1 MOBI LE W RELESS COVMUNI CATI ONS DEVI CE PROVI DI NG ENHANCED PREDI CTI VE WORD
_ENTRY AND RELATED METHODS 5 Field of the Invention [0001] The present
invention relates to the field of communications devices, and, nore
particularly, to nobile wreless comuni cations devices and rel ated

met hods. 10 Background of the Invention [0002] Cellular comrunications
systens continue to grow in popularity anrd 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 15 they travel. Mreover, as
cellular tel ephone technol ogy has increased, so too has the functionality
of cellul ar deMQBELEPMRELESS COMMUNMCATIONSDHEYEEE PROVHIBYGor at e
personal digital ENHANEED PREDICTIVE WORIE ENERYANDI RELATEDIr ess
books, task lists, etc. Mreover, sugpfpTgt¢dps’ unction devices may al so
allow users to wirelessly send and receive electronic mail (email) nessages
and 20 access the Internet via a cellular network. [0003] Even so, as the
functionality of cellular comuniggald giNhedfvesBsn CONtinues to increase, so
too does the demand for smaller devices which are easier for users to
carry. As a [0893] The presentuaentian retatesrionthedidld s cdemmaseationsideivices s o
provi de eni | or text nmessagi ng features do not have enough space 25 to
provide a fudd, pRgreagriiguleriaitp Tepbilswineiess comarmicatinmRrievicey gnd aelatedr esul t
such devices_t ally utilize shared or nulti-synbol keys, sonme of which
are used tok 8ﬁf§$ multiple letters, nunbers, and/or punctuation synbols,

f or 10

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 also 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 nmulti-synbol key nmay cause the device to

di splay one 30 of the other synbols shared by that key instead of the
desired synbol. 2 [0004] Various approaches are therefore used to
facilitate typing with nmulti- synbol keys. One approach is to enable
multi-tap typing, where pressing a key a certain nunber of tines enters

t he correspondi ng synbol on the key (e.g?, pressing a key twi ce enters the
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processor cofldtilely fgv tdirgli spl ay in accordance with the operation of the
keypad. The processor runs a predictive editor programfor generating an
out put i ncl udi0fg] Anoied appritoabh by failitetewortesty with mbltasfheidieys ikey
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default valué  will nost often suggest peri o no o mat ches seem
appr opri at e. example 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 include 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 wirel ess communi cations device which provides enhanced predictive
word entry and rel ated nethods. 5 [0007] This and ot her objects, features,
and advant ages i n accordance wi Sumimary of thednyventioBnt i on are provi ded by 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 intended 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 commﬁnications 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 quibk predictive
determ nation of the user's desired word. 25 [0009] The nobile wreless:

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 words, and generate the nenu of
possi bl e desired words based thereon. 4 4100101 Furthernore, the nobile
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at | east onetheqaitrotiey g oaaye BfaesCicakibloiested wOQE 1d thdmaddits ben, the
nobil e wirel ess communi cati ons device may include a wreless transceiver

(e.g., a wirbighlightcdon therdispday basedograni thd ableashengimptitidtdce. Brawdhelfd
housi ng, and the coptroll er ma}e/q cooperate with th? \Ai'lreil ess transceiver to
comuni cat e SHHNPIS, the\at least gpe s dewicepaxbe 8 sgroll whegly e ess 10 LAN). The

nobile wirel Bmﬂ.' t Vi I .ncl | yl ar

transcei ver tor liommmhgg’ttjihggﬁ %t\f}lgerﬁzgr%%eg? fv’ﬁlﬁgrﬁﬂ'é%%%?ggggﬁfgﬁéy ﬁ’gﬁ'\l&?ﬁ(.
[00121 More padeldss Wranbéeivert (8%, ke wRRIIIYA Nardndiver) ChHsiRl @nrh%' pitabid €
function key, and the predeterm ned multi-synbol “key may be ‘actuated to
enter the chamibedpbeusingadsthaicohtrblterf nng copparai wigh thewideless nat e functi on
key. Also, 15 the,synbols may be letters, and the multi-synbol keys may be
arranged to TABIGERET 0 cmmpumNcate gl oveha daialess netwerk (£8 aaviralessi - synbol
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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
possible desired words including at | east one word with a comma 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 synbol thereon. 25 Brief Description of the Draw ngs
[0014] FIG | is front elevational viewof a nobile wreless

comuni cations device in accordance witi¥ the present invention. 5 [0015]

FIG 2 is sc ic.block.di agr f the nohile wreles comruni cati ons
device of FI @i%ﬁff@oé@sc@p.@a%gﬁéc : diagrage q H}qlﬁm’ﬂ? “Elﬁieséi spl ay of the.
nmobil e wi rel S&r ie%i]%%%?%"%% qdevijce of FIG 1 illustrating a nenu of

possi bl e desi I ncluding both commas and apostrophes. [0017]

FIG 4 is a f00IoyRIGC3 N 96dreeh pEREHT B cﬁgplajébpﬂi&ahsbﬂéﬂaﬁfa@g@nt of the

mobi | e wirel ess comruni cations device of F 1. [0018] FIG 5 is a flow
di agram i | | usematimeptmngwleivice ofifl&l. dsHustoatingy menh@fpossiblendetired vaardor dance
[ 10 [[0019] FIG 6 is a schematic bl ock diagram
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reference tonjdhleasREIRAIhANREh d8vick B WIGC, preferred enmbodi ments of
the invention are shown. This invention nmay, however, be enbodied in many

di fferent foftfHd8RHIGshoud Homodiagmne dhstratiagd aanobilenvixetess eotrdmeurdoftistisment s
set forth herein,  Rather, these enbodi nents are provided so that this
di scl osure method in accordance with the present invention.

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 calls 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
i nvention 20 to those skilled in the art. Like nunbers 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 illustrated enbodi ment, the device 20
is a nobile cellular communications devi ®& which 25 includes a cellul ar
transcei ver 40 and associ ated antenna 41 for, conmmunicatin over a cellular
network 42. pwaﬁﬁmqrewﬁ@, qvﬁéawa gmetwarctday wiellaas wil bpappiesiated or

cellular tel . .th traditional cellular tel ephones, and it
al so preferagﬁgﬁ?%%é?ﬁgl;é %@ﬁ% h a controller 43 for sending other data,
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wi || be appreciated by those skilled in evicé 20
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23 also illustratively includes an alternate function key 25, a next key
26, a space Kbistratively isglufles & plurality ofamnbi-symbeldeeye 2denayh hayingdndimim a
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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 conveni ence (i.e., nenu) key
39 for use in placing cellular tel ephone calls, as will be appreciated by

those skilled in the art. 20 [0024] 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 F’G 1, the nulti-synbol keys 24
are arranged_j e first three rows on the keypad 23 25 bel qw t he send and
end keys 31,l0§§5iﬁ h yay HBE‘%S,’S ipcuding;the fayith 5w of furction ksiys 20n9)esgs 24

are arranged f] (RGE ayout. That,lS,ihe.letters .on.th keypad
23 are preseerlllirgncé%l3 nlhgﬂteﬂcroee_- ﬁg\rlféeom-,sy%%pf]kqﬁez#&etpcélsgco&d?gg&% Phw  bei ng
in the same RAFE cARMNS OF Ad MRt AREbAA UMdARirH RoRs 90 @ﬁm%@ﬁ%&%@)ﬁpad- 7
[ 00251 Each row of keys (including the fourth row o unction keys 25-29)

are arranged.ei,n fhrowglc®) avvessiblettey first bétuating die Meyrrat@4undtidnigeys23.ond,
third, and fourth colums of the first, second, and third rows have

numeri ¢ iSndi €Pupled waile the naxt, sace,jandrshili ryo36.25% 385 which tegpeatively act uat i ng
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traditional toukhbd fovmdtel £phditionabiush!tbndeeleihohecasi it bbuppicansal s¥i | | ed
in the art. 10 [00261 As discussed briefly above, the reason that nore than

one letter aibwsaskilledin ghssart.of the keys 24 is so that less than a full set
of QMERTY k s found ,.on traditional c uter/typew.iter keyboard,
can be dded ﬁ)ﬁaﬂ‘g@QésCHFS!edc]?netfﬁ’ef‘bqffﬁg{hesrﬁa%ﬂnpﬁﬁng@f’r? thapeng letter; appears
advant ageoushy nist 8Pt s 2995 BS kit 190 thila ‘60 RALF 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 nmohile wirel ess comuni cati ons device 20 to be decreased as wel | .

[ 00271 Yet, as al so nentioned above, the tradeoff with placing multiple
synbols on a single key is that typing (e.g., typing emails) beconmes nore
difficult for users. To nmake typing easier, the controller 43 preferably
allows synbols/text to be entered in two different nodes, nanely a
multi-tap node 20 and a predictive node. 8ln the nulti-tap node, a user
enters a desired synbol by pressing a given key a nunber of tines
cor r espondi nbe appreciatgsdey those skilled e theary.. Ththpessitilo desireahwbads thay ba user to
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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 “L” 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 begi ns 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 on another key in other

enbodi nents. By "comma/ apostrophe synbol'® it is neant that the respective
synbol s used to represent comras and apostrophes are very simlar in
appear ance, embotlimers$.dt ghduié bewotat thagamapaditapher(hs oelius athdresmbiohgy are
20 positioned relative to a letter. That is, seeing a comma/ anstrophe
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[ 00311 Thus,mysi?f keypad 23 has only a single conma/apostrophe 25
e key 35, 1t

synbol on th ‘is possible that a user typing on the keypad ni ght

m st akenly p[032] When ikelie piédiktivgmotic] the @bnephet 4Dadantdp@ouslly is in fact a
comma, or vice-versa. In the exenplary enbodinent, the key 35 causes a
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Shown it chl fsDig G FOURA IR0 T e RARRE AT RHER Rl FRE SIPLINS

function keycdehtohbMBdAn®Yypedtsy ZdéeP (M iniedate PwiBQidAcdi8derlifis) the
predictive node, the controller "43 advantageously generates the nenu 51 of
possi bl el @lesconttoNarddsdisplayntieddgemth, leeasd r.offe wier thenvpressea tkomma, and at

| east one word with an aﬁo trgghe b%sed upon actiyation .
comma/apostrophe key 35, which causes the controller 43 to recognize several

=D

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 still
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 (LAN) (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 comma/ 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 i o 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 apostrophes ("her's" and "hers"').
OF course, the controller 43 nmay determge that other words mﬁthout a
conna/apostrophe are al so possible 15 desired words, such as "her" and

‘gee" in thelqabsRatneb¥erid e, ai Q0B Be a@ﬁ%@ﬁﬁéd‘ﬁ&ﬁos@‘éﬁﬂlédﬁﬁ%ﬁ@aﬁhﬁl
conmma/ apost rophe synbol may anbi guous to users, only a single

mul ti - synbol okey emlmldlraemmmhabc)mmhiANdetemeeﬁ’bmdlthclcellilteldr| n the
keypad 23 because.users will adyvant e}geously be pravi ded W|th ghm ces of
possi bl e desHPAB¥ERGTE Qoﬁé‘PQl@PﬁB’de»‘t Wiselspraanisalven efy E8Cupon

t hi t As
Fesurt, the Btpisd e s BedRPldecis ) Be ebirele RLBY B s!saﬁﬁfriéﬁiﬂ? p- %
al | owi ng 5 1 QHES) AehktHbdl fok uBi@Ghé otEledpirSle é%rﬁﬂm%mhé‘ﬁe%%@@ﬂ%ndes' red
word or phrase. [00341 Turning additionally to 4, the nobile wreless

conmmuni cat i oascar8antewvith t]m)invnmyommmmallekmberdc\hﬂﬂeefaremeed) #3G. Sr'Hmscei ver
45' , such as el ess area_network (LAN) f(Amu? EEE802. 1

|/ Bl uet oot h) Hﬁ%@fg%g% (B 0512&9) H4Hudetagting agivationo teaymbgldkw 2y at

ortabl e, QuUSi N nt r.ol.l er, 43 he
\FI)\A rel ess traﬁg(g% €]e?han§5 (’?%pelg‘rﬂﬂﬁ{feﬂl@thq HP%FWEW@ ﬁe gysg-th@% enai |,
or Internet I 1

25w i | b aparoactiel Boiers SRt ARPaGRIc e B ﬂ&f@“ﬁf* BRI et

bot h t helwi r lresionlkii ZS)aatsBleckéa H’a‘ac@ﬁﬂlard}msﬂeplhmisafot chicadd abéry e 40 (Or
anot her type of wirel ess transceiver) of FIG 2 may be incl uded in the

sane devi ce, carirolignddrompies dictcspedsivetsymbel sasspigted; with e agtuated
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 one 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 65, 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 [00351 A nethod for using the nobile w reless communications device 20 in
accordance with the invention is now described with reference to FIG 5.

The method begins (Bl ock 60) with detecting actuation of multi-synbol keys
24, at Block 61, and, nore particularly, whether the comua/apostrophe key
35 has been actuated to enter a comma/apostrophe (i.e., by first pressing
the alternate io function key 25), at Block 62. |If a comma/apostrophe is
not entered, then the controller 43 corfdares the respective synbol s
associated with the actuated keys 24 to the list of words to generate the

nmenu 50 of posdiguratictestioves andradd WERT YBlayout B%d net baased ibald above. If a
comma/ apostrophe is entered, then the Control{rler 43

ener,at es e nenu 50
to include ofiBbedim@nte Shwlarly) ethgearrapgementsg BBHWESW%@M?CI gﬂ(rpa(yne or
nor e possi bl desdi[red rds with an apostrophe, at Block 64, as further

descri bed ab®ttvBs® * Once the user selects a desired possible word form

the menu 50, -Beldimohidy fireRi3s thamtliiodtiins22, at
Bl ock 66, thh@sgbﬁgﬁgﬁfggm?%?%ﬁqr%t ed rrlet hog (SBI ock 67). O course, it

will be apprésiies 2000 tait midyebasedlinaecaotdancs thegpresemh ovventionds Buthegpeat ed as
t he user continues entering further words. I\/brel%ver | f desiqr%d word is
not sel ect eddeschided imtheotaapla belgw withaleferenes (o G- &- ke dviss 1000yst r at ed

ay ELZCikngﬁe%Zhi%ﬁ ki 1A SRR 1400 3 a‘é2@%%1%.9%@&5???@22?@%35| o
art . Nor covereV PRah ey i S LA, BRG] Rl o e L Ot rat e i n

FIG 1, but iypeheddutpuy dbﬁi@b&lﬂﬁymﬁﬂ&ﬁﬁaﬁwﬁﬁe ofilikely A processihg devich 1868 t ouch
keys on a display, for exanple. It should also be noted that var il%ﬁﬁ ot her
I 1

mul ti - syrhol iskeoytaioed mgthimtheohensing 1200 ardts eoupiad batwisen Hie ksomag 1
configurati Ogng H?e 1’spl%9(i6ﬂ0%§gr%cesslig¥ (()ilej:;[/icg 91%80 r(]:%}ltrgfs the %%eliaﬁoﬁchf 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 RF 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. 100381 Anot her exanple of a hand-held nobile wreless

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 a display 1600, which is
preferably a fall graphic LCD. Other tyyes of output devices nmay
alternativel e utih%ﬁed. A pr?cessig% S,uice 1800 10 is contﬁiggd.mﬁthin
t he housing M) simdar sfopags £lemenle fh ad dilioRes N salfyare, SBEGiHE daYies| ay

1600, s wel SR AHRES 37 Bl (RIR0R SRR lehuialEriRABRR Bl Raldifip il
response to @hURtthe Parfonk 8¥&es® @ yHRWNY 1180 0CHYintuiscaRms sidrd@391 The

housi ng 1200 nay be el ongated vertically, Oor may take on other 15 sizes
and shapes (rageivedibyghe nsobikhddviice ay aisodesttoredtinites RAMHA 80eypad may

i nclude a node sel ection key, or other hardware or software for sw tching
bet ween tSext [M042} The pepcessing Hewge d$0Pyin gdsiguen tq its apRipHNS RYHSDt he

[ devi 1800 h h bi | [ 0 h
Cchomati cal | ieFioph&naBleS ArauRE o el e SpPBosit CaP A FIER BTEF e 001
2 Shor L1 anag 00T SR kA% SHASY ST aphieRiofkNBa PR 400eRA L he

di splay 1600, along with other 1 nput/ou evi ces 10 1100 and

1120; as wel bparstiorsyeush dedaendboés cdlBiniadony 48004 sndtl360BJ mayde
subsystens 1201. The nobile device 1000 is preferably a two-wag RF
comuni cat i olstadledianethhaigvicg M®Dcrmgomanufackisentnaddidiane apep®neapabi | i ti es.
I n additj on,

comuni é’aﬁf e Wt pﬁnﬁﬂﬁ%ggékﬁ Mglggkl r Efﬂef‘?@%ﬁéﬁ]ﬁ%ﬁéaﬁ CI? %(%iﬁlﬂgta%%gr ating
Slored in a pof PENCS ey bafab 8RR Ml SarBth Gia 480, iy

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 (LOs) 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, system software, 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 100421 The processing device 1800, in addition to its
operating system functions, enables exeeuti on of software applications
1300A- 1300N on . the device 1Q00. A predeterm ned set of appl] I ons t hat
control basi WithapyQd a vty el ¥pise COTERUBSaliRNs AN ATk Pich %ﬁ)‘%‘ﬁ%’c ations

1300A and 1 st 0 e devi ri u ture.
In additi on%@%@@?n@%’?ﬁrﬁ%ﬂr@gﬁ’ g)ﬁf’%a%ﬁbf%ﬁ%%gg V§E°6|4ég‘§5iﬁ§hf’ y be

i nstal | ed dugdpagat@BAYiRekHi&, mathasEbMutifized ¥l BBInoRAGR& PIOT gani zi ng
and managi ng data itenms, such as e-mail, calendar events, voice mails,
appoi nt ment s[00dd{iNetsérk doeass. redineeiieMs vappdemaidirgupen tlesgppof er abl y

capabl e of sending and receiving data itens via,a wreless network 1401.
Pref er ablSy, €EMPNGAELNSYFeRs 0 examplesin thesMobites ang Dag@ baCdeta9idhr oni zed
and updat ed vi gtgle wirel ess. net@orégMOFl‘%\A%t h.the device user's
correspondi nﬁ'o QF CVICER BT IES IS ed PN A0E HERIX PSRg , UIGHS PRTSOUALY it er system

00431 Co ' | ' ' ' t ' ' ,
[ m@eﬁﬁ?gﬁ%mﬁ b bECHSPIN Egéo!éijdt&gw\ﬁ@ e%cﬁ%vfég!of‘rFGPR ftd ons

are perforne € conmuni cations subsystem 1001, and possi bly 20

t hrough t he héweter acigerk @otessiis adsooiasedwithusdubtribdioragenufa deticons
subsystem 1001 includes a receiver 1500, a transmtter 1520, and one or
nore ant enn@®Ribdeviegnthergfoo: raguirgs disubsmiber hdentisyrmadudeacioswgorlyibsy st em

1001 o150 o LT B PSR A P R s 0, Processor
| i enent at | @] wills Ruf QT HUN iR b At BFHNAoh Hded urdPRRRIRE, Upon
completed, the mobile device 1000 may send and receive communications
signals over the communication network 1401. Signals received from the
communications network 1401 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
example, 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
example, a nobile device 1000 may i nclude a communi cati ons subsystem 1001

designed to operate with the MobitexTm, Data T ACTMor General Packet

Radi o Service (GPRS) nobile data conmuni cati ons networks, and al so
designed to operate 13 wth any of a variety of voice comunications
networ ks, such as AMPS, TDVA , CDVA , PCS, GSM etc. O her types of data
and voi ce networks, both separate and i¥tegrated, may also be utilized
with the nobjl|e_device 1000. [00441 Network access requjrenents vary
dependi ng upi947hin a Jafa commupisatens Bade.chresgived sigmabsugh aFartext i n the

bi d bil e devi K d h
networ K et nlesan o TR diSmio M dh pfodt S R ed PRt RA IR aoooci at ed
with each deyiiaguchinofINER RALAK the pROVSYSE doiRL 1BDY, PRERREIVE sRaRRCI at ed

W th a subscriber or user of a device. evice therefore requires a

subscri ber iehén fiyrtharpubecssedbyrtid protEssiref devieel 1800 & am Gltphictarttle i n or der
to operate on a GPRS network. 100451 When required_network rg(c);i stration or

activati én prispley 699, pnslicrpalively do apmedier avpdiarpHiQ deviesl@60.1800 may send

and receive ,con nunication ver tg{? cormuEi cation network 1401.

' | s .
St gnal s recefOREE MG ENASO SomRoRF S RS, spe ob Fvath BESpst BT s na 1540
are routed tp, ﬁlrmedn\d%J sbinel By ayilisty Pd;)i S1O6Y, s &g!rll%ll“ tqsuec:Pgad,.

anplification,” frequency down conversi on, tering, chan ct’ion,

etc., and nayrédkeo spitol) denmitevdgel, @rdogict@her wpaveighwidevidoalhg- t o- di gi t al
conversion of the received signal allows the P 1580 to performnore
conpl ex comuetnpasddoiata itams tagnthendedtansmitted pwerlthacoomardatiinsodi ng. I n a

ot oceqsdd ( ong b ddDh A eeranEBsaIy D tsHEem L 560 and are { hen
prov ded 10 IS EPESc G tadths ALl RoBORLER PIVBERER
substantially similar to the data communications mode, except that received
signals are output to a speaker 1100, and signals for transmission are generated
by a microphone 1120. Aliernative voice or audio I/O 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




comuni cati on network 1401 (or networks) via the antenna 1560. 100461 In
addition to processi ng conmuni cations signals, the DSP 1580 25 provides

for control of the receiver 1500 and the transmtter 1520. For exanple,
gains applied to comuni cations signals in the receiver 1500 and
transmtter 1520 nmay be adaptively controlled through automatic gain
control algorithns inplenented in the DSP 1580. 14 [00471 In a data
comuni cations node, a received signal, 5%ich as a text nessage or web page
downl oad, is progessed by the conmunications subsystem 1001 and is input
to the pr oceg}g’bﬁém&fw ditlas06, anfhibas modi fiaioss ghd embodimenip are minded

processed by, the. processi evice 1800 for an qutput to the 5 display
1600, or al t%orﬁgyﬁ\ﬁ/%cfegl\ygﬂ%lotﬁ%sgg%ee? %ﬁﬁppﬁ%@f‘sﬂ @?@E’%evi ce 1060. A device
user may al so conpose data itens, such as e-nmail nessages, using the '
keypad 1400 and/or sone other auxiliary 1/0 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.
[00481 In a voice comrunications 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 1/0 subsystens,
such as a 15 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

i nformation. [00491 The short-range conmuni 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
conmmuni cati ons subsystem nay i nclude an infrared device and associ at ed

circuits and conponents, or a Bl uetoothTMcomuni cations nodul e to provide
for communication with simlarly-enabled systenms and devices. 25 [00501
Many nodifications and ot her enbodi nents of the invention will come to the
mnd of one skilled in the art having the benefit of the teachings
presented in the foregoing descriptions #hd the associ ated draw ngs.
Therefore, it is understood, jh he invention is not to be limted to the
specific is enbodi ments di scﬁk’g@,‘*’ﬁﬁjﬂﬁg@%m]@@a[ﬁons and enbodi nents
are intended to be included within the scope of the appended clains. 16
THAT VHHCH IS CLAIMED I'S: 1. A nobile wireless comuni cati ons device

conprising: a portabl ¢, hapdfgbe be‘fés@%nﬁn%m@bﬁ&isad’ev@c%éc%xﬁﬁiﬁﬁgﬁai d

portabl e, handhel d housing; a keypad carried by said portabl e, handheld
housi ng and conpri si ngpartpble; handheldhomihg;i - synbol keys each havi ng
indicia of a plurality of respective synbols thereon, a predeterm ned
nul ti - syrfbol key havi ng d&ﬂ%ﬁ*ﬁf&ﬁ@bﬁﬁﬁ“@f@t&ﬁ}m@@lﬁ&%mgﬁst one ot her

synbol thereon; and 10 conirol.l caryie sai rtabl e, handheld
housi ng and connect eda%SYI%aéfngbyéﬁl%ﬁ@i%&%gg%@iouﬁﬂ@@dn t he
control l er i gyBREERR! ; i i [ :

Tl uding at SV EREPREEP LT SRR RS AR, ST TP o
apost r ophe befsspegtire saibolathessogia Iﬁ&ﬂﬁeﬂﬁfrﬁd@mﬁﬁn@yﬁﬂﬁblmzﬂiav'ﬁlg@m key
havi ng the comra/ apostrophe synbol and at 1s |east one ot her synbol
thereon. 2. YeEmasnastophe symabel ashahleast ane othergambob therea; ainth 1

10 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
predetermined multi-symbol key having the comma/apostrophe symbol and at

15 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
connected to said controller for storing a list of words; and wherein said

20  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.

3. The mobile wireless communications device of Claim lor
25  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.




further conprising a nenory carried by said portable, handhel d housing and
connected to said controller for storing a list of words; and wherein said

20 controller is operable to conpare respective synbols corresponding to
actuated nulti-synbol keys to the list of words, and to generate the nenu
of possible desired words based thereon. 3. The nobile wreless

comuni cations device of Claiml1l or 25 Caim2 further conprising at | east
one input device carried by said portabl®’ handhel d housi ng, and wherein

said controller is operable_to c e different ossi bl.e desi.red rds in
the menu to be highlighted 5A°E4 ed@f%ﬂﬁ%ﬁ%@@@afcauaeﬁd@apeogﬁwﬁgt one

I nput devi .Cewhye]in éaid%‘fea@ﬁfb% ﬁ'xpgliéﬁgéfi‘éé %oﬁ%%@ﬁ g@lloiﬂ%ﬁ?qqe\/i ce of Glaim3

wherein said at Teast one | vice conprises a scrolT wheel. 5. The
nobi |l e wi rel ess comuni cations device of any 5 preceding claimfurther
conprising a cellular transceiver carried by said portable, handheld
housi ng for comuni cat fng oVbke nwbdlel wirtlass commumictiphodevicaefanyk. 6. The
nmobil e wirel ess ¢o ni cati.ons devj ce of y 10 preceding . claimfurther
conpri si iy aPWP@ngialm COBPTISHIZ 3 @%lﬁﬂw wansgelysy camicd bysaitinel d

i ol oot ¢ r aPOiaobeRel ARRE kY Eoul RERGRZ T et BRERE T Epiiahidns 15

The nobil e whRlers conmmuni cations device of Claim6 wherein said wreless
transcei ver conprises a wireless |local area network (LAN) transceiver for
comuni cating emails over a wireless LAN. 8. The nobile wrel ess

comuni cati ons device of an
0. %he mobile 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 nulti-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 conprise letters; and wherein said
mul ti- synbol keys are arranged to define a QAERTY Iayout 10. The nobile
Wi rel ess conmuni cati ons device of any p}%cedl ng claim vvherel n a set of

said nulti-synmbol keys .have une i ndici a t her eon, erein the
set of mul i HEyRARL AY AYRSTEIR %P?%Hfé%‘dl“‘t%%‘?l S gre YEGSH %E@?aad | ayout .
11. A nethod; e wWireless communi cations 5 device
conprising a %ﬁﬁpM% ?pﬂ%ﬁﬁﬁg+d housi ng, a display carried by the portable,
handhel d housi ng, and a keypad carried by the portabl e, handheld housing
and conprising a plurality of multi-synbol keys each having indicia of a
plurality of respectivéLsynﬁahﬁhbﬂébeuﬁnga&pohmmmmmkﬁnednnmmﬁbmkymboI key

havi ng a conma/.apostrophe synbql and | east one,_ ot her sy t hereon, the
10 et hod® cofl ‘flpgpﬂ@prl@@rge%@ﬂﬁd iméﬁalddmtﬁ%mﬁﬂwégwé @s i ncl udi ng

the at spl ayPRAE HiskiheR 6803 i 3 vk Shuritl Beholahly, AadBAE1 °Fey "
having the g @%@gﬁéﬁﬁ@%ﬁ@ﬁ@ 1it5 o b1l Aol K3§s Qédlﬁiavﬁﬂgmﬁiwlhfb?r eon.

15 12. The net of Claim 1 erel n generati-ng a nu of possible

desired wor ds phoajity sfaespanivarsymbotsethpesoh] ¥ praiovdralined orulgsymboi key t o

actuated nulti-synbol keys to a |list of words, and generating the nenu of
possi bl e desh#dBaE agioammp/aeesirephsrsygibol and at least one other symbol thereon, the

10 method comprising:

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

15
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

I3.  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

25  display based upon the at least one input device.

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 nmethod of Caiml1ll or Caim112 wherein the nobile wreless
communi cati ons 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 nmenu to be highlighted on the 25

di spl ay based upon the at |east one input device. 14. The nmethod of any of
Clainms 11 to 13 wherein the nobile wreless communications device further
conprises a cellular transceiver carriedt?by the portable, handheld

housi ng; the nethod further co ising 19 comunic ting ver cel lul ar
comuni cat i oFSMABKAIAE YihE CFﬁEfaESP YHCA QIS NEEWPRKSL aﬁi.e eﬂ@l%t hod of
any of Clai”ﬁmk%eh%ml4 wherein the nobile s wreless communications device
further conprises a wreless transceiver carried by the portable, handheld
housi ng; the nethod further conprising conmunicating enmails over a

W rel ess network using the wireless transceiver. 16. The nethod of O aim 15
wherein the wrel ess titansc®hyarcthddofampof €ksma Wi toddeskerenrthic molele

net wor k &}AN)_transceiven for communicating emils _over a wireless LAN

wireless communications device further comprises a wireless transceiver
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.




