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| NVENTI ON Reference will now be nmade in greater detail to preferred

enbodi nerve wf3¢7be present invention. In the draw ngs, tPeTamo®oars4 sim | ar
el enents are denoted by the sane reference 5 nunerals even though they are
depicted in different draw ngs.rOUNDENRIEYPSpecCi fic itens such as a
circuit elements or the like are grven tn the follow ng description, a
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from FIG_ 3. The nty-six keys 11 which are arranged in the aforesaid
circul ar &0 P g’:irflgl\l\e “%S%SFTI?tES’Hé’Zt% RIFSER 1aveRtions Adlstailedenplpgation affknewn an
operator's thumb for pressing keys 1 | upon_ inputting English letters can
be nﬂbed ﬁ‘t‘fé@&? iaB‘$ ertlenratiapsyincorphi@ted  hessigy vt e @snitted avhendhmpy gpakeytbys 11
whi ch are part of the English al phabet, keys 11 of high using-frequency,
that is, Spctieatienpldbe presenbinyention yathes undeas ~frequent |y used are positioned

around an eye's focal point within a mninumcircular 25 novenent radius in
whi ch t he operd®i higprepsngict prisy apttkeyhnget 3 for a eempues; RISV @depraysats @ypaiosart

keyboard 40 for a cellular phone or similar instrument; FIG. 3 is a plan view illustrating the
key arrangement of a rounded keypad device 10 in accordance with a first embodiment of the
15 present invention.

Referring to FIG. 3, the rounded keypad device 10 according to this first embodiment
of the present invention has twenty-six keys 11 which correspond to letters of the English
alphabet. The twenty-six keys 11 define a circular arrangement as can be readily seen from
FIG. 3. The twenty-six keys 11 which are arranged in the aforesaid circular layout are

20  positioned within a movement radius in which an operator’s thumb for pressing keys 11 upon
inputting English letters can be moved.

Describing in detail the arrangement of the twenty-six keys 11 which are part of the
English alphabet, keys 11 of high using-frequency, that is, are assigned to letters which are
frequently used are positioned around an eye’s focal point within a minimum circular

25  movement radius in which the operating finger of the operator can be moved. The eye’s



1 WD 03/036795 PCT/ US02/ 00734 focal point 22 designates a first recognized
center portion of a keypad 10 in the case that the operator views the
keypad 10wDas/osatpiuit of letters. Wth this feature, the op@Catuso2/ewss easily
recogni ze and renenber the key arrangenent, and at the sanme tine, the key
ar r angenefotal paint 22 Hésigmiiey @ lflyst sabgrfized deher PEGTEINY kedhad IEInAREERS tHAOhET Nger,
generally the thunb. 5 Letters of high using-frequency can conprise vowels

A, E, 10, oppratbrWicvasthivkeypad 30 fEraRse 08NS, Witk efs ¥atuld) tRdshetatd? Rak Qasn ese
vowel s and letters, other keys can be included wth the vowels of high
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to letters which are relatively infrequen use en 1 nputting English

lettess, are alhalPedidhstheCRAGETRY caf c&héﬁ% oﬁl}f-éfs"ﬁrﬁi 1 6f aﬁc{'ﬁ KeYgn gk high

using-frequency. That 1s to say, the key lI'owusi'h réquency are
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with the keys o u5|ng requency. Letters Sing- requ ncy can
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and R as ﬂ@)lhngsalsg\/b%rﬁq{a&e%r o4 <|:l{ gad%, g %lb%dl?lghii htF'\ el{l%f ﬁg -hfg}‘e"gh%b using-

frequency, are no nc He Keys ncy.
However, %QB above- descri bed key ar r angenent nerely exenplifies a preferred
enbodlnen e present invention and nust not be understood to restrict
t he pe of t sent. ventlo Therefore, the present jnvention
can B8 Bmbodi S s B RREP B Bher ot o choped s S DA A8 oRREY | 1
conformty.with ea ifferent situation. The keys 23 of | ow

usi ng- f reéﬁ%‘w&@}ﬂyalfsgd &1?‘%"‘;95'??5 Eaglls gaigp&]ﬁ@ W@geéy@-a&we%c cysleputwasdh t he
keypad wi n the venent, radi us_i n_which the operating thunb of the

oper at or ‘tfg“F keye Oﬁg‘ggd‘s‘f’% riagteneie Thatiis o spurthekeya R ofiav Usingsfieapency are

descri bed above, the keys 23 of |ow
assigned to letters which are relatively infrequently used in comparison with the keys of high

using-frequency. Letters of low using-frequency can comprise consonants including B, C,K
15 D,F,G,H,K,L, M\,N,P,Q, S, T, V, X, and Z. 1t is to be readily understood that since the
consonants J and R as well as W and Y are already included in the keys 23 of high using-
frequency, they are not included in the keys 11 of low using-frequency.
However, the above-described key arrangement merely exemplifies a preferred
embodiment of the present invention and must not be understood to restrict the scope of the
20 present invention. Therefore, the present invention can be embodied in a manner such that
the key arrangement is varied in conformity with each different situation.
The keys 23 of low using-frequency are also positioned around the eye’s focal point
on the keypad within the movement radius in which the operating thumb of the operator can
be moved to define a circular arrangement. However, as described above, the keys 23 of low

25  using-frequency are arranged outward of the keys 11 of high using-frequency.



25 using-frequency are arranged outward of the keys 11 of high

usi ng-frequency. 2 WO 03/036795 PCT/ US02/ 00734 The key arrangenent which
IS proposwo mBy3d7be present invention is designed to enabl @crhsSoppgsat or to
nore quickly press the letters of high using-frequency. In addition, this
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to 15 tQﬁ irst enbogkgggye%f t he present invention, the keys 11 which are

assi gned %LWﬁﬁobﬁﬂﬂp YF¢BRant s which are relatively frequently used
upon inputtin lish letters, areﬂﬂﬁgsitioned around the eye's focal

En [ 1 A
point on the é‘yi‘?gd)t@ﬁrt}ﬁi“ﬁ e (s heokeymich deviegy Qi gocordingiite ¢he firse
operabing finger of the operator can be noved, in such a way as to define a
ci r cdPar mbedimsatefthe prsent inveatiqnely gctpallyigpplied terapradust.gmisd it &5 required émsonant s
whi ch are 20 reLativeIg infrequently used upon inputting English letters
are posi tNR} e ciymlolshaurasrals saind f fyaciions gkesuiting instrectioasy pachddion b tthé n a
maxi mum novenent radius in which the operating finger of the operator can
be noved aithabes keyimragrresponding keyss canl bo hrrsriggh iupiropgr fplagepuamic the processoEh a way
as to define a second circular arrangenent.
arranging the corresponding keys can be accomplished by an adequate key co-assignment.
As a consequence, when arranging the keys 11 on the keypad device 10 according to
15 the first embodiment of the present invention, the keys 11 which are assigned to the vowels
and consonants which are relatively frequently used upon inputting English letters, are
positioned around the eye’s focal point on the keypad within the minimum movement radius
in which the operating finger of the operator can be moved, in such a way as to define a
circular arrangement. And, the keys 23 which are assigned to the consonants which are
20  relatively infrequently used upon inputting English letters are positioned around the eye’s
focal point on the keypad 10, within a maximum movement radius in which the operating

finger of the operator can be moved and outward of the keys 11 of high using-frequency, in

such a way as to define a second circular arrangement.



3 WO 03/036795 PCT/ US02/ 00734 \While not separately shown in the draw ng,
when it is necessary to input letters belonging to Latin | anguages, the
above deswpilBmsb7R®y arrangenent can be adopted as is. FuPCwarsp2/o41e4
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posi tioned ,outward of the 50 gh, usi ng-frequency within the
moverf@nt 34 dieguimerpls f@fgh&]ﬁ’eéeysac{qﬁ @aﬂrﬂ{j@érarralpgemet a55@n he sadiboweer. | n
the case of the second embodi ment of the present invention, depending upon
a choi celfo FIG4. obherkeys2d aerpositigned withinp mavghentspdigs i whigh ae pparpioes ar e
assigned to the nunerals, can al so be assigned to vowels of the English
al phabet HigFiLier Briessingdiexs ¢apdreynoved.

In this second embodiment of the present invention, keys 25 of high using-frequency

are assigned to numerals and thereby serve as numeral keys. In addition, keys 26 of low
15 using-frequency are assigned to English letters and thereby serve as alphabet keys.

The keys 25 of high using-frequency, that is, assigned to the numerals, are positioned
around the eye’s focal point 27 on a keypad 60 within a minimum movement radius in which
the operating finger of the operator can be moved, in such a way as to define a circular
arrangement. The keys 26 of low using-frequency assigned to the English letters, are

20 positioned outward of the keys 25 of high using-frequency within the movement radius in
which the operating finger of the operator moves.

In the case of the second embodiment of the present invention, depending upon a
choice of the operator, the keys 25 of high using frequency which are assigned to the

numerals, can also be assigned to vowels of the English alphabet which are relatively



4 WD 03/036795 PCT/ US02/00734 frequently used. This change can occur when
t he keypad device 60 has an i nput node conversion function between the

al phabet wodswb@9hiuneral s. I n another feature of the preseaa/isayertsd on, it
is also possible for the keys 26 of |low using-frequency to be assigned to

t he nunerfdquentlynuseli sTheasifangd Bart BEcuk MheR thARGPAE AbviS68has an lifpuFnfdde 3. the
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rel ati vel gonbéifioe Qunettnl Betvies ehevllihabdt ARdht nBiderdRY! | Sh letters, can also be
assigned to the nunerals. This change can occur when the keypad device 60

has an input 1MRERtES TS 0P fhe ﬂréﬁéﬁttih%ti@l?,tii"ﬁ%'i‘s_otﬂ&?siﬁlg@&QHQE%}E B 150

e
nunerals. FIGS. 5a-5b are plan views illustrating key arrandenents of a
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executing instructions in accordance with a thir of
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when function execution Is freqlent equi red exanp NTER
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circul ar aﬁra gement around an eye's focal point on a keypad 70 within a
mi ni num When function execution is frequently required for example, SHIFT, ENTER, DELETE,

BACK and SPACE.
The keypad device according to this third embodiment of the present invention has

15 keys 28 and 29 the number of which corresponds to the sum of the number of English letters
and the number of functions to be executed. The keys 28, 29 and function keys 31 define a
circular arrangement as can be readily seen from FIGS. 5a-5b. The keys 28, 29 and 31 which
are thus arranged are positioned within a movement radius in which an operator’s finger for
pressing keys can be moved.

20 In this third embodiment of the present invention, keys 29 of high using-frequency are
assigned to functions and thereby serve as function keys. In addition, keys 28 of low using-
frequency are assigned to English letters and thereby serve as alphabet keys.

The keys 31 of high using-frequency, that are assigned to functions, are positioned in
a circular arrangement around an eye’s focal point on a keypad 70 within a minimum

25  movement radius in which the operating thumb of the operator can be moved. The keys 28 of



25 novenent radius in which the operating thunb of the operator can be
noved. The keys 28 of 5 WO 03/036795 PCT/ US02/ 00734 | ow usi ng-frequency
assi gned wo op@sda7pTul ar English letters are positioned outwamdsot/ot7be keys
29 of high using frequency within the novenment radius in which the
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be readily understood that the key arrangenents shown b are

defined by srgimesifRGhbny v{fiﬁl\ﬁ?tlé%&v@m&ﬁ%a&ﬁ%iﬂl&?{‘?ﬁgﬁ%ti&cﬁ Abfiget 0 the

first enbodi nent of the present 1 nvention. ey arrangenent
which is BepRrRIEMbdModedi S enbodi ment of the present invention is to
configure a keypad device 70 which is nost suitable for letter input and

e, e B S R O Al e

arrangement shown eys ust P equency

and | 9w USicROSLECA aBfa b8y ARHONReA ST Wl kel BEadsEhn SR Rhinl ke

usi ng-frequency are assi g

direCtith%nﬁgghﬂ%ﬂf&Qﬁ%@gﬁhﬁk%%ggmLCCK’ etc. which are, relatively

frequent |y us e fu e]g yS 'shown in FIG 5a are respectively

assigned to ER, SPACE, DELET and .and the function keys
shown in FIG %egfr éhell?yfqgraf’#é'?e"gg’gicgﬁ%BroPﬁse{T%F F@gPé’E‘ﬁﬁh iR PEEEEIEL i on i n
addition to .he.ffnctions gLven in.FIg% ?9. .In the nmeanwhil e, the function
keys 29 aP¥THEL S [OoFRRgeTs iavpad drvies 40 yhighhis ot sritable, for deties inpt apdhe hi gh
usi ng freguency keys, about _a virtual circle which has a radius smaller
than t he TpsaD ﬁi&‘i?f‘ﬁ%é?fgﬁtdeﬁ%ﬂ&ihwdemg thedunstign kexsi tp gherkey giangementshewn hen i t
isre uine%ago lngﬁt speci al synbols, etc., in addition to the function
keys l8nd N353 iclding hsdieyk affugh wingnirequgncy and loyeusing-figayerryusi ng t he same
principle as mentioned above, depending upon its using frequency. In this
case, the keyphe fustionsdo phichdhekeyp AYof bigh Hsing-frequsnel are assigntd, careinglide ent
invention is simlar to the key arrangenent having nunerals keys. FIGS. 6a
and 6b ar@VHd: SFdEE PELETENS ditestipat shanging) fungtiord i MERES LARE: efcn whivh arounded

relatively frequently used. The function keys shown in FIG. 5a are respectively assigned to
ENTER, SPACE, DELETE, MODE and LOCK, and the function keys shown in FIG. 5b are
15 further assigned to the direct changing function in addition to the functions given in FIG. 5a.
In the meanwhile, the function keys 29 are positioned in place inward of the round type area
of the high using frequency keys, about a virtual circle which has a radius smaller than the
minimum movement radius of the high using frequency keys.
When it is required to input special symbols, etc., in addition to the function keys and
20  the alphabet keys, such keys can be arranged using the same principle as mentioned above,
depending upon its using frequency. In this case, the keypad device 70 according to this
embodiment of the present invention is similar to the key arrangement having numerals keys.
FIGS. 6a and 6b are perspective views illustrating embodiments wherein the rounded
keypad devices 75 and 80 according to the present invention actually serve as a key input

25 device.



keypad devices 75 and 80 according to the present invention actually serve
as a key input 25 device. 6 WO 03/036795 PCT/ US02/ 00734 The keypad devi ce
accor di ngwo®3nkg9present invention is enbodied in a case PZIN&BR2MTBLh can
be used by the operator while being grasped by the hand, and the keys 73
which consti tThe &egmdhieoite hvordify Radle PR SSvedBorpREnRdidE G h Ghdadrot g2 t he
above-described enbodinents, are arranged on a surface 71, 81, of the

case. Thewliely San/ke usélh bg headperatt Wiile ®€ing gdgpéd'%ysth\évﬁynd, P SIRCH Wiigh Y
fitted into key grooves that are defined on the upper surface of the case

72 and 8Zsondtiete k&ith | Gy et k&Pad aRGicd? 78NEhdB 30956l Yo RS a@oxreodé%rgﬁ)g% and

configuration. O course, it 1is to be noted that the case 72 a
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as a keypad of a portable’ radiote one. e rounde evice 70, 80
accordi ngut gL bRy @sent invention provides advantages in that, since the
rounded keypad dge{cé or thunb pad is capable of being operated with only

fi f [ iired ch t I 15
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10 having a plurality of buttons,
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concentric, arr of . k 11 and 23 on the rounded keypad 10 provides the
f ast est dﬁ@*@ggﬁ%gp“ﬂﬁ%ﬁﬂﬁ'of inputting of information conpared to the

conventi onal . . . .
The rounded keypad device 70, 80 according to the present invention provides

advantages in that, since the rounded keypad device or thumb pad is capable of being
operated with only one finger for an operator input of desired characters, numerals and
15 function executing instructions can be more quickly implemented.

Aiso, the rounded keypad device provides quickness and convenience while inputting
information, of the same level as those of a computer keyboard and also provide the same
accuracy in a reduced size format such as portable radiotelephones or the like.

Referring now to FIG. 7a of the drawings, the invention relates to a rounded keypad

20 10 having a plurality of buttons, keys, or the like 11 and 23 to input information into various
systems. The concentric array of keys 11 and 23 on the rounded keypad 10 provides the
fastest and easiest method of inputting of information compared to the conventional
keyboard. FIG. 7a discloses an alphabet made arrangement actuated by an English alphabet

(Mode 1) switch 86. FIG. 7b discloses a symbol/number mode arrangement activated by



keyboard. FIG 7a discloses an al phabet nade arrangenent actuated by an
Engl i sh al phabet (Mdde 1) switch 86. FIG 7b discloses a synbol /nunber
node arr awQaa®sd79RCct i vated by 7 WD 03/036795 PCT/ US02/ 00 P84/USkE§Ia«¢l
configurations shown in FIGS. 8a-8h are an inportant aspect of the

i nvent i onkeypstl @afiguriony SRV IFIGSB4-ghyaRCarkigpBAsht AHEEGst the WMl dnflon L1 dafvent i on
has been expl ained by a detail ed description of certain speC|?|c

enmbodi NMenbeSused With ny iy pekeypROEvicBat various nodifications and substitutions
can be made in 5 any of themw thin the scope of the appended cl ai ns,
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for inputting directions, nunbers, letters, etc. into equipnent such as

conputers, telephones, etc., using only one or both thunbs. The concentric
array of




15 keys arranged in a clockw se order provides the easiest, fastest way of
inputting data. The geonetric arrangenent of the keys is an inportant
feature oWwotodm3dé7aventi on. DESCRI PTI ON OF THE RELATED ART IPRCLISDY/NG34

| NFORVATI ON DI SCLOSED UNDER 37 CFR 1.97-1.98 20 Known data input neans
and function execut CROJEREFERENRIE YOGRFRATED ppIGRMANGNal keyboard used
with conputers and the like or the Imted arrangements appearing on

cal cul ators, pa@ptable radio tel ephones, electronic neno books, and the

| i ke. The present invention while utilizing avail able technol ogy provides
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operate than the prior artgg g EVRT L ﬂéggﬁ??@ﬂrapld i nput of
n n

data isnto conputers, etc., a particularfy ha el d portable devices

using one or BALdrdhUHINR oG AP M prielenf ik ORIL 1. SPRLEM Ma%: ot hee
conventional Key arrangenent shown in A P JAYROL 9% nanner
such t hat , i.ckly, input desired Letters, nunerals, 9 WO

03/ 03679 e%ﬁ#ﬁ%@ﬁ%ﬁ%ﬂ%%ﬂ%oé 8&3% '??fﬁd%ﬁﬂyhgﬁr a1oera™) execu{e LFquired
functions. However, t r systemis not able to
properly serve as por[@@#ﬁ&gm&@ﬁcﬁﬁﬁgmwgfe it is carried by
the user. That.is to.say, since the conputer keyboard has a relatively

| ar ge si ze, i#«“@%%ﬁgﬁareadily be applied to a rounded portabl e device such
as a . portable radiotel ephone, a 5 Personal Digital Assistant (PDA) and the
Iike}BAs a consequence, M CROUNDOETHEJNVENEIONY of data entry, it is
not possible to adopt the keyboard of a conputer systemin it present
forngt as infornatign i nput %@Qﬂ%cﬂ%ﬁﬂglmﬁﬁgﬂgeﬁbortabIe devi ce. To sol ve
these problens, various rounded keypad devices have been proposed in the
art as infor maniSoRVERiont refasnt ahdevicec fn ipputiing peformation eigta systeenmoandibl e
radi ot el ephone and 10 other rounded keypad devices. A typical gxanple of a
rounded KBysularly s wunded keypad ifenippudtingdhisettions,ofumbersoletterh lets. mgaléquipmeaphone,

whi ch has the key arrangenment shown in FIG 2.
such as comiputers, telephones, etc., using only one or both thumbs. The concentric array of

A
25 AW

15 keys arranged in a clockwise order provides the easiest, fastest way of inputting data. The
geometric arrangement of the keys is an important feature of the invention.

DESCRIPTION OF THE RELATED ART INCLUDING INFORMATION
DISCLOSED UNDER 37 CFR §§ 1.97-1.98

20 Known data input means and function execution means usually comprise a
conventional keyboard used with computers and the like or the limited arrangements
appearing on calculators, portable radio telephones, electronic memo books, and the like.
The present invention while utilizing available technology provides a unique push button
rounded keypad, which is smaller and easier to operate than the prior art. The rounded

25 keypad permits rapid input of data into computers, etc., and particularly hand held portable
devices using one or both thumbs.

A keyboard of a computer system has a conventional key arrangement shown in FIG.

1 and is configured in a manner such that a user can quickly input desired letters, numerals,



However, while the conventional keypad device of a portable radiotel ephone
has certain advantages, since it can be nounted in a narrow space and a
user can wopaw3aiesi red information while carrying it, thecaasoreo7suffers
fromdefects in ternms of efficiency in that 15 inputting information is

sl ow. I'n sidhey foMdr & canl liogRxAR RGMYRNTUnHRL. KBYRAL:, ARY iKefoamof e used
to sone degree as a rounded portabl e devi ce because of 'size, It cannot

provi de  &dMputes s@Rim 1sﬁﬂ8b'551é RPréerty REr0E 1B draNe %ﬂ%ﬁaﬁﬁn bfpu V\ﬁ‘u krpRafd of the

conputer system Keypads having a diversity of shapes, can serve as

m ni at ur i g@Gedi Byf Q& BRE.1 Pt id DR, sﬁl@é/ihE%@mgﬁ} yt?&g@h&% fahpéfflagéé {é itPr i or

art. However, Since nost of thése keypadS are manu actu

enphasi s ofndfirBidal We'a éﬁ‘ﬁédocg - thiféd gBﬁabr@&ev?c%tdua{ 9{5 §51¥abjlehr%mo eﬂeg)hg te?? dpoi nt

of an operator"s Convenience in Inputting infor

i ncl udes Fatont m 1&29A§%&n{ dlr,]@l,{godgoe&\e whi gh d I%Los S 8 ﬁ“’ﬁﬁ%‘w"gatl on

term nal apparat u aving a a sel'dcti 6n erat o)
operati ong u CLH {)/%}f) dlﬁa C oller.
oper ati on: c{lnnj%u t{:ﬁpda%%'{tryi s 38 &?6@%"}3’? &?aﬂgﬁ e e %ﬁ?%"b'éd on
t he mai nné)r Ehd functl ons Fﬁ de sel ected by the
sel ectio g%étr§ dﬁpﬁg&ﬁ%ﬂ %'ﬁ\%eﬁ?s 85%{0%%%&9 e?lgﬁevt‘ pe keyboard is used.
Des. Patent 3 et al e([gll sclo abl e inf tion
storing and ?l:g)t Sro?vg\}f“??& pﬁ’é’ erW?B? muRdedke adli‘f VisFS aé’F e?%prap‘b‘F‘?EhnESr array
about a center Pat 3, 896 : (gl scl oses a key
array for SHB’F?&'B&EO"\&H@@?W% 'ﬂﬁ‘nlﬁé?}‘s € %fP%erBf“SB‘s ¥“f LPARP fJl"srﬁ pstgphone and
confi uratbons (‘g}(ent 211 367 to Mont gonery di scl oses a data_ i nput
syst & irpundg ces.o AdWPIRA EHBRIE ob? Euadedkeyrad delich it ‘h&i‘e)tp% nost
of ten use key? are sityated in the nost readily accessible |locations with
respect tYVIRE ?P‘i’f{j’@}esra‘d?teleﬁ@néd’(éhlﬁtl&sthel‘@ylaﬁm{nem sBoygn inFAGt B Dol enc
di scl oses a one hand key shel|l for operation by a single human hand with
speci fic keys HspevepMdilpythe senventionak keygad deviqhef acertellp radigtslephgpedas used t o
certain advantages, since it can be mounted in a narrow space and a user can input desired
information while carrying it, the device suffers from defects in terms of efficiency in that
15 inputting information is slow. In other words, although the conventional keypad device can
be used to some degree as a rounded portable device because of size, it cannot provide
sufficient inputting of information similar to the keyboard of the computer system.
Keypads having a diversity of shapes, which can serve as miniaturized information
input devices, have been described in the prior art. However, since most of these keypads are
20  manufactured with emphasis on miniaturization, they are not satisfactory from the standpoint
of an operator’s convenience in inputting information.
The prior art includes Patent 5,999,827 to Sudo, et al which discloses a

communication terminal apparatus having a main body, a selection operation unit, an

operation-inputting unit, a display unit, and a controller. The operation-inputting unit is

10



mani pul ate test or other information entered into the attached device and
operated by the thunb. The keyboard is divided into sections with five
sets of kwgas/oRapent 5,059,048 to Sirkin discloses a keybeardishwoo7ase with
one hand having 15 curvilinear and |inear rows of keys. The keyboard

cont ai ns govidehsh thewfai/@bdy aad cBagbsMfhcidéns BRYFE on dhe RS tsefebitd RN ingont al
rows of keys, at least 26 data entry keys, at least 11 nultiple éntry keys

and at | eqfdtiéh PRAMBA thik €A SonveRtdABE caRufhto? tybe Rejtdardaii&W cz di scl oses a
circular tactile keypad for a controller of an electrical device. The keys

are arranged iMesapalrGs35650 SRILEL I WREX o jhUbRTFLEAARES1rRY HFRNAL I N0

fromthe circular center. Patent 5,332,322 to aro ( andhel d

t hunb t 1 i i h an el ectronic
unb act ¥ate@ilg BEGQ\OREr&n HERURRGAL Se 'ir{"'%:qifcyg?}sﬁllr%}ﬁaﬁt)w a ééﬁt%r K\%

system such as a portable telepﬂone. ght gestura :anFnEnts of Eﬂe
thunbsare requhg el gn&gﬁ Vi dua S on the
keybogrd. 11 V%Eg%}%gé%%%g%%)&%%f) %lg%sggag ten fg’f%‘bgﬁ?%h?'h%gm %1?1 >
discloseqngogﬂﬁagﬁ@qﬁggggagéh*ﬁnéeyboard of the QAERTY type wherein the

rows of keys are ang romthe top and bottom paral l el axes of the

keyb d i nat - tat] f th tuat ] hand. ne of

tho for ego ng Tarror2 A B MORERGE 1 BhiQ fia wg@%@%&sﬁaﬁ@?&aa;ﬁ%%asE»Sypad E
keyboard | i t. that i daptapl e for varjous |anguages an
A P O S o
r se icant. . \

Irooﬁgged k%%%‘gigfgvl\%cgﬁ%qsrw ‘E‘ rﬁﬁpﬁ?tl? ﬁ%f‘"@?rsf? EPRY¥Reys are nounted in a

circq operat ed by one or both

d confi tion t , .
Chunte™ 30 TraShd TR s bt e g %ey Gl tor sepritioBueigeR ey s

corresponding.to letters of the English al phabet positioned in a circular
type or ﬂB’(’Iﬁgé‘ﬁ‘da‘Vﬁt}h?Pﬁ%‘ﬁé gﬂ’s RATRRIR %V SPEGHie; fﬁ’@ﬂr Shy heypentrol keys may be used to

manipulate test or other information entered into the attached device and operated by the
thumb. The keyboard is divided into sections with five sets of keys.
Patent 5,059,048 to Sirkin discloses a keyboard for use with one hand having
15 curvilinear and linear rows of keys. The keyboard contains at least four vertical columns of
keys, at least six horizontal rows of keys, at least 26 data entry keys, at least 11 multiple entry
keys and at least 3 command keys.
Patent 5,479,163 to Samuelwicz discloses a circular tactile keypad for a controller of
an electrical device. The keys are arranged in a clock face pattern with key findings ridges
20  emanating from the circular center.
Patent 5,332,322 to Gambaro discloses a handheld thumb actuated ergonomic
keyboard input device for use with an electronic system such as a portable telephone. Only
slight gestural movements of the thumb are required to actuate the limited number of

individual keys on the keyboard.
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eye's focal point on the keypad and by a m ni num novenent radius of the
finger of the operator. A second group of | ow frequency keys is arranged
concentriwelBpiabdbut the first group. The invention al soPgarusaz/mg34o the
arrangenment of the keys per se on a keypad. 15 The keys may involve an

al phabet node FatchBsGE0J®I to Tririt URERSEs RN Rakdbhenbile 1Y BORPEE hEDARERTY Lt Ch
(Mode 1) or a synbol /nunber node arrangenent node swtch (Mode 2). Mde 3

i nvol ves ®pé Ahetigihd ANGUAREYsHrE AU AR {h\é%gﬁﬂldbaﬁnamf&mlgg&e% phayage
W

node switch. The rounded keypad al so includes functions 1-

appr opr i akegbdad1ss dsQelik¥ate uldh-dBORREP the Ac%ﬁﬁ?ﬂaﬂdp the center of the
control keys. The function keys provide directions to the device receiving

i nput from t heydheWrdRd réeydRad pbtCih pa;«e;;@ AsBloses a}d&}ggégrﬁ't'm% "rélmd%:& 'ke)gﬁlg c.

Accordi ngly, the present Tnvention presents an e 0 solve

bl . ; _ I , . £ th
probl 8B keQEdard 'ﬁdlﬁg%e:d(rjbe)ﬁ gﬁpll:gz?lg ﬁgaggs Rbd ?Jbg;af t1' vaﬁQ&mﬁﬁ%ﬂ%Qése%d féalglltu%lﬁlg r SZieE;

invention is top keypa evi ce I's Cca

oper at ed ke 9&'&;&@%&%@8&3& ﬁeé’x\ﬁk‘?{y%t?%e k%ﬁp \A\? 03/ %306795. PCT/ US02/ 00734

i nput operations of desired CRAracrar o SRR PLIPOSHRY PBIEM on executi ng

instructions can be quick ' bject of this invention

is to provide a mniaturi zgywﬂmm&ﬁéﬁ whi ch provi des

gui ckness and . ¢conveni.ence in_inputt.i information at. the sa | evel as a
THE peplipar eq%t)?% foe?nrﬁ}ﬂﬁ’ld?d;g?’ﬁﬁ% g2 Rlugity 8 F‘é““fq’g&f%st ¥Fephone

5 keyboard of "a“conpu
or the like. Still ot her object of this invention is to provide a rounded

. a

keypad deUPHE 4, Cérﬁ‘r‘]lara UL sslegted ponfiguiatien fo e QReERd; BYeong i bplrtawmEs: a key
arrange t and.is configured tq facilitate novement of an operating

fi nggg so eHEYs R‘@@‘df’ﬁ Uftg%?%’r%f%“‘@hgs“tga CqyENqyEken FoRERgPening to eloheeni ent
and quic ner. 10 A further object of this invention s to provide a new
and ?rrpr Q‘?f@g] gpliaaeté}oé'\t}f”&fé ma cﬁ%‘%%rém oF Findsderrapgsmeng Yush indefined By gue

geonetric arrangenent of keys. o )
eye’s focal point on the keypad and by a minimum movement radius of the finger of the

operator. A second group of low frequency keys is arranged concentrically about the first
group. The invention also pertains to the arrangement of the keys per se on a keypad.
15 The keys may involve an alphabet mode arrangement activated by an English
alphabet mode switch (Mode 1) or a symbol/number mode arrangement mode switch (Mode
2). Mode 3 involves a foreign language arrangement activated by a foreign language mode
switch.
The rounded keypad also includes functions 1-3 with appropriate function keys
20  generally located in the center of the control keys. The function keys provide directions to
the device receiving input from the rounded keypad such as “enter”, “delete”, “shift”, etc.
Accordingly, the present invention represents an effort to solve the problems
occurring in the related prior art, and an object of the present invention is to provide a

rounded keypad device which is capable of being operated with only one finger, whereby

12



In order to achieve the above objects, according to one aspect of the
invention, there 1is provided a rounded keypad devi ce capabl e of being
oper at ed wotoh/0a7Py one finger conprising: a keypad havi n@Crawe2/mich are
positioned within a novenment radius of the 15 finger of an operator and

cor r es ponidpiitopefagonsedfidesifedWhatabiersEnethdrsib and BIRHS exeBititg! iR€rcBéns can be
instructions and the nunber of functions to be executeg. A high

usi ng- f r eqlliekEnpi@Yenie@Ct i on  conprises a first group of arranged keys anong
the keys of the keypad, the first keys being assigned to English letters

and functions AP ogE& of eligirvilon if kgL laxniuﬁﬁﬁizw%ﬂn&éa%ﬁddr&vicw ters

and function executing instructions. irst keys are positioned In a

circle t yRgick Brodide@ QEieiRR atddnVerlichcd &f idﬁﬁ?in?ﬁ%ﬁﬁ?ﬁ%ﬁlaﬂ 0%l 18R B f’agp the

keypad and by a m ninum novenent radius o nger of the opera

al ong sa flle?ﬁéard’ bf 4 &dpufet f?é{eﬁt whild agm[l(ﬁi:tb E%?éﬂl?ﬁ?ﬁ%@%g?/%;ogq& I y section

conprises the renmai ning Keys anon 0 e second keys

et Pyl Bl e Y AR 0 BT Phefindil AP Aty Shitn

i nfrequently use en rnputtin ters uncti ons ec

instructi T e keys are sitioned outward of the circular
area of tﬁfe?)%ﬁiag{%s%ﬁzq (ﬁ%ﬂ rrécq%gré'%ééfn é%/mé;ngbce 2oy a"f?,g‘iﬂ’i“bé?‘gé% igured to

PCT/ US02/ Q0734 al on second virtual,cqncentric circle and have.a radius
| ar ger th%%‘y‘{%ﬁem?ﬁeﬁ‘.e%%a%%ﬁé'}% tll“gr‘arascf’l the e?&é’H’B{ %ﬁeﬁ"glof‘%ca&rPStpﬁg?m};?gﬁ%ﬁt of
the invention, the Jirst. eys involve a high using frequency key section
and subst BRFICRTYPCR A Apig 1 keys, which are relatively frequently 5

used @hen input%%@% | etters. Accordi.ng to another aspect of the invention,
the ddcond key' MEREeRies:OE this IRYGALRE; i B2 ProYIg dcies; andainpeet iinfe RIRYide &
substantially conprise the consonant keys which are relatively
i nf requen‘N"‘@/"Gé‘@ YPaeav ing gginjaue geametriorrageeamang ot ksyanot her aspect of
the invention, each of the high and |ow using 10 frequency key sections
defines a vi r tih&rdeytosachieps the apovsrobinctre recpigingde @na pipsefgd wesinvenign there
is provided a rounded keypad device capable of being operated with only one finger
comprising: a keypad having keys which are positioned within a movement radius of the
15 finger of an operator and correspond to the letters of the English alphabet required for
instructions and the number of functions to be executed. A high using-frequency key section
comprises a first group of arranged keys among the keys of the keypad, the first keys being
assigned to English letters and functions which are relatively frequently used when inputting
letters and function executing instructions. The first keys are positioned in a circle type
20  arrangement which is defined by an eye’s focal point on the keypad and by a minimum
movement radius of the finger of the operator, along a first virtual circle. A low using-
frequency second key section comprises the remaining keys among the keys of the keypad,
the second keys assigned to English letters and function which are being relatively

infrequently used when inputting letters and functions executing instructions. The second

25  keys are positioned outward of the circular area of the high using frequency key section,
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central point. According to another aspect of the present invention, the
rounded keypad device further conprises a function key section conprising
one or nMOWO lBAYE9s N a third group, said Kkeys being assi gmed/uso2daract i ons
which are relatively frequently used when inputting function 15 executing
i nstruct i Qe a sEBRdivirkdatlcdiRMfiri@éif1 PRI Hal ONRdiub W%aﬁfthé Pfirh@h Hbvaherfti r cul ar
type area of the high using frequency key section, formng a third virtual
circle whghsis concentric wth the first and second virtual circles and
has a radius smaller than the m ni rum novenent radius. According to stil

anot her aspectAce&drnQ%%sﬁ]%ﬁasdeaV@mqb Ghventifle thd FiRk k%f‘sy volfBla Cxlﬁg Pm%eys_

constitute the high using-frequency key secfion, Inc e nuner

and the sg a‘f‘@ﬁ%“‘%’" ibiald &B&%iah%&n;}(ﬁk@ VbW d&égg i hraw%%%é:f%uemg;“ on,

conpri se etlca eys or ot eyboar ccor to stil
anot her ent invention, other |nternat|onal | anguage
charagte?ﬁgggémhrghaﬁ%ﬂgg?o the first group of keys and to the second group

of keys. 14 vo 03 g%gzgoﬁh{c;;g 02 ORT o AR AT Rotf P aspect

of the present Tnventron such as

| i dth d .
O ) el R T oS BRG] SR Bk et s o
of the present nvegt of the high and ow 5 using-frequency key
sections ﬂﬁ?ﬁﬁ@@’ 3% W?Wng5g§§lble rounded arrangenents such as a

vi rt ual elllptlcal arrangenent . BRI.EF DESCRI PTI NGS The above
obj ects and ot/H&Prdfgato,prithes Aspect\PE he, daventign, t%g\lﬁgl‘ ﬁ‘tgh%e W SRR | |

beconme nore ap q@ent after _a read|n€ of the follomnqgﬂdetalled description
when Wakelfequency chﬁﬁloﬂﬁ@f’ﬁ ayiftpal YI*FéhIHPélv\ﬁ’rn‘ﬁg‘?r ropndge jaggngement about a

central point.

According to another aspect of the present invention, the rounded keypad device
further comprises a function key section comprising one or more keys in a third group, said
keys being assigned to functions which are relatively frequently used when inputting function

15  executing instructions. The third keys are positioned inward of the round or circular type
area of the high using frequency key section, forming a third virtual circle which is concentric
with the first and second virtual circles and has a radius smaller than the minimum movement
radius.

According to still another aspect of the present invention, the first keys, which

20  constitute the high using-frequency key section, include numerical keys; and the second keys
that constitute the low using-frequency key section, comprise alphabetical keys or other
keyboard symbols.

According to still another aspect of the present invention, other international

language character keys are added to the first group of keys and to the second group of keys.
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FIG 1is a plan viewillustrating a prior art key arrangenent of a
conmput er keyboard which is enployed for input of characters, nunerals,
synbol s awo B8P3 on executing instructions; FIG 2 is aPgTArs0viEds
illustrating a prior art key arrangenent for a rounded keypad for 15 a

portabl e radi cA&belipowestilMiotier iaSperiBf eheepreathit GlvRARAL SHe kH&Htseﬁgﬁﬂﬂi-dF' G 3
a

is aplan viewillustrating the key arrangement of a rounded keyp evi ce
in accorBegligk chirddfera(shil StCyeimig) Ard Bape@to @h@%rﬁ%ﬁ@ﬁl@tseéoﬂﬁ%mubwgc)glag 41s
a plan viewillustrating the key arrangenent of a rounded keypad ‘devi ce for

i nput of muemeaj&lim,mgﬁonlgg&gg@arr@lf&ﬁqg@ol s in accordance with a second
enbodi nent 20 of the present invention; FIGS. 5a-5b are plan views

il lustrating kexomiizah9asaihsothdr asheb QUM ek RYRAM TR Lh&or theHic of
English letters/ ?uncg?i gns executriaﬁpg‘j3 I nstr ugstéﬁtolngéalnn ’\aé%%oor é%ﬂ%%ﬂ %\A’%ﬂﬁwa tgsrd
enbodismengsif frddiéndd’ ol L Qp; 0 S02/ 00734 FI GS.
6a-6b are sﬁ)%sggctc?vkg?\%?%l\ﬁ/}s@?%ét rgltl ijoﬁéay\gﬁg%er %ﬁg&gr%(%éerf%eeﬁ Ssslu}%é? & n the
rounded k j ding to the present invention actually serves as
a key in%ﬁ?ﬁgg@?gdé;gﬁ?:@é&%é di scl oses an al phabet node arrangenent
actuated by an English i : G 7b discloses a
synbol / nunber node arra unber switch (Mode

2); FIG 7c discl S |/ nu e m)ea angenent activated by a
si/rrbol / number ﬁ(sévﬁ%ﬁ%d?ﬁ%grpg#’erl%%ﬁe an &dmnggizsg% © Prsrtimesnting gl ver si on
of the i n%%&}'lé %%rea ;gplan\'{a% giger%yregdigg Iop %h%rfollc?v\é\fné %Qt’ailed description when taken in

10 conjunction with the drawings, in which:
FIG. 1 is a plan view illustrating a prior art key arrangement of a computer keyboard
which is employed for input of characters, numerals, symbols and function executing
instructions;
FIG. 2 is a plan view illustrating a prior art key arrangement for a rounded keypad for
15 a portable radiotelephone, which is employed as character input means;
FIG. 3 is a plan view illustrating the key arrangement of a rounded keypad device in
accordance with a first embodiment of the present invention;
FIG. 4 is a plan view illustrating the key arrangement of a rounded keypad device for
input of numerals/other keyboard symbols in accordance with a second embodiment
20 of the present invention;
FIGS. 5a-5b are plan views illustrating key arrangements of a rounded keypad device
for input of English letters/functions executing instructions in accordance with a third

embodiment of the present invention;
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FIG 7e discloses a page turning node enbodi nent activated by a page
swtch; FIG 7f discloses phone node enbodi nent activated by a phone
swi tch; FWQ.03/M867085 scl oses right and | eft click buttons i nPCraSenvmi7sonnent
of the present 15 invention; FIG 8a discloses an elliptical arrangenent

of keys; FIGFi8h. 6i-86 |anSE§rslﬁc§&UﬁE@s @l'flfsﬁ‘ﬁﬂﬁn@ﬁﬁreﬁtf e entJ: biferefiCthe
di scl oses a hexagonal arrangenent of keys; "FIG 8d di oses an

rectangul ar arba{yeds Weytad WevikE% ol fie ?e%xﬂ in{entl §t lfo er
ar r angenent ofr keys wi'th 9V10pt§°85d§% Eeysp B &Ip ?f? r e%ng?g? %g{ﬁ ar
ar r angenent of ngyg th 7 optional keys; FI G 8g di scl oses a circular
arr angenent eys I n al phabetical order and, FIG 8h discloses an

arr angement ] array
AV L R S L B L N R A
is: 15 A keyp odgli M]gHttl ng data to a device capable of being operated
with only one |nge3' cohpri si ng: 5ap|uraI|ty of keys p03|t|oned within a
novenent radi o fin rat or orr ondl n | east to
t he sum of theliﬁI rq'u?ﬁ)‘il?&% %P?Ogﬁuwg?rtnécfde a"?‘&fmePt a&gyaé?del? Eﬁ"ﬁqoﬁ rﬂléeél red
words and the |nst c(Le c;ns of functions to be executed; a h| gh

usi ng- frequen W c2n on conprising a first set of keys anobng the keys

f the k d, th t t of k bei ng assigned to English |etters and
Punct one” P30 Elfi T diiGks & Rmiayaig be e BHRTE oS VAEHEY HEOU MGG e <

and function execu
sw?tch %Moc% 3);
10 FIG. 7d discloses a pointer mode version of the invention activated by a pointer
switch;

FIG. 7e discloses a page turning mode embodiment activated by a page switch;

FIG. 7f discloses phone mode embodiment activated by a phone switch;

FIG. 7g discloses right and left click buttons in the environment of the present
15 invention;

FIG. 8a discloses an elliptical arrangement of keys;

FIG. 8b discloses a square arrangement of keys;

FIG. 8c discloses a hexagonal arrangement of keys;

FIG. 8d discloses an rectangular arrangement of keys;
20 FIG. 8e discloses a rounded corner arrangement of keys with 9 optional keys;

FIG 8f discloses a circular arrangement of keys with 7 optional keys;

FIG. 8g discloses a circular arrangement of keys in alphabetical order and,

FIG. 8h discloses an arrangement of consonant keys in alphabetical order and an

adjacent array of vowel keys.

25
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instructions, the first keys being positioned in a round type configuration
which is defined around an eye's focal point on the keypad and a m ni num
noverment wadBw3e79Hf the finger of the operator, along a fiPCItUSeR/0G764l
circle; and a | ow using-frequency key section conprising a second set of
keys among the 15 keys of the keypad,of bfgggecond set of keys being
assigned to English letters and functTons which are relatively

i nf requenfyhy; idisiggheaien i nputting letters and function executing
instructions, the second set of keys being positioned outward of the round

type confj gurgfj hi | Q- fr K i aroupd a second
virtual circle %?‘g Or?@ﬁ%@hg%ﬁﬁ%@&{efﬁﬁd Ee%(%%?? g%épe\%is(r&% Ua b?:l?'rpg? "&fhd has a
radi us Iagog[%;i iglg.an the 20 m ni mum novenent radius of the operator's
finger. 2. ke ‘pad for inputting data to a device capable of being

operatted with only_one finger in.accordance with Caiml. wherein;, the
f!orsttskeys t hat cgﬁﬁrltfrglétytogg%sl pgoﬁltlgg?dﬁvdﬂﬁpéqxagyfwnkﬁngé)&t?eo ngeyof an
substantially vowel keys that.are relatiyely frequently used when i nputting
letters. 17 V\ﬁpﬁrﬁ'ioﬁ?ﬁg%"?’q@‘ﬁ%ﬁt/ B"@?%ﬁ tY‘%.SX’R e@‘ﬁdﬂ‘“TbS'i Ofeléﬁ%]ﬂsthi Eﬁerﬂata to

a device capabl e.of .bei ng. oper.ated wth only one finger in accordance with
C ai m 1 wher ei"ffi*"f Eoré@é‘g'r?g 8%‘?5 WPrq\%méf)gthFH‘é‘%/mﬁt&’?éP%g‘ﬁ‘ft@nf foebejeggguted;

usi ng-frequency key section conpri se consonant keys that are relatively
i nfrequently used éﬁéﬁ% ‘i‘%‘ﬁcﬁ“ﬂi“ﬁt?%h@ﬁ'@‘? cemprising & &{sh ¢t o keys #mpengttheg dat a
to a device capabl e of being operated with only one finger in_ accordance
with daim1 iﬁ)‘%m‘ﬂe keprpady tie digst sef of kews orina assigned ickinghish fetiers and funetionpy one
or nore third keys; function keys positioned anywhere wi thin a novenent
radi U§ of the YWhidhgaie relatively, frequepthy gsed whanginpetiing dettersrandi functign texpeuting et of
keys and; 10 the third keys being assigned to functions which are

rel atively fr deptraetiang, the dist keys being positioned in a round type configuration which is

defined around an eye’s focal point on the keypad and a minimum movement radius
of the finger of the operator, along a first virtual circle; and
a low using-frequency key section comprising a second set of keys among the
15 keys of the keypad, the second set of keys being assigned to English letters and
functions which are relatively infrequently used when inputting letters and function
executing instructions, the second set of keys being positioned outward of the round
type configuration of the high using-frequency key sectioh, around a second virtual
circle which is concentric with the first virtual circle and has a radius larger than the
20 minimum movement radius of the operator’s finger.
2. A keypad for inputting data to a device capable of being operated with only one finger
in accordance with Claim 1 wherein:
the first keys that comprise the high using-frequency key section, are

substantially vowel keys that are relatively frequently used when inputting letters.
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when inputting function executing instructions. 5. A keypad for inputting
data to a device capable of being operated with only one finger in

accor dancwowsobs7¢ aim 1 further including: a plurality of PCoOnsSo/enT3keys
positioned on the keypad device anywhere within a 15 novenent radius of

t he operad.i ng A kéyped for hpuktink ay@asla ﬁ@ﬁcechﬁHBletdf'B&ngéf)&atE@vvﬁh@ﬁl‘{/'oﬁgﬁﬁé’d?ab| e of
being operated with only one finger in accordance with Caim1 further

i ncl udi ngin adacdrdbned WRRCledi 15@.tdi@n conpri sing one or nore keys, the function
keys being assigned to functions which are relatively frequently used when

i nputting functionthe2Qcsmgeset!bf REys! Mt do&tithi@ e lcﬁ'&nqgné Jeﬁgp%él)p&cﬁ&ys bei ng
positioned inward of the round type area of the equencéy key

section, in a dofbfig hiohkid |ke§s' thétlafe rMALGy | in?reﬁ?&ﬂﬁf E&eﬁ I\hﬁ)ﬁMn&ﬁntg%ttysr st and

second virtual circles and has a radi us snal m novement

radi ug. 18 m@ﬁéﬁ%&?ﬁlpﬁﬁé W0 ﬁf 99&/%% carl#able'%f & %4? 8@&&9& w1tﬁ'8 gtolng g‘}g gta to a

devi ce capabl e of bel ng operate N aceordanes with

G ai m 1 WGk ingd D Ll el Bliuifgs wni ch const i tute the fi gh

usi ng-frequency key sectli on, e nunerical keys; and, 5 the second

set of keys that ﬁg[ﬂ]ﬁ’t‘:{( nulgeg, Sw%n cgnsny%edr]%({?r ggrgare%%lré<€%’5’sectl on, conprise

ot her keyboard sy eys-or utting data to a
devi ce capabl e of el Y, ORE erated

Claim1 wherein: th&FTHS %‘tlodlfwﬁ'@?@eén‘éltﬁﬂg nféclévgg‘ﬁ?f rgét‘s gtfctﬁgrgggerr]% r Vr: E "
mappi ng of A% oil)'e(:)ra Iop tse(lauri Eg);slcgrrrl]%nslgé P Hl %E:tso eys a gb ol's.
10 the third keys being assigned to functions which are relatively frequently used
when inputting function executing instructions.
5. A keypad for inputting data to a device capable of being operated with only one finger
in accordance with Claim 1 further including:
a plurality of function keys positioned on the keypad device anywhere within a
15 movement radius of the operating finger.
6. A keypad for inputting data to a device capable of being operated with only one finger
in accordance with Claim 1 further including:
a function key section comprising one or more keys, the function keys being
assigned to functions which are relatively frequently used when inputting function
20 executing instructions; and,
the function keys being positioned inward of the round type area of the high
using-frequency key section, in a third virtual circle which is concentric with the first

and second virtual circles and has a radius smaller than the minimum movement

radius.
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9. A keypad for inputting data to a device capable of being operated with
only one finger in accordance with Caiml wherein: each of the high and
| ow usi ngwDroagspty key sections define any possible virtraalusg2eoanded
arrangenment. 15 10. A keypad for inputting data to a device capabl e of

bei ng oper.at ech Kéybh PRInpuding dith REEdevice b RYFBERAE Spathtbdwith @ﬁlgnorne pﬁg& ein:

d
the first and second sets og keys conprise any size or physica m 11. A

keypad f oh atdoRidhéd With AR 1 therirdevi ce capabl e of being operated with only
one finger in accordance with Claim 1 wherein: 20 the first set of keys

dth d t ¢af T i -ph i ockw se
an e second set ypffkeys oﬁkgysp\Ql?lbl}( cORBMd me%%hsﬁlggggéﬂm@{) k&AL el

arrangenent with the second set o eys being p ncentrically

and at a predcgglngeqﬁq,egj: kancgkdf romthe first set of keys. 12. A keypad
for inputting data to a device capable of being operated with only one

finges in accor dapeeeuiineChak s mthShgit: o1 WO, G3H-A0I95 BSTLUR02/ 00734
na tne % se({ ac[teryngfé

the keys of the first set a eys o he  secon

| etter-wse i { hi ircles. 13. A keypad for inputting
data to a dev?%%lf’@%g)g[ﬁgé/y%f)grggfﬁﬁg&gkesrogtsgﬁé'wth only one finger in

accordan Wit jm il erei.n: 5.the keypad, device .i erated.wi th one
Chunb. 18 A PeySRE! B holE fof o urkitE HEYE 2 b0RY bGup B OB oBe eyt
operated . th nley ane. fi [l'l%(ilé .in accordance with Caim1l wherein: the
keypad deVit “ﬁgc o‘ﬁ@}g%‘a ¥'Hot h thumbs to facilitate speed of

operation. 10 15, fleypad fof, inpytiing dat Lp,a device capanle of bei ng
10 international alphabets or symbols.
9. A keypad for inputting data to a device capable of being operated with only one finger
in accordance with Claim 1 wherein:
each of the high and low using-frequency key sections define any possible
virtually rounded arrangement.

15 10. A keypad for inputting data to a device capable of being operated with only one finger

in accordance with Claim 1 wherein:

the first and second sets of keys comprise any size or physical form.
1. Akeypad for inputting data to a device capable of being operated with only one finger
in accordance with Claim 1 wherein:

20 the first set of keys and the second set of keys are positioned in an
alpha/numerical clockwise arrangement with the second set of keys being positioned
concentrically and at a predetermined distance from the first set of keys.

12. A keypad for inputting data to a device capable of being operated with only one finger

in accordance with Claim 1 wherein:
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in accordance with Claim1l wherein: the first set of keys and the second
set of keys are positioned in an al pha/nunerical clockw se arrangenent

wi th resp&oto3vas7eaich ot her with the second set of keys becmgiSovsi7si oned
concentrically and at a predeterm ned di stance fromthe first 15 set of
keys, said keys beitrgkess/bEthaftst abtland itk 1D BAMBYERNE S&alteind@ TetleR widagn i 1 St
and second set of keys. 16. A keypad for inputting data to a device
capabl e of beirpgeaREEacBHrivtitdlesONl Yy one finger in accordance with Caiml
wherein: the keys of the first and second set alternate and conti nue

cl ockw sej:s | R8Bad Rr irdlifl BRERAS d&Rle BRI of géi]p ? ?g%?étg% {@itg ?nl& ond ﬁﬁ%e'r ve

concentric circles. 17. A keypad conpri si ng: eys conpri sing

a pluralifcQkqdnboh i etiah llg@%,%irpavi ng a center coinciding wth the eye's
focal point and having a predeterm ned rounded configuration, said keys

cont Puraii on: and 36 0p BaruaaRBEA B Bt BubB7sd ' cecond set of keys

i Si AR 4 ndividual . k di | | d
conoentri car gt R |G et PR SrRBNY pafleERLR R ead 678 g

arranged .n.a predeterm ned order. 18. A keypad in accordance with Caim 17
wher ei n: lhqﬁ%&%fllervéqﬁh éggm nghﬁreeV'S conpri ses keys substantially frequently

used in input and _ the second set of keys.conprises keys bheing |ess
frequently used i nﬂieng ‘f“ff@‘."C% 'f(e%,pﬁrég’%l W‘tgclr&%? &E‘H@é‘ \%{tf?f’"élﬂt&i ?Heids7 %Fher ei n:

the first and second set of keys each conprise a predeterm ned arrangenent
of keys posi PYRLY" al phabetically in a cl ockwi se pattern.

10 15.  Akeypad for inputting data to a device capable of being operated with only one finger
in accordance with Claim 1 wherein:
the first set of keys and the second set of keys are positioned in an
alpha/numerical clockwise arrangement with respect to each other with the second set
of keys being positioned concentrically and at a predetermined distance from the first
15 set of keys, said keys being substantially in alpha/numerical order in the first and
second set of keys.
16.  Akeypad for inputting data to a device capable of being operated with only one finger
in accordance with Claim 1 wherein:
the keys of the first and second set alternate and continue clockwise as close to
20 alphabetical order as possible in respective concentric circles.
17. A keypad comprising:
a first set of keys comprising a plurality of individual keys having a center
coinciding with the eye’s focal point and having a predetermined rounded
configuration, said keys being arranged in a predetermined order with thing the

25 rounded configuration; and,
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10 20. A keypad in accordance with Caim 18 further including: an
arrangenent of keys nounted on said keypad for executing predeterm ned
functi onswo023/03¢89keypad i n accordance with C aim 18 wher eiPeT/tS02/00584 f i r st
set of keys or the second sets of keys conprise keys for inputting 15

numeric charactersg s22ndAcksyREd cioﬂlpﬁ?lﬁée”}:l ’}gf:r‘ty%ftindiQdﬁé nﬂe}? a\‘é\?&fnﬁfnn' the

L _
first and second set of keys conprise ys inputting pre erm fAed

| nternati onal kRRANRAR] ERERALAY the inded BRINAT L HCRLANGPL S bilinll &l M 22

wherein: 20 the first set of keys conprise substant y Vowe

and the seconqﬁ%ed_igggégmm&%e only consonants. 24. A keypad in

accordance with aim eln: both the first and the second set of keys

conpri se ns r . i.n. an al phabetically clockw se
pattern, g;(l?ld \% aog %rcgog ag‘?ezwé‘?%‘?{ggzq%hﬁgg" 25 different predeterm ned

pattern adjacent tgq t | ockwi se_pattern. 2 03/ 036795 PCT/ US02/ 00734
25. Askeypad in acglgr gtrfgte%eﬁco(ﬁléfsﬁ% lie?lsf'fprsgaﬂi\i\‘%ﬁyi @Fﬁ'ﬁlyﬁﬁ?fﬁ‘ iopytagd keys

for selectively inputti di ffer.ent case characters and functions. 26. A
keypad in accé&le 5?10(?1(% S\%iqr}%eﬁcgm’ie?ﬁcﬁﬁg’lggﬁgﬁ?ssgeﬂ‘fﬁ‘%“? N WUk eys for

sel ectively i tting different se . characters and 5 functions is

posi ti onglgyi n[}g#j%‘l“{]\a ARy "ﬁe‘fvﬁléeﬁﬂﬂﬂgév ’Fl'f st set of keys and near the

eye's focal point. 27. A keypad in_accordance with Claim 17 further _
i ncluding: a plur afhiethVSth’gﬁ%ggdd?e pf keyeeash comgpiveddsedsterm med amangemew o€ sai d

k in .. . . .
eys being keys positioned alphabetically in a clockwise pattern.
10 20.  Akeypad in accordance with Claim 18 further including:

an arrangement of keys mounted on said keypad for executing predetermined

functions.
21.  Akeypad in accordance with Claim 18 wherein:
either first set of keys or the second sets of keys comprise keys for inputting
15 numeric characters.
22. A keypad in accordance with Claim 18 wherein:
the first and second set of keys comprise keys for inputting predetermined
international language characters.
23. A keypad in accordance with Claim 22 wherein:
20 the first set of keys comprise substantially vowel characters and the second set
of keys comprise only consonants.
24. A keypad in accordance with Claim 22 wherein:
both the first and the second set of keys comprise consonant characters
arranged in an alphabetically clockwise pattern, and vowel characters arranged in a

25 different predetermined pattern adjacent to the clockwise pattern.
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positioned wi thin the rounded configuration of the first and second set of
keys in a 10 specific portion thereof. 28. A keypad in accordance wth

Cl ai m 17 worosioad795 ncl udi ng: a plurality of keys for input®cagspr/edes er m ned
symbol characters, said keys being positioned within the rounded

confi gur atg.on Okeyph®infacEcrdanddWith ERRA 798 thePinclt@)g: 1N @ specific portion
t hereof. 15 29. keypad in accordance with Claim17 further including: a

space key nounted @RetldiReys %’r@@@ctWeiﬁh?h ] 1ﬁtr%§ttca§eeéh?ﬁEte}§%X§ functishs, A keypad

i n accordance with Caim17 wherein Irst set o eys conprise keys

l'ess freqgent | yidpedin' dedrdiibd Wi G 1S 75%ERAE set of keys conprise keys
used substantiall'y nore frequently 1n input. 20 31. A keypad in accordance

with Caim22 whergifigt oife%(é)%; for Skle&t vey}ﬁ?uﬁ\’ﬂgpdr] to{ys ﬁara %\?\ga?]

characters and the secon keys ¢ I se su

charagters. 3udlokexnad db&da]ﬁ&;}[aﬂg%ﬁml Mol ?'H GRBELS &aﬂglggr ygvel

characters are positi € ac
configuration e% H}gl psorieqond set of keys 22

27.  Akeypad in accordance with Claim 17 further including:

a plurality of keys for executing predetermined functions said keys being

positioned within the rounded configuration of the first and second set of keys in a
10 specific portion thereof.
28.  Akeypad in accordance with Claim 17 further including:

a plurality of keys for inputting predetermined symbol characters, said keys
being positioned within the rounded configuration of the first and second set of keys
in a specific portion thereof.

15 29.  Akeypad in accordance with Claim 17 further including:
a space key mounted on the keypad within the first set of keys.
30. A keypad in accordance with Claim 17 wherein:

the first set of keys comprise keys less frequently used in input and the second

set of keys comprise keys used substantially more frequently in input.
20 31.  Akeypad in accordance with Claim 22 wherein:

the first set of keys comprise only consonant characters and the second set of

keys comprise substantially vowel characters.
32.  Akeypad in accordance with Claim 24 wherein:
the vowel characters are positioned in a straight line adjacent the rounded

25 configuration of the second set of keys.
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