HANDHELD ELECTRONI C DEVI CE HAVI NG | MPROVED DI SPLAY AND SELECTI ON OF
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Field of the Invention The invention relates generally to electronic

devi ces enpl oying a text disanbiguation function, and, nore particularly,
to a handhel d el ectronic device having an inproved manner of displaying
and enabling the selection of character conbi nati on choices generated by a
text 10 di sanbi guation function. The invention also relates to an inproved
met hod of di spl ayi ng and enabléﬁgpthe selection of character conbination

choi ces generated by a t ENHE, GETRANIE ST HABINGr ound
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Exanpl es of such hdHEAMBIGUSTEORECHOCESIANI: ASSORIATESD MEFHORSt ance,
personal data assistants (PDAs), handheld conputers t wo- way pagers,

cel lul gr tel ephones, and th?&ggﬁgggggﬁﬁ ﬁﬁi&ﬁ&f ronic devices al so
feature wreless conmuni cat ILy, Hhotgh—trany such handhel d
el ectroni Fidévf hednwhndost and- al one devices that are functional w thout

comruni cation with other devices. Such handhel d el ectronic devices are
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mul tiple d@p@é’t@ ol efl@fémgrﬂe;@selwssm gﬁ@dlacwep@nbnamdhowdvgmmed hay a text

t echno) og ectrgni.c devic .t to av ssive

sral | 00 7Sl POER S LGl 208 v LGP 6T B §Padrel et MsErg M ARRES RS ons
and f eat enasing @sd sd&amttort biahaenter ASmBinpi@Cihokal gémidtal by 4 ’f&t &I@Mﬁblguat@nkey pad
can only he reduced to a 25 certain small size before the keys becone

rel ativel y"fHB%abl e. In order to enable text entry, however, a keypad nust
be capabl ga@foreidahfRGa@dd twenty-six letters of the Roman alphabet for

i nstance, as well as approPrlate punctuation and other synmbols. One way of
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i ncl udes &twa-eduy tpegbr:k eylﬂlﬁaftdleblyoms Ll dihenigke. Many handheld electronic devices also feature

wireless communication capability, although many such handheld electronic devices are stand-
alone devices that are functional without communication with other devices.
Such handheld electronic devices are generally intended to be portable, and thus are of a
20 relatively compact configuration in which keys and other input structures often perform multiple
functions under certain circumstances or may otherwise have multiple aspects or features
assigned thereto. With advances in technology, handheld electronic devices are built to have
progressively smaller form factors yet have progressively greater numbers of applications and
features resident thereon. As a practical matter, the keys of a keypad can only be reduced to a
25  certain small size before the keys become relatively unusable. In order to enable text entry,
however, a keypad must be capable of entering all twenty-six letters of the Roman alphabet, for
instance, as well as appropriate punctuation and other symbols.
One way of providing numerous letters in a small space has been to provide a “reduced
keyboard” in which multiple letters, symbols, and/or digits, and the like, are assigned to any
30 given key. For example, a touch-tone telephone includes a reduced keyboard by providing
twelve keys, of which ten have digits thereon, and of these 1en keys, eight have Roman letters

assigned thereto. For instance, one of the keys includes the digit “2” as well as the letters “A”,



twel ve keys, of which ten have digits thereon, and of these ten keys, eight
have Roman | etters assigned thereto. For instance, one of the keys

includes the digit "2" as well as the letters "A", 1 "B", and "C'. Since a
single actuation of such a key potentially could be intended by the user to
refer to any of the letters "A", "B", and "C', and potentially could al so

be intended to refer to the digit "2", the input (by actuation of the key)
generally is an anbiguous input and is in need of sone type of

di sambi guation in order to be useful for text entry purposes. O her known
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Another exemplary keystroke interpretation system would include key chording, of
which various types exist. For instance, a particular character can be entered by pressing two

20 keys in succession or by pressing and holding a first key while pressing a second key. Still
another exemplary keystroke interpretation system would be a “press-and-hold / press-and-
release” interpretation function in which a given key provides a first result if the key is pressed
and immediately released, and provides a second result if the key is pressed and held for a short
period of time.

25 Another keystroke interpretation system that has been employed is a software-based text
disambiguation function. In such a system, a user typically presses keys to which one or more
characters have been assigned, generally pressing each key one time for each desired letter, and
the disambiguation software attempts to predict the intended input. Numerous such systems
have been proposed. One example of such a system is disclosed in commonly owned United

30 States Patent Application Serial No. 10/931,281, entitled “Handheld Electronic Device With

Text Disambiguation,” the disclosure of which is incorporated herein by reference. As is known,



characters have been assigned, generally pressing each key one tine for
each desired letter, and the disanbiguation software attenpts to predict
the intended input. Numerous such systens have been proposed. One exanpl e
of such a systemis disclosed in commonly owned United 30 States Patent
Application Serial No. 10/931, 281, entitled "Handhel d El ectronic Device
Wth Text D sanbiguation,” the disclosure of which is incorporated herein
by reference. As is known, 2 many such systens display an output component
as the user is typing (pressing keys) that includes a |list of possible
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button Suﬁ&sf%%e intended inputs (possible character strings or combinations) that is generated by the
20 disambiguation software is provided on a single line. In order to select the character string “is”
from the list of possible intended inputs, a user of handheld electronic device 4 will have to
either (i) scroll the thumbwheel to a large enough extent to move the “highlighting” over the

‘G )’

character string and then press an enter key or the like, or (ii) press a function button such as
the <NEXT> key 40 shown in Figure 1 a sufficient number of time to move the “highlighting”

25 over the character sfring “is” and then press an enter key or the like, both of which require a
number of different user operations and thus require user time and attention. In addition, when
the number of possible intended inputs that is generated by the disambiguation software is so
large that all of them cannot fit on a single line of the display, the list is typically continued on
one or more additional screens (each screen having a single line of text containing possible

30 intended input choices), and the user must take some action, such as scrolling a thumbwheel or

pressing a predetermined function buiton such as the <NEXT> key 40, to move from one screen



t he <NEXT> key 40 shown in Figure 1 a sufficient nunber of tinme to nove the
"hi ghlighting" 25 over the character string "is" and then press an enter
key or the |ike, both of which require a nunber of different user
operations and thus require user tine and attention. In addition, when the
nunber of possible intended inputs that is generated by the disanbi guation
software is so large that all of themcannot fit on a single line of the
display, the list is typically continued on one or nore additional screens
(each screen having .a single |ine of text containing possible 30 intended
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t he keys. In another aspect, the invention relates to an el ectronic device
havi ng a R@?lbl@é’q{(d‘i Hwigenép depressed. Preferably, the plurality of keys comprise the keys that have
the numbers 1 through 9 provided thereon as seen in Figure 4. Also, the second spatial
20 arrangement preferably comprises three rows, each row having three of the keys.
In another aspect, the invention relates to an electronic device having a keyboard having
a plurality of keys, a display, a processor, and a memory storing one or more routines executable
by the processor. The one or more routines stored in the memory implement a text
disambiguation function. In addition, the one or more routines are adapted to implement the

25  various embodiments of the invention as desctibed herein to enable the simplified selection of

character combination choices generated by the text disambiguation function,

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the invention can be gained from the following Description of the

30 Preferred Embodiments when read in conjunction with the accompanying drawings in which:



a plurality of keys, a display, a processor, and a nenory storing one or
nore routi nes executable by the processor. The one or nore routines stored
in the nenory inplenment a text disanbiguation function. In addition, the
one or nore routines are adapted to inplenent the 25 various enbodi nents of
the invention as described herein to enable the sinplified selection of
character conbi nati on choi ces generated by the text disanbiguation
function. BRI EF DESCRI PTI ON OF THE DRAW NGS A full wunderstandi ng of the

i nvention can Bglﬁalned fromthe follow ng Descrlptlon of the 30 Preferred
Enbodi nents whergfehd & RoRairincan igwraed hapdhe brlediopirlpvieg iupardagee wib the
which: 4 FKhetien;l is a front view of an inproved handhel d el ectronic device
in accordance with the invention; Figure 2 is a block diagram of the
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depi ci®d sohetimti cally in Figure 2. The exenpl ary handhel d electronlc
device 4 includes.a housing 6 ypon which are di sposed a processor unit
that includes gW“F%BBWe@E S%EFU§£@ar%ﬁm6UPbﬂFmtﬁﬁﬁHW% o182 a processor
16, and a menmory 20. The processor 16 may be, for instance, and wi thout
limtation, a nlcroprocessor P) and is resoon3|ve to inputs fromthe input
apparatus 8 and provildfexCRIRTHIN Qf FhE R I MBODIBMNEISt us 12. The
processor 16 a hel d
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housing 6 upon which are disposed a processor unit that includes an input apparatus 8, an output

apparatus 12, a processor 16, and a memory 20. The processor 16 may be, for instance, and
without limitation, a microprocessor (uP) and is responsive to inputs from the input apparatus 8
and provides output signals to the output apparatus 12. The processor 16 also interfaces with the
20 memory 20. Examples of handheld electronic devices are included in U.S. Patent Nos.
6,452,588 and 6,489,950, the disclosures 6f which are incorporated by reference herein.

As can be understood from Figure 1, the input apparatus 8 includes a keypad 24 and a
thumbwheel 32. The keypad 24 is in the exemplary form of a reduced QWERTY keyboard
including a plurality of keys 28 that serve as input members. It is noted, however, that the

25 keypad 24 may be of other reduced configurations, such as a reduced AZERTY keyboard, a
reduced QWERTZ keyboard, or other keyboard arrangement, whether presently known or
unknown. In this regard, the expression “reduced” and variations thereof, in the context of a
keyboard, such as a keypad or other arrangement of input members, shall refer broadly to an
arrangement in which at least one of the input members has assigned thereto a plurality of

30 characters within a given set, such as a plurality of Ietters, for example, in the set of Roman

letters, for example, thereby rendering ambiguous an intended result of an actuation of the at



As can be understood fromFigure 1, the input apparatus 8 includes a keypad
24 and a thunbwheel 32. The keypad 24 is in the exenplary formof a
reduced QAERTY keyboard including a plurality of keys 28 that serve as

i nput nmenbers. It is noted, however, that the 25 keypad 24 may be of ot her
reduced configurations, such as a reduced AZERTY keyboard, a reduced
QNERTZ keyboard, or other keyboard arrangenent, whet her presently known or
unknown. In this regard t he expression 'reduced” and variations thereof,
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direction generally toward the housing as i s 1ndi cated by the ~arrow 38,

to provi défr%\ﬁéﬁﬁérpl%\édwﬂmﬁsqﬂﬁwmlﬂwtttm@wmm@@s@séé 16. Anpng the keys 28

vey 10 corPh AfoBl MASIERELH L A AN RINERYEE %0 30 <EREI RS

key 40 can be pres rovi I'on T nput rocessor and
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rotational ce the <NEXT>
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moving t h&le %ggrcag provide a selection input to the processor 16 substantially without moving the user’s
hands away from the keypad 24 during a text entry operation. As seen in Figure 1, the <NEXT>
20 key 40 additionally and advantageously includes a graphic 42 disposed thereon, and in certain
circumstances the output apparatus 12 also displays a displayed graphic 46 thereon to identify
the <NEXT> key 40 as being able to provide a selection input to the processor 16. In this regard,
the displayed graphic 46 of the output apparatus 12 is substantially similar to the graphic 42 on
the <NEXT> key and thus identifies the <NEXT> key 40 as being capable of providing a
25  desirable selection input to the processor 16.
As can further be seen in Figure 1, many of the keys 28 include a number of characters
48 disposed thereon. As employed herein, the expression “a number of” and variations thereof
shall refer broadly to any quantity, including a quantity of one, and in certain circumstances
herein can also refer to a quantity of zero. In the exemplary depiction of the keypad 24, many of

30 the keys 28 include two or more characters, such as including a first character 52 and a second

character 56 assigned thereto. It is understood that the expression “characters” shall broadly be



hands away fromthe keypad 24 during a text entry operation. As seen in
Figure 1, the <NEXT> 20 key 40 additionally and advantageously includes a
graphi c 42 di sposed thereon, and in certain circunmstances the output
apparatus 12 al so di splays a displayed graphic 46 thereon to identify the
<NEXT> key 40 as being able to provide a selection input to the processor
16. In this regard, the displayed graphic 46 of the output apparatus 12 is
substantially simlar to the graphic 42 on the <NEXT> key and thus
identifies the <NEXT> key 40 as being capable of providing a 25 desirable
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variety of forms such as, without |imtation,
based text disambiguation function may, in one embodiment, be as described in commonly

owned United States Patent Application Serial No. 10/931,281, entilled “Handheld Electronic

20 Device With Text Disambiguation,” the disclosure of which is incorporated herein by reference.
In addition, the routines 22 may also include a non-predictive keystroke interpretation system,
such as a “multi-tap” system, that allows a user to substantially unambiguously specify a
particular character 48 on a particular key 28 by pressing the same key 28 a number of times
equivalent to the position of the desired character 48 on the key 28.

25 The output apparatus 12 includes a display 60 upon which can be provided an output 64,
An exemplary output 64 is depicted on the display 60 in Fig. 1. The output 64 includes a text
component 68 and a variant component 72. The variant component 72 includes a default portion
76 and a variant portion 80. The display also includes a cursor 84 that depicts generally where
the next input from the input apparatus 8 will be received.

30 The text component 68 of the output 64 provides a depiction of the default portion 76 of

the output 64 at a location on the display 60 where the text is being input. The variant



software, firmvare, and the like. The routines 22 include a software-based
text di sanbiguation function as described el sewhere herein as an
application, as well as other routines. The software- based text

di sanbi guati on function may, in one enbodi ment, be as described in conmonly
owned United States Patent Application Serial No. 10/931, 281, entitled
"Handhel d El ectronic 20 Device Wth Text Di sanbiguation,” the disclosure of
which is incorporated herein by reference. In addition, the routines 22
may al so include a.,non-predictiye.keystroke interpretation _system such as
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include the numerals 1 through 9 thereon. As a result, a user may select a particular one of the

20 character combination choices included in variant component 72 by pressing the particular key
28 that lies in the position of the keypad 24 that corresponds to the position of the particular
character combination choice within the displayed variant component 72. For example, referring
to Figure 4, the variant component 72 is arranged such that the character combination “us”
corresponds to the key 28 containing the number 1 thereon, the character combination “ia”

25 corresponds to the key 28 containing the number 2 thereon, the character combination “is”
corresponds to the key 28 containing the number 3 thereon, and the character combination “ua”
corresponds to the key 28 containing the number 4 thereon, and each of those particular character
combinations can be selected by simpOly pressing the corresponding key 28 (e.g., 4 for “ua™).

According to an aspect of the invention, handheld electronic device 4 includes a routine 22,

30 stored in memory 20 and executable by processor 16, for displaying and enabling the selection of



invention, provided in a manner that facilitates and sinplifies the

sel ection of one of the <character conbination choices included therein. In
particul ar, the character conbination choices 15 included in variant
conponent 72 are arranged in a way that substantially nmatches the spati al
arrangenment of the keys 28 of a particular, predeterm ned portion of keypad
24. In the preferred enbodinent of the invention, the character

conbi nati on choices included in variant conmponent 72 are arranged in a way
that substanti al | ches the spatial arrangengnt t he keys 28 tha
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20 connection with other types of electronic devices that employ a text disambiguation function,
such as a personal computer or the like. Accordingly, the particular arrangements disclosed are
meant to be illustrative only and not limiting as to the scope of the invention which is to be given

the full breadth of the claims appended and any and all equivalents thereof.



sequence or conbination. Thus, as will be appreciated, the nethod descri bed
herein greatly sinplifies the process of selecting a particular character
conbi nati on choice fromvariant portion 72 by requiring the depression of
only a single key 28 to nmake sel ections. 15 Wile specific enbodi nents of
the invention have been described in detail, it will be appreciated by
those skilled in the art that various nodifications and alternatives to
those details could be developed in light of the overall teachings of the
di scl osure. For exanple, while the invention has been described in
connection wth the a handhel d el ectronic device that enploys a text

di sanbi guation function, it will be appreciated that the invention may al so
be utilizZ¥hatipchonedianection with other types of el ectronic devices that
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is depressed when said electronic o o ) ,
to said particular one of said character combination choices is depressed when said electronic
device is in a character combination choice selection mode.

2. The method according to claim [, wherein said electronic device is a handheld
electronic device (4).

3. The method according to claim 1, wherein said plurality of keys (28) comprise
nine keys, each of said nine keys having one of the numbers 1 through 9, respectively, provided
thereon.

4. The method according to claim 3, wherein said second spatial arrangement
comprises three rows, each of said rows having three of said keys (28).

5. The method according to claim 1, wherein a total number of said character
combination choices is less than a total number of said keys (28) such that one or more of said
keys (28) do not have a corresponding one of said character combination choices.

6. The method according to claim 1, further comprising determining whether a
trigger signal has been received, said trigger signal indicating a switch from said character entry
mode to said character combination choice selection mode, wherein said selecting and inpuiting

step is performed only if it is determined that said trigger signal has been received.
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device is in a character conbination choice selection node. 2. The net hod
according to claiml1l, wherein said electronic device is a handheld

el ectronic device (4). 3. The nethod according to claim1, wherein said
plurality of keys (28) conprise nine keys, each of said nine keys having
one of the nunbers | through 9, respectively, provided thereon. 4. The
nmet hod according to claim3, wherein said second spatial arrangenent
conprises three rows, each of said rows having three of said keys (28). 5.
The met hod according to claim 1, wherein a total number of said character
conbi nation choices is less than a total nunber of said keys (28) such that
one or nore of said keys (28) do not have a correspondi ng one of said
character contli nat4dslegipgicdeyiceqgompsisinget hod according to claim1, further

conprising deter rriameg}goa\g@@t4t)1ﬁgviﬁgc?1Muirreg%fé%%g@gfg}%ﬁtgpggg#a@&%%ved, said

trigger signal indicating a’ sw rac ry rnode to said
character conbi natddisplashiéfke sel ecti on node, wherein said selecting and
inputting step is 8&£8E?§ﬁ'§ﬂly if it is determ ned that said trigger

. : d . . ..
si gnal has been recer veéd. An el ectronic device, conprising: a

keyboard (24) haviangemop (20pkiokiyig @he ke ysoré 28)tinkO (209 ndxeduitdtle bhanidGiredcSsor a

di spl a L rocessor (.16):_..and menor 20). storin ne or re
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(22) inpleaapwdiong a text disanbiguation function and being adapted to:
generate a plurality of character conbination choices using said text

di sanbi guati on fudCh§'¥R Baddyaldh 2fdehrradey) gembinagen | ekpieesomsingf saidi dext

pl ural i t yii@bkaM8or ARMidPbase®Bl 8 depGss a gl ' vice
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sai d display (60), said first spatial arrangement substantially corresponding to a second spatial
arrangement of one or more of said keys (28) for entering characters wherein each one of said
character combination choices corresponds to a particular one of said one or more keys (28) for
entering characters provided on said portion of said keyboard (24); and

sclect and input into said processor (16) a particular one of said character

combination choices when said particular one of said one or more keys (28) for entering
characters that corresponds to said particular one of said character combination choices is
depressed when said electronic device is in a character combination choice selection mode.

8. The electronic device according to claim 7, wherein said electronic device is a
handheld electronic device (4).

9. The electronic device according to claim 7, wherein said plurality of keys (28)
comprise nine keys, each of said nine keys having one of the numbers 1 through 9, respectively,
provided thereon.

10.  The electronic device according to claim 9, wherein said second spatial
arrangement comprises three rows, each of said rows having three of said keys (28) provided on
said portion of said keyboard (24).

11. The electronic device according to claim 7, wherein a total number of said
character combination choices is less than a total number of said keys (28) such that one or

more of said keys (28) do not have a corresponding one of said character combination choices.
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character conbination choices corresponds to a particular one of said one
or nore keys (28) for entering characters provided on said portion of said
keyboard (24); and select and input into said processor (16) a particular
one of said character conbination choices when said particular one of said
one or nore keys (28) for entering characters that corresponds to said
particul ar one of said character conbination choices is depressed when
said electronic device is in a character conbination choice sel ecti on node.
8. The el ectronic device according to claim?7, wherein said electronic
device is a handheld electronic device (4). 9. The el ectronic device
according to claim.7, wherein said plurality of keys (28) conprise nine
keys, each of Zai d'ii fectienisderiss posgrdipedo stait Hewhersienisl ane oppetRglRugnes are
respect i VRkiter adaped tcﬂ&!@erﬁﬂ?e&vﬂ%er }Qriigg-gpﬁgx?dll 86 BeRR k&eHBY s6R tﬁg : tgdhfg to

claim9, wherein said second spatial ~ arrangenent conprises ee rows,

each of skfgatingsswisphifreg sdid emraster satindmikds/o spiRiBhapetoy¢aatnaion cheicd porti on

of said t | c.device. r.di t.o.claim7,

wher oi n o rora) foldthd s oo SELEARG ERCARERLE] BB LTS | an
a total nempdiit isfletsanidedkdyssa{8ygs wighalthabeapnecadved. nore of said keys (28)
do not have a correspondi ng one of said character conbination choices. 11
12. The el ectronic device according to claim?7, wherein said one or nore
routines are further adapted to determ ne whether a trigger signal has
been received, said trigger signal indicating a swtch fromsaid character
entry node to said character conbination choice selection node, and sel ect
and input said particular one of said character conbination choices only
if it is determned that said trigger signal has been received. 12
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