HANDHELD ELECTRONI C DEVI CE W TH ROLLER BALL | NPUT BACKGROUND COF THE

| NVENTION Field of the Invention The invention relates generally to
handhel d el ectroni c devices and, nore particularly, 5 to a handheld

el ectroni c device having a roller ball input. Background of the Invention
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handheld electronic device to enable a user to provide inputs with minimal effort, because

20  features that are complicated to use will simply be ignored by a user and left unused.
Because of the generally competing considerations of reducing size of a handheld electronic
device while increasing the complexity and versatility of the device, the various input devices
on recent handheld electronic devices have often cither been made relatively small or made to
have multiple functions associated therewith, or both, and this can have the undesirable effect

25  of complicating user inputs.

Efforts have been made to reduce the size of handheld elecironic devices while
maintaining or increasing their versatility by providing relatively fewer input members such
as keys and b)lr assigning multiple linguistic elements such as letters, strokes, ideograms, and
the like, as well as digits, to at least some of the keys. Such a keyboard has been referred to

30 as a reduced keyboard. Such handheld electronic devices will typically include a user
interface having a routine that interprets the inputs from such input members. For instance,

the user interface m'ay provide for multitap input wherein a user actuates a key a number of
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With increased complexity of applications available on handheld electronic devices,
inputs from a user can similarly be required to be complex. Inputs that are provided by, for
instance, buttons and joysticks, typically require multiple actuations to obtain multiple inputs,
and such multiple actuations undesirably generally each require user attention. It is thus

25  desirable to provide an improved input apparatus that provides greater versatility and that
facilitates input into a handheld electronic device.
SUMMARY OF THE INVENTION

An improved handheld electronic device includes an input apparatus, an output

apparatus, and a processor apparatus. The input apparatus includes a reduced keyboard and a
30 roller ball input. The roller ball input inciudes a movable portion that is substantially
continucusly rotatable with respect to a housing of the device and is rotatable about more
than one axis to provide input. The processor apparatus includes a disambiguation routine
that can output various proposed interpretations of inputs from the reduced keyboard. The
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than one axis to provide input. The processor apparatus includes a

di sanbi guation routine that can output various proposed interpretations of
inputs fromthe reduced keyboard. The 2 roller ball input advantageously
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20 having an input member that is capable of providing a plurality of inputs with a single motion
by a user.

Another aspect of the invention is to provide an improved handheld electronic device
having an input member that facilitates interaction between a user and the device.

Another aspect of the invention is to provide an improved handheld electronic device

25 having a reduced keyboard and a roller ball input that can be used together in interfacing with
a disambiguation routine.

Another aspect of the invention is to provide an improved handheld electronic device
having a housing that includes a first portion and a second portion movably connected
together, with the handheld electronic device including a roller ball input, a reduced

30  keyboard, and a disambiguation routine.

Accordingly, an aspect of the invention is to provide an improved handheld electronic
device, the general nature of which can be stated as including a processor apparatus
comprising a processor and a memory, an input apparatus cooperable with the processor
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30 keyboard, and a di sanbi guati on routine. Accordingly, an aspect of the

I nvention is to provide an inproved handbel d el ectronic device, the
general nature of which can be stated as including a processor apparatus
conprising a processor and a nmenory, an input apparatus cooperable with the
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includes a plurality of first input members and a second input member, with each first input
member of at least a portion of the plurality of first input members having a plurality of
linguistic elements assigned thereto. The second input member is substantially continuously
25  rotatable with respect to the housing about a first axis and a second axis to provide input.
The processor apparatus includes a processor and a memory, with the memory including a
routine stored therein. The general nature of the method can be stated as including detecting
as inputs a number of actuations of a number of first input members of the plurality of first
input members and, responsive to said detecting as inputs to the routine a number of
30 actuations of a number of first input members, outputting from the routine to the display an
output including a number of proposed linguistic inputs. The method further includes
detecting a plurality of first inputs from a first rotation of the second input member about the
first axis, the first rotation comprising a plurality of incremental rotations of the second input
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as inputs a nunber of actuations of a nunber of first input nenbers of the
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BRIEF DESCRIPTION OF THE DRAWINGS

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

25  the Preferred Embodiments when read in conjunction with the accompanying drawings in
which:
Fig. 1 is a top plan view of a handheld electronic device in accordance with a first
embodiment of the invention;
Fig. 2 is a schematic view of the handheld electronic device of Fig. 1;
30 Fig. 3 is a perspective view of a component of the handheld electronic device of
Fig. 1; and
Fig. 4 is a perspective view of a handheld electronic device in accordance with a

second embodiment of the invention.




which: Fig. | is a top plan view of a handheld el ectronic device in
accordance with a first enbodinent of the invention; Fig. 2 is a schematic
vi ew of the handheld electronic device of Fig. 1; 30 Fig. 3 is a
perspective view of a conponent of the handheld el ectronic device of Fig.

1; and Fig. 4 is a perspective yiew of a handhel d e ctronlc device in
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the exemplary keypad 24 are arranged substantially in a QWERTY configuration, but other
20  configurations are possible.
As can be understood from Fig.1, the movable portion 36 is substantially
continuously rotatable with respect to the housing 8 about a first axis 44 and about a second
axis 48 to provide input. The movable portion 36 of the exemplary roller ball input 32
additionally is translatable along a translation axis 54, as can been seen in Fig. 3, to provide
25  an additional input. The exemplary roller ball input 32 additionally provides some tactile
feedback to the user such as clicks, pulses, or other indications that can be detected by the
user. The roller ball input 32 can be any of a varicty of devices and, for example, can be a
trackball offered by ITT Industries/Cannon or other appropriate device.
While it is stated herein that the movable portion 36 is substantially continuously
30  rotatable about the first axis 44 and the second axis 48, it is understood that the movable
portion 36 likely will be rotatable about substantially any axis extending through the movable
portion 36 since the movable portion 36 is substantially spherical in shape and is supported in
a fashion to generally provide free rotation while being retained on the base 40. As used
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additionally is translatable along a translation axis 54, as can been seen
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on the display 5
_ further interact with the routine 60.

For example, an exemplary input might be a number of actuations of a number of the

keys 28, with generally each key 28 being actuated only once to signify either the first letter

25 34 or the second letter 38 assigned thereto. The routine 60 operates to output to the user any
of a number of proposed inputs that are determined to likely have been intended by the user.

Such proposed inputs can be provided to the user as outputs sent to the display 50 for
selection, for instance, by the user. Such proposed inputs can be generated in any of a variety

of fashions but typically would be generated based upon linguistic data and probability

30 models stored in the memory 56, and such data may take many forms. The movable portion
36 can, for example, enable the user to easily navigate among the various choices, i.c., the

proposed inputs, that are presented to the user on the display 50.
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indicator 80 in the first direction 84 npy allow the user 20 to navigate
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represented by the first direction 84. A movement of the movable portion 36 in the second

~ direction 68 may resultingly cause a movement of the indicator 80 in a second direction as is
indicated by the arrow 88. Such a movement of the movable portion 36 can again be used to
move the indicator 80 in a fashion that allows the user to navigate among the primary output

25  items 96.

In a similar fashion, a rotation of the movable portion 36 in the first direction 72 may
result in a movement of the indicator 80 in a first direction indicated by the arrow 92 on the
display 50. A rotation of the movable portion 36 in the second direction 76 may result in
movement of the indicator 80 in a second direction indicated by the arrow 94 on the display

30 50. Such movements of the movable portion 36 in the first and second directions 72 and 76
may allow a user to navigate the indicator 80 between one of the primary output items 96 and
one of a number of secondary output items 98. Also, for example, if the system focus is on
one of the depicted secondary output items 98, movement of the movable portion 36 in the
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prov1de another input, such as, for msta.nce, by rotating the movable portion 36 or by

- translating it.

It thus can be seen that the movable portion 36 of the roller ball input 32 can be

employed to provide a plurality of inputs of a variety of types by manipulating the movable

25  portion 36 in different fashions. This is highly desirable since the routine 60 can, for
example, provide a large number of outputs, and such outputs can change with every
actuation of a key 28 and/or with any other input. Once a user has placed a finger, for
instance, in contact with the movable portion 36, the user can pay significant attention to the
outputs on the display 50 without paying much attention to the movable portion 36 while still

30 providing numerous inputs with the movable portion. This is advantageous since the routine
60 can provide many outputs, and such outputs may require the attention of the user. By
configuring the roller ball input 32 to be capable of numerous types of inputs, all of which

can be made almost intuitively by the user once the user has placed a finger on the movable
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itemrs 98. The indicator 80 may resultingly have been noved to be disposed
over the 20 secondary output item 98 depicted schematically as "I TEM 6A".
| f desired the user could provide another input, such as, for instance, by
rotating the anabIe portion 36 or by translating it. It thus can be seen
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numerous types of routines being executed on the processor 52. By directly tying together a

rotation of the movable portion 36 with a result on the display 50, for instance, once the user
has placed a finger on the movable portion 36, the user can manipulate the movable portion
36 to provide input substantially without further need of the user to look at the movable
25  portion 36. That is, the substantially continuously rotatable movable portion 36 can be
manipulated by a user in a intuitive fashion to provide input since, in the present example, an
association is made in the mind of the user between a particular movement of the movable
portion 36 and a corresponding result on the display 50, such as the movement of the
indicator 80 in a particular direction. This advantageously facilitates inputs by the user by
30  reducing the amount of atter'ltion required of the user in providing the input. It is noted that
the numerous different types of manipulations of which the movable portion 36 is capable

correspondingly allow the user to provide numerous types of input on an intuitive basis.
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is reflected by novenent of the indicator 80 on the display 50. As has been
suggest ed above, the novable portion 36, being substantially continuously
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input, as well as being translatable to provide input, enables 20 the
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present exanple, are I5 different 1 nputs. By reducing t
at t ent poasessootapparaigal 20aaml e ringt, apperpiis &2 byvinpen keypad 124 that includes

plurality of keys 128. The input apparatus 112 further includes a roller ball input 132 that is
substantia'lly the same as the roller ball input 32. In the depicted exemplary. embodiment, a

25  display 150 of an output apparatus 116 of the handheld electronic device 104 is disposed on
the first portion 114, and the roller ball input 132 is disposed on the second portion 118.

It 15 understood that in the exemplary handheld electronic device 104 at least some of
the keys 128 each have a plurality of linguistic elements assigned thereto, but such linguistic
elements are not depicted in Fig. 4 for purposes of clarity. The processor apparatus 120

30 includes at least a first routine which may be, for instance, an input routine such as a
disambiguation routine. By providing the roller ball input 132 on the handheld electronic
device 104, benefits can be achieved on the handheld electronic device 104 such as those
achieved in implementing the roller ball input 32 on the handheld electronic device 4, as well

11




user in providing input, the resulting handheld el ectronic device 4 is
easier to use and therefore is nore useful to a user. An inproved handheld
el ectroni c device 104 in accordance with a second enbodi nent of the
invention is depicted generally in Fig. 4. The handhel d el ectroni c device
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sonme o t. %gﬁ- . B .ality of linguistic elenments assigned
theret%?hﬁﬁﬁngﬁéﬁe [ éﬁ%@ﬂF@ﬁwgﬁgﬁgk%éggre not depicted in Fig. 4 for

pur poses of Wiikrspesific Bhbopintemessithe apeatian Usvelttn J0sdribell wd dstaidtit Welhde a

first routi.ne Mhbﬁh ngg be, for instance, an |nput routine such as a

di sanbPRRISHREH By othoseneKilles, iy the aryithay varaus sloddicaiens andhaligmaityss &, thase
hapglhelig gl 651l PRIGveldsM KL j : i n hel d
electron?c devi?ed%gzggﬁkﬁﬁgéﬁﬁﬁ5§§8§%§£?g%%@g?ﬁf?%b1§%§%F?nékgﬁgﬁg§?|er

bal | i theutari3@laorrtahgerhentsl Histldsal &ctment © beilluseative @dy wad hotlimamgass her
benefits. That_.j,s,. var.ious.i,nputs can be easil de . using the roller bal
Cnput Bseont of i pVlioR Sihiet Bkorbe,givers the 1o pudadlE o icrisihs agbetiSt yte used
i n i nt ghf atd Deqdidalerid@ercbput i ne. The roller ball input 132 allows
substantially continuous rotation of a novable portion thereof about a

plurality of axes to provide input, and thus enables the roller ball input
5 132 to generate various types of inputs. If the routine is a type that
accepts or requires various types of inputs, the roller ball input 132 can

be advant ageously enpl oyed to provide such inputs while requiring mnimal
user attention. Wile specific enbodi ments 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 10 details could be
devel oped in light of the overall teachings of the disclosure. Accordingly,
the particular arrangenents disclosed are neant to be illustrative only and
not limting as to the scope of the invention which is to be given the
full breadth of the clains appended and any and all equival ents thereof
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12 CLAIMS What is clained is: 1. A handheld el ectronic device conprising: a
processor apparatus conprising a processor and a nenory; 5 an input '
appar atus cooperable with the processor apparatus; an output apparatus
cooperable wth the processor apparatus, the output apparatus including a
di splay; and a housing; the processor apparatus being adapted to receive:
input fromthe input 10 apparatus and to provide output to the display;
characterized in that the input apparatus including a plurality of first

i nput nmenbers and a second input nenber, each first input nmenber of at

| east a portion of the plurality of first input nenbers having a plurality
of linguistic elenents assigned thereto, substantially each first input
menber of the at |east a portion of the%ity of first input nenbers

15 bei ng adaphatds ¢lanpdigrate a first input upon being actuated; the second
i nput nenber inckudin Qrt.iqgn that, js substantiall

colr[:tl nuously rot it abl %%ﬂ éiggiseﬁ% ¢ dViq ROMIEEEhg about at Igast a first
axis and a secoﬁd’rmsss’rampapatmmaﬂ@ﬂsﬂgtﬁpraﬁdsorhﬂ@@matf‘ to a rotation of

the nowabl e port LRy @Q%g; S the first axis and the second
axis, the second in ercolggl ﬁgle% ag%ﬁoﬁecfs?rc?PB%fﬁ'é’Fate a nunber of

second i nputs, tA® crl@latammcbwer@hawmhnﬂerpmf:ess&,memmﬂam,ache reutpaik i ons of
the novabl e ;pmided indBldad: rotational distance, wth substantially
each increnental rot atl on ¢ rrespondl ng with a second input of the nunber

of second inputs? hgusing:he menory having stored therein a routine that IS

execut abl e on t hfhePpRIEHSP Mapp ar%ﬁsrﬁéﬁé’gﬁh%tgd 18 %c%@%eﬁ%to%& L ok mp er of

first jnputs, the routine belng ada out ay a nunber

of pro osedaﬂ’l?aﬁad'ﬂﬁ@ﬂtepﬁ%%?ﬂ%“téﬂﬂwa@éﬁp’emmdmthd@t ection of a number

of second |nput Sthetlﬁ@ztl’a@piﬂam@ ihdify aPARERY df Birk's H%}tdxﬁ WE&[ [“Eut to
t he di spl ay, Tgﬁ’ handhel d .el ect ron| C deV| ce of erern
novabl e 30 }5’3??’[" bl sca{: HERUE Speembr o af degpter portion of dhe pluealitg of Grspr ovi de

input. 3. Thpuhandbekshaehgatpharalis ofevpasiOdekbit Bslpnbl Hetid) hbGiRNab!
each first input member of the at least a portion of the plurality of first input members
15 being adapted to generate a first input upon being actuated;
the second input member including a movable portion that is substantially
continuously rotatable with respect to the housing about at least a first axis and a
second axis to provide input and, responsive to a rotation of the movable portion
about at least one of the first axis and the second axis, the second input member being
20 adapted to generate a number of second inputs, the rotation including a number of
- incremental rotations of the movable member a predetermined rotational distance,
with substantially each incremental rotation corresponding with a second input of the
number of second inputs; and
the memory having stored therein a routine that is executable on the processor,
25 responsive to a detection of a number of first inputs, the routine being adapted to
output to the display a number of proposed linguistic elements and, responsive to a
detection of a number of second inputs, the routine being adapted to provide another
output to the display.
2. The handheld electronic device of Claim 1 wherein the movable
30 portion is translatable with respect to the housin g to provide input.

3. The handheld electronic device of Claim 1 wherein the movalble
portion is substantially spherical.
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portion is substantially spherical. 13 4. The handhel d el ectroni c device of
Claim1l wherein, responsive to a rotation of the novable portion a
predeterm ned rotational distance in a first direction about the first
axis, the second input nenber is adapted to provide a second input and,.
responsi ve to substantially each further rotation of the novable portion in
the first 5 direction a predeterm ned rotational distance beyond a prior
rotation of the novable portion a predeterm ned rotational distance in the
first direction, the second input nenber is adapted to provide a second

i nput. 5. The handhel d el ectronic device of Claim4 wherein, responsive to

a rotation of t rTD\Lﬂ{% %ﬂl’l'al @r‘fdeterm ned rotati onal di st ance, the
nmovabl e 10 portion provi cfms 9% ?ﬁ“i fr i klaing 1awherein, regponsive wandhel d

el ectroni ¢ detatior ob theGheablelpoatien &pfbdbi&ﬁniﬁ@ﬂlﬁdtﬂﬂmal MEhHRAaH adirkt dibdAor tion
and a secon cQ nec e 7. The handhel d el ectronic
.devi ce of Cldaz];{a ﬁ{%é V\:E% r@%%,ﬁlﬂ%%%cog 5’19i§ aPé‘“rﬂf"tPﬁ‘éVl%feﬁ?ﬁEM ApHanfember

i s di sposed tPonsige o substamtinlly @nqh amllemmﬁmnoﬁ he 186l Srtiod & theMasdi spl ay
and t hes secaflchPh brdRithGl t he .second Qrt | '
handhel d el ect fonl c a%agl ce ngPstEﬁ%glpa?Sd%\?\?n ge%onfiﬁ"el’rf“?rrfa ge P H’ee‘P‘é‘f?g}Ft
assigned to ROFory Pﬂ%?der‘-qmednmﬁﬂ,jmd disencer mathgefiksi directipnptieastindl nputQNERTY

confi gur at i Gfiembr i {eaqgl &gﬂ # fput into a handhel d el ectronic
device, the- 20 h ndheld e ectronlc evice including a housing, a processor

apparatus, an input dfsdieatbeld elastronin dsyicpf (élpnpaﬁa\trhesmnihepomwatto a

appar at us Irraiaﬂdmmgtaeﬁhwaaiel f)&ngﬁ JPfeaétemluHQdJEo ifst 50 t%esecogf | nput
rrenber eachflrst H on o ?hepuralty of

first 1hput BREHRRdIEYE W@t‘lﬁ ?ﬂdﬁ?‘é‘l‘]"tayls%ﬁ | i ngui st ic el enents assi gned
thereto, the secand iMast hamahbiar olbidife bt AK R 1 CORLERUBNShslRL at abl e

25 with resp ?e% g ﬂﬁﬂaflrst axi s and a second axls
provi de i npu{?&IE %ﬁ‘% Qﬂ%g*’asﬁﬁ geon mevahly srngeted vgetbeor and a rrenory,
the menory including a‘hemmmumelsém@ddédw@(ﬂmﬂ BayviERLih ofe Epmgrdl%dglg
detecting agy,j BRULSoHR ]5}1 m 1 1% a n(g %1 of actuations of a n of
first input nmembers offthe 6#% FR]FeG P thefust Roskinm kb thaotherafponsi ve
to sai T(f det &t dirpjarpand thpa@c@ndmmlhmemai:lslﬂﬁpaseﬂwmﬁése%n@f&rﬂéﬁ ions of a
8. The handheld electronic device of Claim 1 wherein the lingnistic
elements assigned to the first input members are arranged in a substantially QWERTY
configuration.
9. A method of enabling input into a handheld electronic device, the
20 handheld electronic device including a housing, a processor apparatus, an input
apparatus, and an output apparatus, the input apparatus including a plurality of first
input members and a second input member, each first input member of at least a
~ portion of the plurality of first input members having a plurality of linguistic elements
assigned thereto, the second input member being substantially continuously rotatable |
25 . with respect to the housing about a first axis and a second axis to provide input, the
processor apparafus including a processor and a memory, the memory including a
routine stored therein, the method comprising:
detecting as inputs to the routine a number of actuations of a number of first

input members of the plurality of first input members;

30 responsive to said detecting as inputs to the routine a number of actuations of a

number of first input members, outputting from the routine to the display an output
including a number of proposed linguistic inputs;
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nunber of first input nenbers, outputting fromthe routine to the display
an output including a nunber of proposed linguistic inputs; 14 detecting a
plurality of first inputs froma first rotation of the second input’

‘menber about the first axis, the first rotation conprising a plurality of
increnental rotations of the second input nenber a predeterm ned
rotational distance about the first axis, substantially each increnental
rotation of the plurality of incremental 5 rotations corresponding with a
~first input of the plurality of first inputs; and responsive to said
detecting a plurality of first inputs, outputting fromthe routine to the
di spl ay anot her thod of Claim9, further conprising

detecting a secorﬁ%E %?Pwﬁ%‘gﬁﬁﬁﬁ?&mr%‘?‘aﬁ Bt setatiqneoisiie oePrA BRIt menber

about the séuonikrabos, tharist akk, mmsamﬂ& &hﬁ@%ﬁﬁﬁh?%f%lé&ﬁ%@ﬁf' nfﬁt
cl aim ur er

providing an ut_taq.the displa e met
conpri sing ég{tagglisl %;ﬁlg g’f‘?‘?ts‘{lem Bt Pﬁeeﬁe@ng?%@t@mek distpreaboRote rent
i ncl udi ng t Higstpiods,adubstantdllyi BasheimeRin@Intdl QbfikibRNF thef plidaBtyS 6€ dMskrhdiiit

nmenber @bou f od of Claim9, further conprising
out putt| ng gs&g%sldeﬁp 0%‘:yﬂnig o‘?’?fsgwpgffo %%PIB{?PBU‘EffHSthW%tIaP@y of proposed

| i ngui stic input scsgemmtfedmdwetdcang di slandity) of Firsd infis) t dushttindOfrdB the
routine to the display another output,

10. The method of Claim 9, further comprising detecting a second input
from a second rotation of the second input member about the second axis, and
10 responsive to said detecting a second input, providing another output to the display.
11. The method of Claim 9, further comprising detecting as the first
rotation a single rotational movement including the plurality of incremental rotations
of the second input member about the first axis.
12.  The method of Claim 9, further comprising outpuiting as at least a
15 portion of the output a plurality of proposed linguistic inputs gemerated by the
disambiguation routine,

20
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