the menu to bevHurahlsaghiEEafdneahpudisRtaYohpags a sr0N widd, at | east one
i nput device. 17 4. The nobile wrel ess conmuni cations device of Claim3

wherein said at | east one input device conprises a scroll wheel. 5. The
nmobi |l e wi rel ess comuni cations device of any 5 preceding claimfurther
conprising a cellular tPanscdfgdrobidg migdessycosanunicpiensadtece phadel d

housi ng f c ' LN r.a cell.ular _communi cat.ions .network., 6. The
mobi 1 o wi 1ol cOmeE RO BR AR bR sy oms RSy S ur't ner
conprising a pbfighleSRatdRNFREhMA fS%élhﬁﬁln%ét@ | fher Bcbreﬁlﬁmrec'on{]ﬁﬂﬁiir&ﬁ{igns
housi ng; and wherein said controfler 1s operablFe to cooperate wth said

Wi rel ess transeorkr to communicate enmails over a wireless network. 1s 7.
The nobile wirel ess communi cati ons device of Claim6 wherein said wireless

transcei ver conprises a wireless |ocal area network (LAN) transceiver for

comuni cating emails ovgr a %E% s? LANi 8. The nobi.le wrel el§s
conmuni cations device of any obile wireless communications device of any

10  preceding claim further comprising a wireless transceiver carried by said
portable, handheld housing; and wherein said controller is operable to
cooperate with said wireless transceiver to communicate emails over a wireless

network.

15 7. The mobile wireless communications device of Claim 6
wherein said wireless transceiver comprises a wireless local area network

(LAN) transceiver for communicating emails over a wireless LAN.,

8. The mobile wireless communications device of any
20  preceding claim wherein said keypad further comprises an alternate function
key, and wherein said predetermined multi-symbol key is actuable to enter the

comma/apostrophe symbol by first pressing the alternate function key.

9. The mobile wireless communications device of any
25 preceding claim wherein the symbols comprise letters; and wherein said multi-

symbol keys are arranged to define a QWERTY layout,

10.  The mobile wireless communications device of any

preceding claim wherein a set of said multi-symbol keys have numeric indicia



20 preceding clai mwherein said keypad further conprises an alternate
function key, and wherein said predeterm ned nmulti-synbol key is actuable
to enter the comua/ apostrophe synbol by first pressing the alternate
function key. 9. The nobile w rel ess comunications device of any 25
precedi ng clai mwherein the synbols conpté se letters; and wherein said

mul ti- synbol keys are arranged to define a QNERTY | ayout. 10. The nobile
W rel ess comuni cati ons device of any preceding claimwherein a set of

sai d nul ti - s{lisenn. eedsvicasio theseilenilbeiycitol k8ys hiverreopedandefihenei n t he
set of multi; ol .keys . are arranged to define a telephone keypad | ayout.
11. A net hod@%%&gikﬁég%d %é’BWi'e W rel ess communi cations 5 device

conprising a portable, handheld housing, a display carried by the
portabl e, handhel d housing, and a keypad carried by the portable, handheld

housi ng and conpri singlia plAmdthéy f@fusid b im0l keySoaeRiAavhHg i ndicia
of a plurality of respective synbols thereon, a predetermned nmulti-synbol
key havithg 4CHEshepBPHMBEgUBIEDbie headhgid donsiphea disptryl caaned by theast one

her 10 . he et h i sing: i f
other 10 SVl D958 5SEL P FTBH) g LSSReratigg o of
| east one wolghsi Ql@éb:ﬁﬂ‘?ﬁhéiﬁ&ﬂ'@raﬁ&/ 5Pﬁgl@JsﬁﬁbGYkgﬁZ&g%?gglgﬁghlcYaan on of

the predeterm ned nulti-synbol "'key Havin the sin

conma/ apost riophiealdly mfoespeodvasyhbals thaven,of predesymbeld mibi-thebsdey 12. The
method of Caiml I.n\ggegr e'én generating a nenu of ossi bl e desired words
conpri ses cdtyds HENEHBRIZUPES SOMBTY B astiphe pnkiphand atdeass poaogpr
mul ti-sy@bolg X it 0.2 | ...and generating the menu of possible
desi red wor d€ ﬁ%@éﬁ £ ﬁ%rdéginn.e%()d/\@&gs ' ISIQg'
generating a menu of possible desired words including at least

one word with a comma and at least one word with an apostrophe on the

display based upon activation of the predetermined multi-symbol key having

the single ambiguous comma/apostrophe symbol and at least one other symbol

15  thereon.

12. The method of Claim 11 wherein generating a menu of
possible desired words comprises comparing respective symbols corresponding
to actuated multi-symbol keys to a list of words, and generating the menu of

possible desired words based thereon.

20 13. The method of Claim 11 or Claim 12 wherein the mobile
wireless communications device further comprises at least one input device
carried by the portable, handheld housing; the method further comprising
causing different possible desired words in the menu to be highlighted on the
display based upon the at least one input device.

25

14. 'The method of any of Claims 11 to 13 wherein the mobile
wireless communications device further comprises a cellular transceiver carried

by the portable, handheld housing; the method further comprising



20 13. The method of Cdaiml 1 or daim12 wherein the nobile wreless
communi cations device further conprises at | east one input device carried
by the portabl e, handheld housing; the method further conprising causing
di fferent possible desired words in the menu to be highlighted on the

di spl ay based upon the at |east one input device. 25 14. The nethod of any
of Cainms 11 to 13 wherein the nobile wrgless communications device
further conprises a cellular transceiver carried by the portable, handheld

housi ng; the pgthad, 9 n | | ul ar
conmuni cati ons net \/\ééﬁyﬁé:&%@gﬁfﬁm&zﬁ .%‘(9 ar mzfa?%wg fwéﬁk l%fgg ﬁ%«ge]ﬁrﬁ? "hod of
any of C ai nstiangceliwerld wherein the nobile 5 wireless comuni cations
device further conprises a wireless transceiver carried by the portable,

handhel d housi ng; the nethod further conprising conmunicating enmails over
a wirel ess network usi n%t he w rel ess transcei ver, 16. The nethod of C aim

15 wherein the wireless r andégipetnod Ilf%rﬁfr@@léés a1 g déekereimibgimebiéa
network (LAN) Wife0S G Ehnk QoS OFTMAL ¢34 0 con?&?s'elssa Nlesdihigioss LAN

carried by the portable, handheld housing; the method further comprising

communicating emails over a wireless network using the wireless transceiver.

16.  The method of Claim 15 wherein the wireless transceiver
10 comprises a wireless local area network (LAN) transceiver for communicating

emails over a wireless LAN.



