10

15

20

WD 2004/ 084528 PCT/ KR2004/ 000575 CHARACTER

ARRANGEMENTS, | NPUT METHODS AND | NPUT DEVI CE Techni cal
Field The present invention relates to character
arrangenents, input nethods and input device. Mre

pa fobgosumsl y, the present invention rel ates porKes®amos?s
Engl i sh and synbols arrangenents that are effectively
arranged on a limted nunber of buttons, input

nmet hods using the character arrangenents and i nput

devi ce thereof. Background Art 10 Up to recently,

GRRAC Y ARKAN i B R SR o0 Yfvice

portabl e devices such as cellular phone, PDA, renote
controller, both having a |limted nunber of buttons.
But, since the portable device was not nade
e hal for inputting characters and the function
T%%hﬂ%ggﬁkying character was just added later to :
enhance its performance, it is nore 1.5 unconfortable
t han TRE meppicrention irelafss rte afhhiacide virangemeipt Mp@xmethods and
arranged buttons or al phanuneric keypads as an i nput
T t
%%rﬁeo Egor égﬁg@%lhﬁ?ﬁ }%gééﬂ Elgvy Eggnr Selzltésnlo %Qreaﬂ‘ YTR@ER and
conventlonal to aSS|gn nore. than two _characters on '
sygrholt arrpgengs ithat gregeifectively weppgsdeon pilanited yumber f buttons,
such that the user nmust push nore than at |east two
inB bl theBSdstiRinG PheQbbradte LA RMBEH GIs 40 it dBALE thédof. 20 Up to
now, various character arrangenents, input nethods and
i nput devices WD 2004/ 084528 PCTI KR2004/ 000575,

. Background Art

Up to recently, mény iﬁput methods and character arrangeinents have been
proposed to support ‘character 'inputfing’ on portable devices such as cellular phone, -
PDA,.remote controlier, both having a Iilm;ted number of buttons. But, since the
portable device was not made originally for inputting characters and the function of
inputting character was ]IIS'[ .addea later to enhance its perférmance, ' it is more

uncbmfoxtable than PC keyboard. The portable device adopts 3x4 arranged buttons or

' alphénumeric kejfpads as an input means. The alph.anumeric keypad has a limited

number of buttons less than the PC keyboazd. It is éonventiqnél to assign more than two
characiers on single buiton in order to overcome this limitation such that the user must
push more than at least two buttons to select a character to be inputted.

Up to now, various character.arrangements, input methods and input devices
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have been devel oped to inprove the efficiency of

i nputting characters by using al phanuneric keypad.

Al t hough sone of devel oped nmet hods can enhance the

i nput speed and the user convenience, there is a

i cwwossbast t he user is conpelled to | earn tiper/xkeW/000575
character arrangenent. Nanely, the all of devel oped

net hods bring a new character 5 arrangenment or an
increase in buttons. Thus, in order to adopt a new

i nput met hod, the user has to be acquainted with the

nput the ch a er arran t t he

nill o BV P i s P 40 ik sbregilS by vsing
changes in the structure of portabl e deV|ce,
alpbpewicaic| keypad. tAlthonginbene of dbuddped smetbodscennt dibantsethe input
hesitates to buy a portable device with unaccustoned
bR s TR Fonboni el ol A 08 s i opom e
be smal |l er. EspeC|aIIy, frontthe user's point of
ngw sharagigr amaaghsnenb Naorelynthe 2l of devielopedh methiods rotgernew character
arrangement than the input nethod. It nmeans that the
af RN bR A48l inG8Re APRlt¥nY A QYR ofdaP £ D8 it

portabl e ded?ce eV\nthoﬁt anang #Lgﬂgccustéﬁe ﬁg&mdihe
character arrangenent and the user can sel ect input
USRE RS B BG pegepgicf oyitinthedrgrut methodsad dhq pharaster gframyempnhefsthe
FIG 1 shows English character arrangenment according

sdue fihe, 490 eBeRhmifitne i Had ko makd fome’ctaBiQeSn HRIsBA&ure of portable
character arrangenent according to the present

TR R R S e

character input nethods that can be applied to the 2
AN GO /D8t S ABmBCTIpKRAGMOADTOBIY one of input method and character

arrangement is changed, the burden will be smaller. Especially, from the user’s point of

- view, it needs more time to learn the character arrangement than the input method. Tt

means that the manufacturer can apply various input methods to the portable device
without changing the accustomed character arrangement and the user can select input

method fitting for himself.

Description of Drawings
FIG. 1 shows English character arrangement according to the present invention.
FIG. 2 shows Korean character arrangement according to the present invention.
FIG.3 shows symbol arrangement according to the present invention.
FIG. 4 shows a table of character input methods that can be appled to the

2



10

15

20

character arrangenent according to the present
invention. FIG 5 is a flowhart for distinguishing a
| ong- pushed button and a short- pushed button
according to the present invention. FIG 6 is a
Wovesas2sf or usi ng a shift button accordi ng Fca/R#2604/000575
present invention. 5 FIG 7 is a block diagramof the
i nput device according to the present invention.
Techni cal Problem Accordingly, it is an object of the
present invention to provi de fundanental and

act ¢ arean enents t.hat can be applied
E%Eé/t%lrﬁ%gn enflmn{ Ut 8&11%6 %Se?ﬂﬁ‘fe“%lﬂle 10 user who is
accustoned to another i nput met hod can i nput
char ddGepsiswa flowchret dradistotgeishingra bmgeoeirtl tofitoh lvad a short-
present invention fast and efficiently. Another object

[ ' provi de new i nput
ﬁ%?gggﬁﬁ{ﬁgﬁﬂﬁ%aﬁﬂﬁgkkgﬁl|e3£¥b an existing character
arrangenent as well as the t hose of the present
i nverfloh issdlarrbnrt forasing ashifitutios aecording ortbeipreseniingension.
t he existing character 15 arrangenents can i nput
char anger & ahﬂoéﬁlﬁag}'_ﬁﬁ \OF 108 i @ ackdHEin tgﬁ ﬁI’csent invention.
i nvention easily echni cal Solutron Ac
one aspect of the present invention, there IS prOV|de
a keypad consisting of plural buttons for user to
i nput characters manual ly, conprising: a first 20
Teckuienh Pi-éblemt wel ft h button bei ng arranged in 3x4
array, a first character set conprising 3 WO

2004 4 004/.Q00575 char rs af

Fr et i S 46 s P eaoe BrioBe Bafnental ana
first button to said twelfth button as a first
efficEembainmcier arrgmemants dhbcadicappliet to vanqusiisput gnethods so that the
characters of

user who is accustomed to anotber input method can input characters with the character

=

arrangement of the present invention fast and efficiently.

Another object of the present invention is to provide new input methods that
can be applied to an existing character arrangement as well as the those of the present
invention so that the user who is accustomed to one of the existing character

arrangements can input characters by the input methods of the present invention easily.

Technical Selution

According to the one aspect of the present invention, there is provide a keypad
consisting of plural buttons for user to input characters manually, comprising: a first
button to a twelfth button being arranged in 3x4 array, a first character set comprising
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m ddl e frequency, being assigned to at |east one of

said first button to said twelfth button as a second
character, and a third character set conprising
characters of low 5 frequency, being assigned to at

Ive@ gao4/0n38280f said first button to said twelf theThutzb@moosys
as a third character, wherein the character included
within said first character set is selected by

pushing a single key and the character included within
said second character set and said third character

y..a_predet i npu 1.hod, ,
e Bl r MY vanRb et ey R s s biteon to s
character set are assigned to one of said first button
twolfihighudton 129 4 fiedt fohbrabhat, taosecomd charsdteteseatcomprisifig characters of
i nputting characters by both hands. According to
v re.is

TR PP i e R0 38Rl o el Bysg RS 10 S v
sel ecting one anong a flrst characters to a thlrd
buken at b speond rhararer, and 2y i cbyipetar $at optmpdsinatchirectsts of low
one of the first characters to the third characters
fleguai$, tenRthsdignedlio
o ftﬁh E%t t o%ﬂ 15 rﬁ%é’éﬂ? ?sgglffﬁé%bﬁ&i Q%{e‘%’ﬁ&ﬁ] Bhtton as a
t@ﬁ{jton and the twelfth button work as a left shift key

chgracter, gferadh fhechpiagies welyded Y paid dishshpiptaggset is selected
detecting that one anong twelve buttons is pushed,
bt ginghiing nsingle Wwe iukibthe Qharfddér indlededfwithik &fid ssebhd thatdcY set and
and a right shift flag is set, outputting the second

naf. char er. of .t he buttaq
B UREBRRE s 38 Ll 58 PRk Bt ot p AL Bhertn atld e
left shift flag and the right shift flag is set, 20
charaaterrehiorsgid it ebaracier ved et dseigpadstoaohe o tshid firtsbuoos 1@ kaid
the left shift key and the right 4 WD 2004/ 084528
PG, bR R04 ey :HQP@ el eft shift
f?%% andqgﬁgggﬁgﬁfﬁgﬁ§}t%§¥C&&as S 1('?Jthh%]{lng one of

the left shift flag and the right shift flag if the
pushetfepidingote prothyscasect (gfethp gresentinventicmy thenel is fpeovided a

method for inputting characters by selecting one among a first characters to a third
characters on a 3x4 arrayed keypad in which at least one of the firsi characters to the
third characters is assigned to at least one of a first bution to a twelfth button,
respectively and the eleventh button and the twelfth button work as a left shift key and a
right shift key respectively, comprising: detecting that one among twelve buttons is
pushed, determining whether or not one of a left shift flag and a right shift flag is set,
outputting the second character or the third character of the pushed button on the basis
of a predetermined rule if one of the left shift flag and the right shift flag is set,
determining whether or not the pushed button is one of the Ieft shift key and the right
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right shift key, and outputting the first character of
the pushed button if the pushed button is none of the

| eft shift key and the right shift key. 5 According to
still another aspect of the present invention, there

w0 pogeatsddd a nethod for inputting charact epcb)r2004/000575
sel ecting one anong a first characters to a third
characters on a 3x4 arrayed keypad in which at | east

one of the first characters to the third characters

is assigned to at |least one of a first button to a

[fth button | d.t eleven h butt
ey ehopit BF fort T e e B el e Rty e P e e
conprising: determning a long push or a short push
shift dlag ené therightsiifivillay & theiptshad bitton ipusdheitthe thfit shiftrkey ngl the
whet her or not a shift flag corresponding to the shift
Jeys . t t C o}
ngxﬁ. s.%aﬁ ?cﬁgfa%g togﬁ)ld[tﬁllé thi @Qst @Srgagf ?{‘ gilﬁ ﬁgﬁﬁ{&ﬁﬁ& on & tﬁe Byshed
a predetermned rule |f the shift flag is set,
bujmes pangiof thedpleetil keyoundibe righiehifushied button is the
shift key if the shift flag is not set, setting the
shi f %c%lﬁﬁ:tg' th stift GnPHSNRAeR Wt ¥R prdRni ﬁlVEﬁlﬁmS fefel is 3V1ded a
and out put |ng one corresponding to the |ohg pus
t he short among the first character to the thqu
methad fex apﬂgwgtq#éraﬁa% gié delpeiingopneopmengea Jigl chagtepso a third
predeterm ned rule if the pushed button is not the

cigifdcters by 3xAaaayed H&Qﬁidomsﬁr]mbl{ atflBe B¢ oRBBERE BhratlR to the
present invention, ere is provided a nethod for

R R A R

of a first button to a tmelfth button by a nunber of
rebpeictrody Sn\0he Gl4£08 452180 REHdl HR2AGCHH0 DS wptkshs a shift key,
conprising: determning a |long push or a short push

a%ﬂgﬁg '%ggf}m"ﬁ%rsgxﬁﬁaracter§¥%§?ﬁgégﬁgm%9%&§§g%F&%msE

pushed, determining whether or not a shift flag corresponding to the shift keys is set,

outputting the second character or the third character of the pushed bution on the basis
of a predetermined rule if the shift flag is set, determining whether or not the pushed
button is the shift key if the shift flag is not set, setting the shift flag if the pushed button
is the shift key, and outputting one corresponding to the long push or the short push
among the first character to the third character of the pushed button on the basis of the
predetermined rule if the pushed bution is not the shift key.

According to still another aspect of the present invention, there is provided a
method for inputting characters by selecting one among a first characters to a third
characters assigned to one of a first button to a twelfth button by a number of button

5



10

15

20

corresponding to the nunber of button push in the case
of the short push, determ ning whether or not the
former button being pushed just prior to the

| ong- pushed button is 5 sanme as the | ong-pushed button
wo tdaeosasese of the | ong push, separating thepCr/KR2004/000575
| ong- pushed button fromthe fornmer button by

inserting a separator if they are sane, and separating
the I ong pushed button fromthe fornmer button by
inserting a space if they are not same. According to

i ot hey . aspect of the present invention, there

oftd B U ARREE o g PSS B Rt mol St G afpoe Twetve
sel ecting one anong a first characters to a third 10
butkons ais tpaskedp putpuBing auer ayew Keyfat charackdyi whilat third adtaracter

one of the first characters to the third characters is

r nto . .

e R R e L

of a line longer than a predeterm ned | ength when one
whekhprgor Ros [theeloprert batten bsing pystied juss priputot fha donghmisheslcionign is

character or the third character of the pushed button
sdRy 4sQBPRMElIpDghell Gukditin!i ' g & i g

15 predet ngP mglneg r%ﬁg,tﬁé&%ts ée“rﬂintﬁ%iidr‘ll1 g Ig,ggF gﬁéﬁgagﬁﬂeg?ﬁgap&hed

short push_ if no line direction exists on the .
butiqn e dheforpes putiom By BiSetHOE 8 ispRpraiprclt hsy g §8Ive PRfySepayating

the long push or the short push anong the first
thehepamisked Buttoh NEmithé folned Wutiag be ins@ing B 8paRb SNBSS BehdtQBme.

on the basis of the predetermned rule. According to

still her pect of the_present inventign, there

s prischbd e 3 85Ghetacd 5t MeRER ovaitar Bitedk SRaied »

sel ecting one anong a first characters to a third 6 WD
2hod /05 Hp2BnPCHAKRIS b/ GBRETS ooh amaag erfirsiochamc®xsAto a third

arrayed keypad in which at | east one of the first

HRREAC bR L Sxh Arb A keypad in which at least one of the first characters to the

third characters is assigned to at least one of a first button to a twelfth button,
comprising: determining 2 direction of a line longer than a predetermined length when
one among twelve buttons is pushed, outputting the second character or the third
character of the pushed button corresponding to the line direction on the basis of a
predetermined rule, determining a long push or a short push if no line direction exists on
the selected button, and outputting one cotresponding to the long push or the short push
among the first character to the third character of the pushed button on the basis of the
predetermined rule.

According to still another aspect of the present invention, there is provided a
method for inputting characters by selecting one among a first characters to a third
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third characters is assigned to at | east one anbng a
first button to a twelfth button, conprising:
determining a | ong push or a short push when one anong
twel ve buttons is pushed, outputting one
one pe&paasdi Ng to the | ong push fromthe secopér/kr2004/000575
character and 5 the third character of the pushed
button on the basis of the predetermned rule in the
case of |long push, determ ning whether or not the

button is successively pushed in the case of short

ush, outputting pne correspondj ng. to.the, successive
ey PB -t Rrpabinay BER af les) o §E e haractess 1o the
character of the pushed button on the basis of the
thirdechataetors isedsighad ®© dtrledshene asenph firkichiBi1oa ae Stwetith bution,
push, and outputting the first character of the pushed

Ut 1 if. the.button is ,not_successivel ushed. .
oGSt etmimioB SpHE S pLT D edl S Bl naRe intons i
invention, there is provided a nethod for inputting a
pesbed rmitpsittinea@teatoriespoadifig ke the rroatepushtfivew thecdramgi chgracted end

on a 3x4 arrayed keypad where a first character that
. : ¢ . . ¢ : )
PR SR et BT Bl 3 LR 2 PEaRERATIe in the
assigned to, conprising: 15 detecting a first button
c3sp ofi fong pusth dleferpping iplpiher @haotdhe baitm 1 spespssiyglyt mshed in the
input is one selected froma group consisting of a

c&Bof $holk@¥ish, dulRitthgRES Borre@lgtﬁﬁﬁfgttp BiS0c@Bve R BoRAhé Mrond

of them wherein the shift key is one selected froma

roup consisti 0 tton *.and button # on th )
R a5 eebed Pherler obwbhs ol S ptsborinof e PrEpgpmined
node, wherein the second button input is one selected
nifi¢ dnthe cgpeariphocamoeadssite pughodndaoutpitiirgsihe Viest 2Rarfiiatof the pushed
| ong push, a short push and conbi nation of them and

b@%&ﬁﬁ@%h@%¥§g§§§§&%%%F§’ er ‘gggo?gss?edeternined

according to the conbination of the first button input
According to still another aspect of the present invention, there is provided a

method for inputting a second character in a first mode without changing mode on a 3x4
arrayed keypad where a first character that can be inputted in the first mode and the
second character that can be inputted in a second mode are assigned to, comprising;
detecting a first button input in the first mode, wherein the first buiton input is one
selected from a group consisting of a shift key, a long push, a short pﬁsh and
combination of them, wherein the shift key is one selected from a group consisting of
button * and button # on the keypad, detecting a second button input in the first mode,
wherein the second button input is one selected from a group consisting of a successive
push, a long push, a short push and combination of them, and outpuiting the second
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and the second button input, wherein the sel ectable

conbi nation of the first button input and the second
button input is assigned in the first node. According

to still another aspect of the present invention,
Werw4183538r ovi ded a 5 device for inputting clranaab@npes?s
conprising: a keypad, in which a first button to a
twelfth button are arrayed in 3x4 matrix, at |east

one anong a first character to a third character is
assigned to one anong. the first button to the twelfth

ey e hut t and t.he | £t .
cBphE maf Fbrk e SN OLD ') AL, coBfinaDF o O s ppton impur
detecting which button is pushed and determ ning a
and thy spepsd buttosimont, whersin thé seldetabltatombiretiot of the first dutton input
button 10 processor for selecting one corresponding to
I -tg§ﬁ% - pushed button
ag%ﬁgsg‘%b%g%ﬁfltgplgﬁgaéég%lg{ o T Qﬁ{) W rd character by
checking a shift flag's state corresponding to the
shi f tAREIding foostBl spofist pseesh of e prasent dBvention, ghire fs prowiged a
that is set or reset by said button processor and
ds¥ies foR Gnpubtthgfdhibibte S b@:ﬁ@@gu? 8 k&ﬁaaa,hﬁ W JEDBE RIS L Swelith
that are assigned to said each button. 15 Mde for
I pventi on The qgaracter arrangenents of the present
ORHORHE PO 4R SFomalry Bhipastonecnang i i chappctpr| hird character
buttons arranged in 3x4 matri x(hereinafter,
indivesd @tinegnaag thefipabition 30 thehatlfthrattad dintlitiNébventh button
button is needed. The character arrangenents of the
' ' r esi.gned _after.cal.cul ati.n
o BRILoh BHEAL O B ShE B MR Bt s BBy pucon
mnimze 8 WO 2004/ 084525 PCT1KR20041000575 t he nunber
ippushed anshdgierghining 2)losg pushxdirrsher pusieofiide dofectod bhtidrpndsition
and (3) to help a user
processor for selecting one corresponding to the long-pushed button or the short-pushed

button among the first character to the third character by checking a shift flag’s state
corresponding to the shift key, and a memory for working as the shift flag that is set or
reset by said button processor and storing the first characters to the third characters that

are assigned to said each buiton.

Mode for Invention

The character arrangements of the present invention are for a keypad consisting
of twelve buttons arranged in 3x4 matrix(hereinafter, abbreviating as ‘keypad’) so that
no additional button is needed. The character arrangements of the present invention are
designed after calculating the appearance frequencies of each character: (1) to minimize

8



10

15

20

| earn easily. In conclusion, characters are arranged

to each button in order to nake it possible to input
characters fast when the user gets used to the

character arrangenment of the present invention

W0 200¢/P84a28pr oper practice to nenorize it. 5 Bagrrrebdaypos7s
one character to three characters(the first character,
the second character, the third character) is/are
assigned to each button, and the first characters are
used nore.frequently than the second characters and

i Ll i L

the buttons to be pushed are equally distributed when
legrmypastly.dp corahsione ehdaractérn aret areadgedibosench diutton drporder to make it
characters can be marked on each button for

pSdsTAM dofihim bhadbters fhsﬁr@ﬁe&rtfl@@sc& g?t? gg/e%g@ e dnseRl ét?:{ﬁﬁe]%xﬁg of

clearly, each button w | and nane
keypad .in follow ng manner. [button 1] [button 2]

thepprgseRfinveption thinugh A PEPpe] Bactics io BFUPHER on 6] 15
[button 7] [button 8] [button 9] [button * ] [button

0] [ Bibicaly, fohe Fdhracttr $H Okee EM@LCRR(RE RSO R A er, the second
accordlng to the present i nvention and t he

reI hlp Wt h boar Englis
fiFa BRI PHRH NS 56 RS FifDioa s s e 151 pfggtor axe
user to learn fast through the relationship with
uQARRIY. fre@uddly 200 (He8stb@R1 EXGTACKIR? AR HHB0R0AE tHardcke®s are used
Engl i sh arrangenent two or three characters are

o ERE Bl MO Hc b 30 R 90 80 o

char act er o
be pushed are equally distributed when a word or sentence is inputted. Also, all

characters can be marked on each button for simplification.

To describe the present invention clearly, each button will be arrayed and
named on the keypad in following manner.

[button 1] [button 2] [button 3]

[button 4] [button 5] [bution 6]

[buiton 7] [buiton 8] [button 9]

[button * ] [button 0] [button #]

FIG. 1 shows English arrangement according to the present invention and the
relationship with QWERTY keyboard. Namely, the English arrangement follows
QWERTY in large part for the user to learn fast through the relationship with QWERTY.
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1111-1191, the second character 1112-1192 and the

third character 1113-1193 are assigned to [button 1]
1110 -- [button 9] 1190 respectively, and anong these
buttons, 5 only [button 3] has the first character
W0aeds28he second character 1132 wit hout t lreT/KR2008.@00575
character. Set of the first characters includes nine
characters havi ng hi ghest appearance frequency anong

26 characters, set of the second characters includes
nine characters having m ddl e appearance frequency,

and thir haracters j.ncl udes. eight 10 -
char A us? Eodith o ACAS WG B WA OGR R Hohyelibed o fhuton 1
several exceptions that do not affect an efficiency
150 + Heutiom] ald 0@ rndi spage gre assipned &n [HugomA @20 The dast tharacter
be simlar to QAERTY. These exceptions will be

Serdib . , Thaoo C : b

HHRSEIITR, oA bilierer TS5 401408 il bhfier) 13960 are
[button 9] 1190 as the first character and regardl ess
agsignpe pu fouger AbE110 + fuitop 4 flaPQ pispectivey.t andtamang thise Jmttons,
characters are inputted as a default when the button
ohlz_[&ﬁkﬁ@] Gfds thENEsiCihafaaet $13 40dGhs SRend Prakdder 9892 05mM%the
third character set are assigned to [button 1] 1110
]%%%%ton 9] 1190 as one of the second character
t 23985 and the third character 1113-1193
respectively, and can be selectively inputted

accorsgi ofythedfirkihehatatipist inciaddzatine thadctdrs hamid higlest @ppdagince
character arrangenent. Table 1 shows appearance

| I pfying 26.characters into the
L p el e R SR
WO 2004/ 084528 PCT/ KR2004/ 000575 appear ance
hivieg) ueiddle eappraryndse fraqueeeye dandi sat| of b8ird icharhateracindudésn gight
to the statistic data, but
characters having lowest appearance characters. Here, several exceptions that do not
affect an efficiency of the character arrangement can be made in order to be similar to
QWERTY. These exceptions will be described in detail.

The characters included in the first character set are assigned to [button 1] 1110
~ [button 9] 1190 as the first character and regardless of input method, it is preferable
that the first characters are inputted as a default when the buiton is selected. The
characters included in the second and third character set are assigned to [button 1] 1110
~ [buiton 9} 1190 as one of the second character 1112~1192 and the third character
1113~1193 respectively, and can be selectively inputted according to the input method
that is applied to the character arrangement. Table 1 shows appeatance frequencies for

classifying 26 characters into the first character set to the third character set. The

10



have simlar ratio and order so sone differences can

be disregarded. Table 1 statistic data lstatistic data
2statistic data 3

characterfrequency(% characterfrequency(% characterfre
e enoyids28spacel8. 59 E14. 00EL10. 31E12. 77 PCT/KR2004/000575
T9. 85T7. 96T8. 55 A7.49A6.4208. 07 07. 3706. 32A7. 78

S6. 951 5. 75N6. 86 N6. 74N5. 741 6. 67 16. 65S5. 14R6. 51

R6. 14R4. 84S6. 22 H4. 22H4. 67H5. 95 D3. 62L3. 21D4. 02

L3.57D3. 17L3. 72 C3. 54U2. 28U3. 08 M3. 39F2. 08C2. 96 11 WO

aﬁp%%é&gééq%%cﬁ’g xﬁz@%&oﬁé‘éée%qgﬁg g’y Hﬁleoa%(%d%g}/g ’th8e83tatistic data, but

have similar ratio and order so some differences can be disregarded.

Table 1
statistic data 1 statistic data 2 statistic data 3
character | frequency(%) | character | frequency(%) | character |frequency(%)
space 18.59

E 14.00 E 10.31 E 12.77
T 9.85 T 7.96 T 8.55
A 7.49 A 6.42 O 3.07
O 7.37 9] 6.32 A . 7.78
S 6.95 I 5.75 N 6.86
N 6.74 N 5.74 I 6.67
I 6.65 S 5.14 R 6.51
R 6.14 R 4.84 S 6.22
H 4.22 H 4.67 H 5.95
D 3.62 L 3.21 D 4.02
L 3.57 D 3.17 L 3.72
C 3.54 U 2.28 U 3.08
M 3.39 F 2.08 C 2.96

11



P2. 43WL. 75P2. 23 F2. 18Y1. 64F1. 97 Gl. 74GL. 52Y1. 96

WL. 69P1. 52WL.. 76 Y1. 64Cl. 28GlL. 74 B1. 29Bl1. 27Bl. 41

V1. 16V0. 83V1. 12 KO. 47K0. 49K0. 74 X0. 28X0.13J0. 51

JO. 27J0. 08X0. 27 Q0. 26(0. 08z0. 17 z0. 04z0. 05Q0. 08
Anzoodesaspst 0 Table 1, the order of charact er #CT/KR2004/000575
correspondi ng to the appearance frequency is as
follows: space ET[AO] [I NSR H[DL] [UMQ [F

Pl [YW(E BV KJXQZ] 5 The appearance frequency

becones higher fromthe right side to the left side,
and haracte in [l ] have r frlequency.| Fro
Tabﬂg 1, %QB apﬂge0|ate31%g spa i s| usettS®
nost—fre ucmly. Thus,—space s —assigned—tofputton—o6i
120 becpuse2us 12 I\WOR004/ 084528 PCITl KR300410005723
| ocates At bottom of keypad simlarly to the spacebar
of RE keyboay gy Y 1.64 F 1.97
G 1.74 G 1.52 Y 1.96
W 1.69 P 1.52 W 1.76
Y 1.64 C 1.28 G 1.74
B 1.29 B 127 B 1.41
vV 1.16 A’ 0.83 A% 1.12
K 0.47 K 0.49 K 0.74
X 0.28 X 0.13 J 0.51
J 0.27 J 0.08 X 0.27
Q 0.26 Q 0.08 Z 0.17
Z 0.04 Z 0.05 Q 0.08

According to Table 1, the order of characters corresponding to the appearance
frequency is as follows: space ET[AOJAINSR]H[DL][UMC][FPI[YWG]BV
K[TXQZ]

The appearance frequency becomes higher from the right side to the left side,
and characters in [ ] bave similar frequency. From Table 1, it cab be appreciated that

space 1$ used most frequently. Thus, space is assigned to [button 0] 1200 because it

12
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Next, the characters included in the first character

set to the third character set are assigned to each
button respectively on the basis of QAERTY. The reason
of assigning characters simlar to QMNERTY is because
wWasioofbsasieer s are already famliar 5 wth QdERKGR260/000575
they can be accustoned to the character arrangenent

with ease. Firstly, in consideration of the position

in QNERTY and the hand to push(nanely, right hand or

| eft hand), nine characters (ETAO0OI NSRH inthe
first har ter set, SSI ned bytton 1] 1110 -
LB H5RTET ok fepgag 7 fa,F goaceler oHfiche oard. i ch

| ocate on the left side of QAERTY and are pushed by

| ef t Neanydhe chamcrssinginda] inahd Arsk blhﬂridﬁéi séf toXfel third[dBbabienset
4] 1140, [button 7] 1170; 0" "IT 'N Ilocating on the

ot T BETEPR 58 S O3] son o

"H locating in the center of QAERTY, are assigned to
agsigningharagters Sigilar [t MWBRTY |is bdchh@, medd of s 8 alrddAdyFamiliar
Here, the positions of "T' and "R can be -exchanged

* 5%&%' b B} CQJ € a%cuﬁ&gﬂ téthecc’ﬁﬁ Ry Qﬂr%l%eﬁé&%ﬁlge%gé

Y, own 1 n
nei ghbori ng the f| rst character in Q/\ERTY are
sel edliraly, oig copsidgegion dofc ier aeviden dAJOPAREHiand the hand to

character fromthe second character set and the third

p@ﬂgfaﬂﬂy,eﬁ%ﬁ%nd biMettaBd)TBAR @haradles €8 ANAICRE Neg R(IJB i tht Mt

in the second character set and ei ght
characters(Y. B V character =
Bt ot gt ATt 1 ouidR ) THciemenhely Hra s
Here, the second 20 character set and the third
whithlemteamn theleficade dfe)WERTYeshddiré bashed b Yeff i) 4xb ass1gned to

original 13 WD 2004/ 084528 PCT/ KR20041000575
[button 1] 1110, [button 4] 1140, [button 7] 1170; ‘O” ‘I’ “N” locating on the right side
of QWERTY, are assigned to [button 3] 1130, [button 6] 1160, [button 9] 1190; and “T°
‘R’ “H’ locating in the center of QWERTY, are assigned to [bution 2] 1120, [button 5]
1150, [button 8] -1180. Here, the positions of ‘T’ and ‘R’ can be exchanged and
positions of ‘A’ and ‘S’ can be also exchanged.

Secondly, as shown in FIG. 1, characters neighboring the first character in
QWERTY are selected as the second character and the third character from the second
character set and the third character set. In this manner, nine charactersD LUM CF P
W G) in the second character set and eight characters(¥Y B V K J X Q Z) in the third
character set are assigned to [button 1] 1110 ~ [button 9] 1190. Here, the second

character set and the third character set can be defined differently from the original

13
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appearance frequency in order to beconme simlar to
QVNERTY. Since characters having high frequency are

i mportant and their order is determ ned exactly but

the order of characters having | ow frequency cannot

weo zhey/esasasned exactly, so they can be changedcrwirzbtuanbos7s
affecting an efficiency of the character arrangenent.

In the light of mean of 5 three statistic data in

Table 1, for exanple, although "Y' is nore frequently
used than "W or "G, 'Y is the third character and

"W "G .are the second character. rt. the .
spnbapnth SRLEIUR AGRERNoe P pREE b Y EEEE Sltes cfrartery having
frequency, can be either of the second character and
highelrdgnemayt b ampmtaat and rhell Gderlis deleemied emectlynutabé erder of
and the third character of [button 2] 1120, 10
[ - C G e

B g TRy Al BB R 38 o AR Y Panse
[button 2] = [T UY] [button 5] =[RF G [button 8]
withpyy affevfing arbefficiefdyuet bn chjracier Frrapgegnent| buthedighb pf pRaty of
G [button 8 [HB V] Wth the aforenentioned English

. L ed k b
o RN 37 b RE QPR LTS ppE ot Aed than

inputted by the left hand, in RTY, 14 WD 2004/ 084528
“VBe¥ 10 206 47 Bgdindcharacter and “W? ‘G’ are the second character. In short, the

characters baving similar frequency, especially low frequency, can be either of the
second character and the third character.

In FiG. 1, the second character and the third character of [button 2] 1120,
[button 5] 1150 and [button 8] 1180 can be exchanged according to above described
principle and manner.

[button 2] = [T U Y]

[button 51 =[R F Gj

[button 8] = [HB V]

or

[button 2] = [T U F]

[button 5] =[R Y G]

[button 8] =[H B V]

With the aforementioned English arrangement applied to the keypad, the user
can input the character in the left side, which is inputted by the left hand in QWERTY,

14
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by left thunb and the character in the right side,

which is inputted by the right hand, by right thunb.
Since the position of characters and the input
efficiency are simlar to those of QAERTY keyboard,
wooneyoshesar e acquai nted with QAERTY can | eaporsiridaa/ncosss
ease. Also, the input efficiency relating to the

appear ance frequency is considered, so it help 5 the
user to input characters efficiently. The varieties of
character in French | anguage, the German | anguage, the

SIETELANE T I M

pushi ng an additional transformation button after
rightpinivit. 1Sgnca tiehppkision of chafaeters axdanpinpyt eti@dhcy ARWihilago those
"A" and then pushing the transformati on button, then

o ) 3R, RV o iy P e i i e

al phabets such as "0' in the Gernman | anguage can be
Alsosihgirguit eificiebegt tebating fo the Bppeasmct freqiency © cohsidaed, @p it help
FIG 2 shows Korean character arrangenent according to

tHE D6 RS %&a@%ﬁ%ﬁfﬂi&é}ﬁl 15 In the Korean character
nt Ve

arrange two or t e of consonant and vowel are
assigned to [button 1] 2110 - [button 0] 2200 and

spac éhf garpdiey ghfbaractst iorenchangpagep the Genpprelapguage, the Italian,
character 2111-2201, the second character 2112-2202

the PRrthdiRsd, i Shvsdiad! B MeSrwegdd In?BA3h AR E 1R IRE NEFe Putted by
[button 1] 2110 - [button 0] 2200 respectively, and

among these buftons, on button 3] 2130 has the
ceBrY phlRcEI I PR o RS R ALH B & chgeciyrsFor
wi thout the third character. 15 WO 2004/ 084528
eda@plekK RMEH ApR kg 7A° didethen pishingahe ah@fanhasmsblidnNten ‘A’ will
assigned to each button is 29 and can be
be changed A > A > A > A > A > A. Also, some characters that do not exist in
English alphabets such as ‘B’ in the German language can be assigned to [button 3]

1130 as the third character.

FIG. 2 shows Korean character arrangement according to the preseni invention.

In the Korean character arrangement, two or three of consonant and vowel are
assigned to [button 1] 2110 ~ [button 0] 2200 and space is assigned to [button 0] 1200.
The first character 2111~2201, the second character 2112~2202 and the third character
2113~2203 are assigned to [button 1] 2110 ~ [button 0] 2200 respectively, and among
these buttons, only [button 3] 2130 has the first character 2131 and the second character
2132 without the third character.

15



classified as follows: 14 basic consonants: -1 L. | E
odoDc -Tc =9 E= .u. f5 5 double consonants: f1 CC

eti AAzz 5 10 basic vowels: F F 1 | 11 conposite
consonants(u .LJt -r- | t. Lo al 20 2U 2A 2E Zit 2=0
o) zoasigs42t conposite vowel s( 11 11 -11 11 i Fpé&r/Kracokos0575

I A-rl -1) can be inputted by conbining each
consonant or vowel according to the character

conbi nation rule of standard PC keyboard. 10 Set of
the first characters includes ten characters having

hi ghest appearance frequency. anpng 2 .

char a0t RERED oL Shteie’ R, GiEnes (0 gith Btoprfs Lotaghgen be
characters includes ten characters having mddle
chgsiiegiraa fidpvwisr equency and set of third characters

i ncl udes nine characters having | owest appearance

char er.s. Here, sever Xeeption hat do_nat _
mm%ﬁ%@ﬁ%ﬁﬁBﬁ%%&%ﬁ@?@%%ﬁﬁﬁ&n
be nmade in order to be 15 simlar to QAERTY. These
exceptdogbls consohante HeSer¥b&#d* n detail. The characters
included in the first character set are assigned to

[ but t19Radil véut® M byt on, 0], 220Q as fhe first
character and regardl ess of input nethod, it is
preferable that the first characters are inputted as

a defldupempgsish coPROTIINEbL ™ & sBI 8Bt Y. ThHe “cRarddtandsll
included in the second and third character set are

catfigds@d efbvie@(Houl tan Y1 2119 20 A EHputt on) Uan289Qn@sted by
one of the second character 2112-2202 and the third

cgnl'llg‘nrn%(g:te%(r:h consonant or vowel according to the character combination rule of
standard PC keyboard.

Set of the first characters includes ten characters having highest appearance
frequency among 29 characters(consonants and vowels), set of the second characters
includes ten characters having middle appearance frequency and set of third characters
includes nine characters having lowest appearance characters. Here, several exceptions
that do not affect an efficiency of the character arrangement can be made in order to be
similar to QWERTY. These exceptions will be described in detail.

The characters included in the first character set are assigned to [button 1] 2110
~ [button 0] 2200 as the first character and regardless of input method, it is preferable
that the first characters are inputted as a default when the button is selected. The
characters included in the second and third character set are assigned to [button 1] 2110
~ [button 0] 2200 as one of the second character 2112~2202 and the third character

18



16 WO 2004/ 084528 PCT/ KR2004/ 000575 2113-2203
respectively, and can be selectively inputted
according to the input nethod that is applied to the
character arrangenent. Table 2 shows appearance
fweenugmases for classifying 29 characters i ptokRB®1/000575
first character set to the third character set. The
appearance frequencies may be altered little by little
according to the statistic data, but 5 have simlar
rati o and order so sone differences can be

IS arded. Table 2 consonant .+ vowel consonant vowel
2P AR iR airhe Ag e BraeRbay inpulh feprbmech e upBt metbod
quency(% 011.83011.83 11.07111.07 f10.661-10. 66
tiat BBIpPliciGioGhd Ehardeied artbnddblenB G'akle 2&hedd ajffarabedbifeduencles for
-~-5.005. 00 A3.88A3.88 r=3.56E3. 56

classifying 29 characters into the first character set to the third character set. The

appeatance frequencies may be altered little by litile according to the statistic data, but

have similar ratio and order so some differences can be disregarded.

Table 2
consonant + vowel consonant vowel
character | frequency(%) | character { frequency(%) | characier | frequency(%)

o 11.83 o] 11.83

f 11.07 I 11.07

F 10.66 3 10.66
[ 8.28 L 8.28
- 6.95 - 6.95

2 5.86 2 5.86

| 5.81 g 581
— 557 | —_ 5.57
4 5.00 4 5.00
A 3.88 A 3.88
C 356 = 3.56

17



17 WO 2004/ 084528 PCT/ KR2004/ 000575 3. 403. 40

T3.16°r3.16 3.013.01 C72.81ra2.81 2.36b2. 36 2.052.05
AAO0. 98MD. 98 0. 970. 97 EO. 58E0. 58 u0.51u0. 51 0. 380. 38

0. 26r:0. 26 0.260.26 TFO.25TI0.25 "n0.24-1-10.24
N204/83528. 07xx0. 07 r0. 06f1 u0. 06 Accordi ng t ecTaizbes/8057s
the order of characters corresponding to the

appear ance

= 3.40 N 3.40
T 3.16 T 3.16
=) 3.01 =l 3.01
(. 2.81 ) 2.81
=} 2.36 H 2.36
q 2.05 | 2.05
M (.98 M 0.98
= 0.97 x 0.97
E 0.5?8 . = 0.58
I 0.51 I 0.51
b 0.38 AL 0.38
[ 0.26 oc 0.26
F 0.26 F 0.26
i 0.25 T 0.25
T 0.24 T 0.24
= 0.22 = 0.22
X 0.07 b vy 0.07
=] 0.06 HH 0.06

According to Table 2, the order of characters corresponding to the appearance

18
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18 WD 2004/ 084528 PC / KR2004/ 000575 frequency is as
follows: Total: ¢c z, FL -i 1 e-.n; e3 d~ AA -3t

E--- JL CC ~ 7r -1 xx UH consonant: oL '-1 z mAA :t
r cc -1-1 xx HHvowel: | F 1--L-T-4 -~ [-Tr 5 The
sapans/esass frequency becones hi gher from the peicgdizo04/000575
side to the left side. The principles for assigning
Korean characters to each button can be summarized as
follows: (1) Assign characters having hi ghest

frequency as the first character (2) Assign consonants
to where ser can input by the [eft hand and vowel s
ﬁ?@“mfﬁmWﬁgﬂgw?he user can input by the right hand for
the user who is already acquainted to PC keyboard to

| ear nMratdl: wi |t hrease | (3). Assikgn=chas dohe¥ s =t 0. ctherr = xww
buttons in consideration of the |ocation of

consonants a | s_in Korean _character (4) The
secoﬁﬁ“%ﬂ?ﬁé%?éﬁgﬁﬁﬁ:?ﬁgE? i'rd"Chafacter relate to the
first character that 15 is already assigned to the

but t oweb)l F 11—+-7si ¢ehtrer ed because it is conbined
with 7 "-'" to nake the conposite vowels On the basis

R e

ten characters(c) | F - - m-I - -1 ~) in the first
char adeeprinciples for assigning Korean characters to each button cam be

summarized as follows:
(1) Assign characters having highest frequency as the first character
(2) Assign consonants to where a user can input by the left hand and vowels to
where the user can input by the right hand for the user who is already acquainted to
PC keyboard to learn it with ease
(3) Assign characters to the buttons in consideration of the location of
consonants and vowels in Korean character
(4) The second character and the third character relate to the first character that
is already assigned to the buiton
(5) © | * is centered because it is combined with ¢ }2, ¢ k2, €47, ¢4 7, 12 ¢
‘—’ to make the composite vowels
On the basis of the aforementioned principles, the Korean characters are
assigned to each button.

Firstly, ten characters(= | F - = = { — o A)}inthe first character
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19 WD 2004/ 084528 PCT/ KR2004/ 000575 set are assi gned

to [button 1] 2110 - [button 0] 2200 respectively. °

L. ', 1, L=, "k- ', which locate on the left
side of standard PC keyboard and are pushed by I eft
Meonzho4/08a528 assi gned to [button 5] 2150, [ but PowKRboo4/000575
2140, [button 1] 2110, [button 7] 2170, [button 2]

2120, whi ch are easy to push by left thunb; " I ', ° F

' d' 5 locating on the right side of standard PC

ke board are assigned to [button 6] 2160, [button 9]

%%%Sdss d‘eﬁ‘f&@naiﬁf’q s iouhe A 2o Fapeteans & nea =

vowel | "' -1 " locate at right position and
‘rowelhich locate oh thel left aide oﬁitaﬂdanﬂ?c kediotidand wizghuskdddy 1eft @and,
wrote in Korean character, is preferable to assign

SOl Bl 3, i

of "A" that is used as a final consonant nore
{trotten 28 rA1R0, which raramasyniot push kyolefothamb; < t, 16%, 47 «—, <1’
preferable to assign it to the button at |ower side,

1RRshd M tHehGo1f 38R R standard PE RGJbohid, HSCRsiBRPR Eﬂt&d 91 2160,

consonant nore frequently than a fina conso ant

is preferable to assign it to the button at the upper
Tasfigh o7 SEE Aot 32 27 3h Jhiton 12280, TovtiomSlo7 30, wbish Rl 355 to
user learn the character 15 arrangenent with ease, ten

pedhayaedne Bl Sinke Sowel ™ IM<G,> <J)° lobard MG iche fORhrChaRAGLE—>
set and ni ne characters( k TV -1-1 xF ad |n the third

‘Fbg'{ aCt [ﬂ set lcfnnw @gag? tg?qt% H:lu%?reimn aracter 1t is preferable to

assign these vowels to the buttons at left side and at lower side of the keypad
respectively. Also, in the case of ‘A’ that is used as a final consonant more frequently
than an initial consonant, it is preferable to assign it to the button at lower side, and in
the case of “>=’ that is used as an initial consonant more frequently than a final
consonant, it is preferable to assign it to the button at the upper side.

Secondly, as shown in FIG. 2, in order to help a user learn the character
arrangement with ease, ten characters(= = T & 2 = {1 M = 1) in the
second character set and nine characters(= = t© | 7 T = & td) in the third
character set are assigned to [button 1] 2110 ~ [button 0] 2200 in consideration of the
already-assigned first character. Here, the second characte;' set and the third charactef
sef can be defined differently from the original appearance frequency for the
convenience of the user. In the light of mean of three statistic data in Table 2, for
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al ready-assigned first character. Here, the second
character set and the third character set can be
defined differently fromthe origi nal appearance
frequency for the 20 conveni ence of the user. In the
Watwsehszmean of three statistic data in Tabler&r260900057s
20 WD 2004/ 084528 PCTI KR2004/ 000575 exanpl e, al t hough
"E-='" is nore frequently used than -o0-', "E is the
third character and "j-L' is the second character. In
short, the characters having simlar frequency,

es [ Qw fre enc be,ei ther. of he second
CERBTE iy 5% b AFEALER ~Tp S is e

several simlar- flgured consonants('-, , = ccC EM t|
“-4d is th) setond &ai@éte): laishot) el chbrakicts having lsumlar frequehlcy, efpecially
-rr) in Korean, IS preferable to assign these

ers .a
BRG] kbl e r*ﬂ%rotf‘*%. Hold Rt BT TR Wil o o
close to the first character for a user to easily
thgreesrs seveedlrsimilayefigurasinconteauis@i NG 0, thetafgrenmsnts pred,
principles, ~ z ', "AAP2 ' in FIG 2 can be 10

GO THL 80 2 E D e bRt
aS)SIgn[tgesgtcggrag]ers:snglﬂgr o the]: ﬁrsg %ﬁzgc‘i&s %]s ti?e second character or third
character to the buttons close to the first character for a user to easily guess their
location.

According to the aforementioned principles, ‘=7, ‘A\°, ‘=’ in FIG.2 can be
exchanged as follows:

[bution 2] = [~ A =]

[buiton 8} = [+ = =]

[buiton 0] =[— = #x]

or

[button 2] =[A M =]

M

[buiton 8} = [+ =]

[button 0} =[— = #x)

Also, according to the aforementioned principles, [button 6] 2160 and [button9]
2190 in FIG.2 can be exchanged as follows:

[button 6] =[ F 1 ]
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Al so, according to the aforenentioned principles,

[button 6] 2160 and [button9] 2190 in FIG 2 can be
exchanged as follows: 20 [button 6] _ [ f k] 21 WO
2004/ 084528 [button. 9] = | T T ] PCT/ KR2004/ 000575
Mo2084/edasp8s synbol arrangenent accordi ng to pbeKR2004/000575
present invention. In the synbol arrangenent, two or
three synbols are assigned to [button 1] 5 3110-
[button #] 3220. The first synbol 31113221, the second
synbol 3112-3222 and the third synbol 3113-3223 are

. assigped t utton 1] 3110 [button #] 3220
Lt eﬂ?y [q

resp these buttons, [button 0] 3200 has
the first synbol only, and [button * ] 3210 and
[button #] 3220 have the first synbol and the second
synbol only. But, it is possible for a user or a

manuf S 0 an one of

[ but tfgﬁt?’g‘f‘g‘%i%%”b%? FHeghe wafe/"g‘gﬁ!%% ‘E%P‘[EB P Fatign. 3220,
Set of the first synbols i ncl udes twel ve synbol s,

espedi dhd symhoh etrazgement, e los thred aymbads biegissighed to [button 1]
appear ance frequency anong 32 synbols, set of the

SEREIUANTEE Tk S5 WS P AL AR T
i ncl udes nine synbols having | owest appearance

theh BiirdcBnte] 31339%E3 cHarasigeads t¢ Hewtivaedl i3A19-hdbytions#] 3220
synmbol set are assigned to [button 1] 3110-" [button

réépecBUdp) Amohdehebd bittorlY [HaGbn BN SB20 J84HE SErsOfy P Whily, and
method, it is preferable that™ the first synbols are

i nput t S def a en the button is selected. The
[W §921% ang [button ] 3220 ave the first symbol and the second symbol only.

Bat, it is possible for a user or a manufacturer to assign new symbols to any one of

[button G] 3200, [button * ] 3210 and [button #] 3220.

Set of the first symbols includes twelve symbols, especially punctuation marks,
having highest appearance frequency among 32 symbols, set‘of the second symbols
includes eleven symbols having middle appearance frequency and set of third characters
includes nine symbols having lowest appearance characters.

The characters included in the first symbol set are assigned to [button 1] 3110~
[button #] 3220 as the first symbol and regardless of input method, it is preferable that
the first .symbols are inputied -as a default when the button is selected. The symbols
included in the second and third symbol set are assigned to [button 1] 3110~ [button #]
3220 as ome of the second symbol 3112~3222 and the third symbol 3113~3223
respectively, and can be selectively inputted according to the input method that is
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included in the second and third synbol set are

assigned to [button 1] 3110- [button #] 3220 as one

of the second synbol 3112-3222 and the third synbo
3113-3223 20 respectively, and can be selectively
iwperct/esismccor ding to the i nput nethod that irgTA&R2W000575
2004/ 084528 PCT/ KR2004/ 000575 applied to the synbol
arrangenent. Table 3 shows an arrangenent of 32

synbols on the basis of (1) simlarity to Arabic
figures and (2) original location in standard PC

ard arran a user
RN e e R R E Tobe 3 ops Bt apRediert ogp? sumbat py the
i nput synbol s. 5 Tabl e 3 buttonFirst synbol Second
bagis rodl (D sowmilaptyi tn Asybibdigayesbald (2) Siriginahriogation lin standard PC
2?Simlar to " 2' 3-+Location in PC keyboard 4<[Sim | ar

kgﬁ)ol?rdﬂ Tils aﬁjaﬂﬁelm%ﬁt \L‘fﬁl he?p a ugér% Qeln%{‘lzé gas;ly 'so 51?11 1% iisn;iml)sgirble to

m

efficiently input symbols.
Table 3
Second Third
button First symbot Description
symbol symbol
1 ! / \ Similar to ‘1’
2 ? ~ ) Similar to ‘2’
3 . + ! Location in PC keyboard
4 ' < [ Similar to ‘4’
5 " = _ Similar to 5°
6 @ ( { Similar to ‘6’
7 ; > ] Similar to “7°
8 & $ Similar to ‘8’
9 , ) } Similar to 9
0 . Similar to ‘0’
* " * Similar to © % *
# % # Similar to ‘#
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8&$Simlar to "8 9,)}Simlar to "9" OSimlar to "0
ASimlar to ~ #%Simlar to # 23 W 2004/084528

I CT/ KR2004/ 000575 The first synmbol set includes
punctuation marks 1 ? - " " ; : , . and E-nai
adulzmyes4sypnbol @ Synbols having simlar fi gwcexroe4/000575
Arabi c nunerals are assigned to nuneral button having
simlar figure or neighboring button to help a user

| earn easily. But, since - + | |locate on the

ri ght-upper position of PC keyboard, it is preferable

to 5.3ssi themto. [bytton .3130 | ocati,ng. at sa )
posi (g igh iR b Ublidee, Bkt Baisc s Foqude-ppai
used, how easy to learn is prior to how frequently
addyesd, symhdl @hSymibolsitsving saditer dighee fooAiabic|muderadsy ab aksigned to
havi ng hi ghest frequency into the first synbol rather

. .Se I her .
B b3 66 e Tate B OBIRERARE SHPR) ufob o casity.
character input nethods that can be applied to the
Behainge t-er | tcptamgethe ghtampor psitipnt of R@ deyhoesleiftis preferable to
invention. Here, I will indicate pushing [button b]
Q& 2] ; Foatnl : / ,
A PO TR Wsult BERUON P LR A0 B gyl are
after pushing [button * ] or [button #] by * b and #b.
netsiseapently Ysefnhqvh gasy ip dearindy PéRY t diow hpsivertlygsed, and then it is
characters by a | ong push and a short push, 15 if
pichgiife toSinBadNGbolsthatting highgsti fraquéts ihi6 B MHSHmBOkathBLhan
short push of [button b], | will Indicate [button b]

tq%%éﬁcg)hﬁ g@xigﬁ%l a?lﬁ glaerscrac%vnvd g}gnrlgolegtfl&rthzgl tma thjrdis{r]r%{)gl?t e that a

FIG. 4 shows a table of character input methods that can be applied to the
character arrangement according to the present invention. Here, I will indicate pushing
[button b] once/twice/three times/four times by b/bb/bbb/bbbb; pushing [button b] long
by b~; pushing [button b] after pushing [button *] or [button #] by *b and #b.
Especially in the input method for inputting characters by a long push and a short push,
if there Is no need to distinguish the long push and the short push of [button b], I will
indicate [button b] by b-. And, an arrow mark after b will indicate that a lire having the
predetermined length is drawn toward the direction of the arrow mark on [button b].

To consecutively input at least two different characters being assigned to same
button, a separator is needed for completing the current input and separating it from the
next input, and the separator may be any one of pushing [button b] once(#), no input for
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predetermned length is drawn toward the direction of
the arrow mark on [button b]. To consecutively input

at least two different characters being assigned to

same button, a separator is needed for conpleting the
OEO FopHbs458put and separating it fromthe 20poemiRr2004/000575
i nput, and the separator may be any one of pushing
[button b] once(#), no input for 24 WD 2004/ 084528

PCT/ KMD04/ 000575 a short time(wait) or pushing right
arrow (4). In sone input met hods, b- can be used as

se or far i, i ng .t tnevychar cter wil] be

B R oL pusiihg FET Hew 4200 S0 AL Mipgiods o~ can be wsed as
here| nafter. And | indicate X for sone input nethods
thelsegardor fonimplgeg thaenssedarateowill bd imptitgls end ireiihietdescrided in
user does not need to separate between characters o)

dég%f%;:@t%@%fm«f[ ]flﬁ eat(e: ¢ r e ﬂogtr{eain tcl)rriletla g'ﬁig !gg g?t %‘é;?arrgtor

character node to a nuneral rmde, then the nuneral s
Incpsetyaethersuthe adertdpep ng@grnepd to $epamtechetmeta dhsractharsgabhtthe/she
a synbol node, it is possible to input synbols in the

cRABCTRNE O ifurddpRihhbe e first to third character
in the charé‘gue dF[a BUPEI n FIG 4, 1 indicate sone

i nput nmet hods(ML, M2, F1, F2, PlI, 10 P2) in which the
- userzoaff th%ﬁ}ﬁtﬂﬂh@ﬁéﬁﬂﬁ|c§ana%ﬂwma@cw medeto aohirayaligode,
the current node. In FIG 4, + neans the input

theR tHialadeMls cdifbe ifiphitted By bRk b-; Ei’?ﬂ:le bk i @neddqah 4BBo1ahisie,

corrbl ned to the conventional method and o means’ new

SURSOPRE) PRt ol e 0 v PEBIIaE PP i seracte
rret hod that the character arrangenent can be applied
inttbe cHamcidn ntode.2nt meFitod, I indicate some input methods(M1, M2, F1, F2, P1,
P2) in which the user can input numerals and symbols without changing the current
mode.
In FIG. 4, + means the input methods(M1, M2, H2, F2, P1, P2) that new
features are combined to the conventional method and o means new input method(F1).
Multitap method(M1, M2) among existing input methods is a representative
input method that the character arrangen:tent can be applied to. In Muliitap method,
characters being assigned to a button can be selecied by pushing once to three times(b,
bb, bbb). Multitap is widely used at present, and many enhanced Multitap methods have
been introduced. The representative example of enhanced Multitap is ‘Chun-Ji-In’ in
Korea. M1 and M2 in FIG. 2 are kinds of enhanced Multitap. Especially a user can
input symbols by pushing *b, *bb, *bbb in the character mode. Also the Iong
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characters being assigned to a button can be sel ected

by pushing once to three tines(b, bb, bbb). Miltitap

is widely used at present, and nany enhanced Miltitap
nmet hods have been introduced. The representative
avaamod/esdsse enhanced Multitap is ' Chun-Ji-|n' PCI/KR2004/000575
Korea. M and M2 in FIG 2 are kinds of enhanced

Mul titap. Especially a -user can 20 input synbols by
pushing * b, * bb, * bbb in the character node. Al so

the long 25 WD 2004/ 084528 PCT/ KR20041000S7S pushi ng

utton can, be ysed as the.s rator in M2. In
Pg%ﬂ”ﬁ@?tto\%%ﬁg?%epﬁe PhgeSPARIYPRAt char acter i s
conpl eted by last pushing [button b], b- is used for

t he dhaletailpfwhiem pogutiingy of emtent leharagierers compleied bl Ubdt grushing
Nanmely, by pushing b-, b-b, b-bb, a user can sel ect

[611?1%11 fb:lf il s bGed £k E% ﬁ??&%ﬁlﬁg}r’é) Ifl?x[f ?ﬁér&&& i?l] safie b%tst&g _%\Iamely,

next cCharacter. ona e uSer pushe

even though he/she can start to input next character

by pyshing b bshi brbba uger cpmeddect the fiyat toribied chrdadiesfof flentton b] as
i nputting the character corresponding to [button b].

thE oSt BHaRAeRS SAEBRomAY Bt tlkSyskSHfshdsOb-S mrtﬁ&.%gtr&gpé QWM B9t to

word from previous word w t hout pushing a but t on
.so that the ipput efficiency increases. 10 In order
inpgt pess sharetan B's PYPEHERE boh SPASP (11 R dntertsd detoss inpyHiag the
to the synbol node or using a popup nenu, additional

ch@idirNGiegRadial OUbuRsn GANTEE pisdeknesh hklp 1h8 user to separate
preferable that the additional button conbinations are

ifferent. fromthe aoriginal butﬁﬁn conbj nati ons that
i R F e R
character in the character node. In the sane manner,
eHigicbcy weesses.he character node, capital letter in the
smal |
In order to input symbeols without changing the character mode to the symbol
mode or using a popup menu, additional combinations of button can be defined. It is
preferable that the additional button combinations are different from the original button
combinations that are defined for selecting the first to the third character in the character
mode. In the same manner, symbols in the character mode, capital letter in the small
letter mode, or Roman letter in Korean mode can be inpuited without changing the
current mode.
In dual shift method(D), the second character and the third character are
selected by using [button * ] and [button #] as a left shift key and a right shift key
respectively. For example, when the character to be inputted is the second characier,

[button * ] is pushed firstly and then {bution b], to which the character is assigned as
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15 letter node, or Roman letter in Korean node can be
i nputted wi thout changing the current node. In dua
shift nmethod(D), the second character and the third
character are selected by using [button * ] and
Moitdnoossdz] as a left shift key and a right sbifkr2eem00575
respectively. For exanple, when the character to be
inputted is the second character, 20 [button * ] is
pushed firstly and then [button b], to which the
character is assigned as 26 WO 20041084528

*

gy <ofi pEega s PRARHCY D) R e ERaReTbe B waacer to be

|nputted is the second character, [button #J is pushed
ifputted isythaseconthehathdier foutton] 4] i Qusheli fixkily Bed ai&ﬁr[gﬁttrﬁf b], to
is assigned as the third character, is pushed(#b)

: act.e nd the thir har.act er
A" B8 ldfer, 3R TR BB e B B e
vowel s and consonants are separated to be inputted by
sqchrd chagintertand rthe dridl cHaeactdr afit behsalebted by t#teatdor«aa Especially,
arrangenent of the present invention, so it is easy to

siR&StRe vORAE LRl bonsohal¥ o ch.ﬁ]pir?t%& 1d lﬂ:uiﬂputﬁﬁ% M%h? 'ﬁy@lb #Hé the

the right thumb. Fromt eat ur e,

t he second character is consonant and ﬁ b if the
lellcibpmb 18 ther Beweat airangeipsiied! Be ererericmedafipe enit ibeasaue @ush
the user will use hands equally. Thus, if the third 10

[Hehan act E{r”thesleﬁotﬁﬁlﬁﬁ 3Rl tttb%n#]ttsetuésffght Widnhp. 'P?&ﬂtuuslfPauue

|f the third character is vowl, then the user
ﬁg Hybr i qg hod(HL, H2) is co i nati on of .
Heaeq N ‘hﬁ?‘ﬁ%ﬂm aRY * ¥ Ak thgsepondagharacier is

select the third character by successively pushing
vohilfdare keye effidiehbbdchow the useraviienset haads paisity. MDhuspift the Mhird

b] three tines. Wen [button #1 is used as a
chRERAL ?slc%hgo'ﬁ'%rlt; then the user will input * b; if the third character is vowel, then
the user will input #b.

Hybrid method(H1, H2) is combination of Multitap and dual shift method, and

the user can select the third character by successively pushing‘shift key and [button b)
rather than pushing [buiton b] three times. When [button #] is used as a separator(H11),
the third character can be selected by *b; when [button #] is not used as a
separator(t12), the third character can be selected by either of *b and #b. That is,
[bution * ] and [button #] are not distinguished and work as a same shift key in H2
method. It may help user select either of * and # at his convenience. Here, the methods
of selecting the second and the third character will be exchanged.

T efficient input methods(F1, F2) for the character arrangement of the present
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15 the third character can be selected by * b; when
[button #] is not used as a separator(H2), the third
character can be selected by either of * b and #b.

That is, [button * ] and [button #] are not
averiowerasmhed and work as a sane shift key i mpchgkr2004/060575
nmethod. It may hel p user select either of * and # at

hi s conveni ence. Here, the nethods of selecting the
second and the third character will be exchanged. 20 T
efficient input nethods(Fl F2) for the character

R RPaDB D08y G REong Ardie den Rcer de sefeeted by

pushing button: the first character is selected by
ppsksig fhgitrobitshamlylodr shimd ptidhyh); the ssdvad charuddr(ibelediditby pushing
second character is selected by pushing [ button Db]

{lg t{ﬂ»g b R)élg,l)é;rf(gn&gﬂﬁ?ﬂé %lqe tfur rac:{cr is se@cﬁa ? %)y ﬁ%giggsg}]vgly pushing

[button b] (* b or #b) in Fl nethod, and the third
achill kegtapd [bigtond] € ¢ hedt #5) by Fhushiodgaddaht thivd dhhratter Reselected
(bb) in F2 nethod In F2 nethod, the ways of selecting

b Bashﬁﬁan@h ga))bot Gy SRR g?ﬁ%&emohlthp%agf&@ﬁg&  the

F1 an nmet’hods
nunmeral s and. sy nbols in the character node w t hout

SEREth @ﬁl%@e ﬁ%&hﬂharaﬁ@éwﬂb b cxchprged. A¢ phovay s G $\hoioFS and F2

pushing * b, * bb, * bbb in the sanme manner of ML and

mitthod® tAGEFut diméEralt,and shinbold nltBe ENardéth BAEithBiltRAShging mode,
EspeC|aIIy as the 10 nuneral node and t he synbol nmode

can dinFl th numer : l.s and nbol s
ol R 140 BT ob bR, bucbige BB 1t nf B0t Mg manaer
node. Since F1 nmethod does not need a separator, 10
of: Mibamiakhi2anetheds drbwib o«ﬂb'lq] *(bb, by Wsing F1 bnetlith, Edpebidiy, as the

#b-, * -b, #-b, * -b-, #-b-) are available. But in
m%&%f mbfe and the symbol mode can be combined in F1 method, numerals and
symbols can be inputted by b, #b, * b, b~ in this combined mode.

Since F1 method does not need a separator, 10 combinations of [button b] (b,
b~, *b, #b, *b~, #b~, *~b, #~b, *~b~, #~b~) are available. But in order to
increase the input efficiency, it is preferable not to determine whether the following
button is long pushed or short pushed if [button * ] or [button #] is long pushed. In
short, * ~b is equivalent to * ~b~ and #~b is equivalent to #~b~. As described above, |
these will be indicated by * ~b- and #~b-. Also in order to increase the input efficiency
and convenience, 7 combinations of [button b] (b, b~, *b = #b, *b~, #b~, * ~b-,
#~b-) are available if [button *] and [button #] work as same shift key like PC
keyboard. In this case, as shown in FIG. 4, b, b~, *b = #b are used for inputting
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increase the input efficiency, it is preferable not to
determ ne whether the follow ng 15 button is | ong

pushed or short pushed if [button * ] or [button #] is

| ong pushed. In short, * -"b is equivalent to * -Sh-
avl2004/84523 equi val ent to #-b-. As described aoenarR2004/000575
these will be indicated by * -b- and #-b-. Also in

order to increase the input efficiency and

conveni ence, 7 conbinations of [button b] (b, b-, b =
#b, b-., #b-, * -b-, #-b-) are available if [button *

nd [ button #] r k sane i ft key like PC 20 )
Aol 1 B0 et Yo P ERdRe i inpufii ety ang symbols in
= #b are used for inputting 28 WO 2004/ 084528 PCT/ 1
iR 0dara0E0 Bde c Warmdl ensghahik dappbied fo the, chiracteb arrangetnentasfethe
used for inputting nunerals and synbols in the

p%Ehgﬁ Hefefilion A9 .o¥Rely E}(}ﬁlﬂ? ta@ﬂﬂ%&tg‘ afd ?17%998% Qe Bfisonants and

racter arrangeent h resenf 1 nvention,
94% 95% of English al phabets and 97% - 98% of
veIHHS dh KRtesn £am be jnpniied by enkbriéampuship, bb). iQfptoutsecthiystatistic
one button push(b, M). O course, this statistic 5

dﬂ@trﬁaiﬁﬁé/ chngellan Aty i Fysh i ORBS
base alphaggts othe#&¥%%%§ %%g ?gﬁ@ﬁg%ﬂﬁ%?ﬁgg I'S her than
dified fromF1 nethod: since user can draw a |ine
E H'stylus pen in a portable device such as PDA
drawing a line longer than the predetermined |ength

Wi t h Pdimebdd i mylified, froee FiL \WestibdO Einbelider BOVITIR adine &Fif) stylus
on [button b], instead of 10 successively pushing

byt * ]/ tton # nd,_ [ but t qn i s, copbi ned to.
ool § Bt vt S0 o B it o e dpian Bt i Rt Epsiined

method is nodified fromthe dual shift nmethod: * b is
length| widle dirbstiod(eagni Tefward omkitdomgerard, ear) dehfbutton b), instead of

predeterm ned length with Ieftward or | eft-downward,

s%?eesis'e%lg ﬁ%&ﬂﬁﬁe% ﬁrlug%% ?’L]’?Wuﬁ&l a@] elnidr[gutto%rlﬁ,eig c&ﬂ&"ﬂe& E}ethe function
of distingnishing long/short push. P2 method is modified from the dual shift method:
* b is replaced by drawing a line longer than the predetermined length with leftward or
left-downward; #b is replaced by drawing a line longer than the predetermined length
with rightward or right-downward. Both P1 and P2 method do not need a separator, and
it is available to support numeral and symbol input in the character mode with ease.
That is, a user can input numerals by drawing a down-directed line on [button b] and
three different symbols by drawing three lines having different directions(right-upward,
upward, left-upward). Here, the way of selecting the second and the third character can
be exchanged in both P1 and P2 method.

In the devices adapting to where the input method of the present invention is
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with rightward or right-downward. Both Pl and P2

nmet hod do not need a separator, and 15 it is avail able
to support nuneral and synbol input in the character
node with ease. That is, a user can input nunerals by
av@eiosopasesdown-di rected |ine on [button b] amrdr/KRA6RE00575
different synbols by drawi ng three |ines having

di fferent directions(right-upward, upward,

| eft-upward). Here, the way of selecting the second

and the third character can be exchanged in both P1

PR . 0d... 20 I n the . dev {i to where
fh0r % 0B hR e % oup B gAY o fon d8 spgne mode i i
2004/ 084528 PCT/ KR2004/ 000575 applied, it is
ppofesitie tigh thetmpodedmitpn will wodi differeatly indthelikhuinods) efpetially in the
changing node. It is preferable that t he node button

e 0 BN OB W TS50 B B oo

Vhen the nmode button is pushed in non- English node,
English mofle, then tmeurrentimodsis changg@ ¢ sroalk ket mods. (Wehenrtbel eaode
When the node 5 button is pushed in English node,
bMdn 8 Husted il En SRR xﬁ@de Eifet SF thl ta@ el HoaS E@d he st §eter
mode, "then the current node is angeg to t ot her

B |ISh de like ggshlng CapsLock button in PC
modeotaR e mBiga dRed MophaRel 1o Renpiler SEhGnmEd ks (pushing
node, if the node button is |ong pushed, then the

Capsoeinbuttoade PCSkeybod@ BRbghdicker Kl hivke o ARSEQSHKL TR, if
in where only the first character is inputted as a

th%%#x% at}'ut{og 1§ ¥on n§ O%ushegjr] %englgei guréenf F{ﬂﬂg H%E?a%gscg to %he One-Time-

dlstlngU|sh|ng a | ong-pushed button(b-), a short-
Cppsd hetimode irowhéry oatydthd first kitradter imdtputtededl cipital letter and the
di stingui sh. Here, threshold value for distinguishing

olo808 g the biaiRLE MR by the manufacturer, but a

user according t

FIG. 5 is a flowchart for distinguishing a long-pushed button(b~), a short-
pushed button(b) and b- that is not needed to distinguish. Here, threshold value for
distinguishing long or short is determined by the manufacturer, but a user according to
the user’s dexterity can also change this value. Novice can enlarge this value and the
user who is acquainted to the long-short push can shorten it in order to reduce the input
time.

At step 500, if the user pushes [button b], then it is determined that it is needed
to distinguish long-short push at step 510. For example, if the shift flag is set to long
push, then it is not needed to distinguish long-short push for the following button push.
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15 the user's dexterity can al so change this val ue.

Novi ce can enlarge this value and the user who is

acquai nted to the | ong-short push can shorten it in
order to reduce the input tinme. At step 500, if the
weezoopusakess [button b], then it is determ negctrikRzoott06575
is needed to distinguish |ong-short push at step 510.
For exanple, if the shift flag is set to | ong 20 push,
then it is not needed to distinguish |ong-short push

for the follow ng button push. 30 WO 2004/ 084528

JK 000575 But ce this is.only faqr . .
B e AR g (R o8 RS e Iatine S ARp Specil 1t 5 gosgie to
to dlStIﬂgUISh | ong-short push for the foll ow ng
distingrish lpugsthortrpush foe theefotiogdingbmtan pudh insdtkf ebid0dinichts.
| ong-short push nust be distinguished atinmer is
Che. eryipp: it reBhoi B LT B0 o QLRI St Popertdhy e
distingU|sh|ng Iong push and short push and can be
preHetptings] dhtsyhald evaluomBlere] bilie t tmeshpldi yalue| dasedefetdnee for
timer is stopped at step 530 and [button b] is
iR 191Ehsh Snd LR en the
tid%? I'S expirseg11 ?@ Pu |st ﬁg%ﬁgﬁgﬁmas | ong
push(b-) at step 550. 10 If there IS no need to
di st i bfai @Htt?lb‘?igls selensed: Shestimey 5 topped #]st4psS30 and fbuton b] is
di stinguished as b- at step 560. FIG 6 is a

dfshﬁgiﬁdhaatss‘haﬁgdsm)dﬁ% pSdv.ng [button b] wi thout shift

key(b) and utton b] with shift key( * b, #b). Since
the qj.sti on. bet we
ang Ve BE bimpRis Sl oot B i GiksinenBPith s 1ot il of step

FIG 5 can be used as the input
550.

If there is no need to distinguish long-short push, [button b] is distinguished as

b- at step 560.

FIG. 6 is a flowchart for distinguishing [button b} without shift key(b) and
[buiton b} with shift key( * b, #b). Since the distinction betweenb andb~, * and * ~,
and # and #~ are already done in FIG. 5, so the output of FIG. 5 can be used as the input
of FIG. 6.

At step .610, the data corresponding to [button b] (b) is inputted. Here, the
actual data is one of b, b~, b-.

At step 620, the state of shift flag is checked. If the shift flag is set, then the
following step will be 630; otherwise, the following step will be 660.
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of FIG 6. At step 610, the data corresponding to
[button b] (b) is inputted. Here, the actual data is
one of b, b-, b-. At step 620, the state of shift flag
is checked. If the shift flag is set, then the 20

foco 2oowwmaspsst ep wi Il | be 630; ot herwi se, the febr&wnegoonsss
step will be 660. 31 WD 2004/ 084528 PCT/ KR2004/ 000575

At step 630, it is determ ned whether [button b] is
[button * ] or [button #]. If [button b] is one of
[button * ] and [button #] according to the

det er m nat | .then the shift flag_ is set by b at

St ep AP 440tk g i thes otion B ixlobian ckcerbwarcH. 1
#], b is outputted at step 650. 5 At step 660, data

[Bltttméle is onetdf¢bwionf t- ]fahd (hutten ¥padtordaipchoithe Edi@nSMitioh, then the
flag is set by , b is outputted at step 670, and i f

Lo 30 S LR b e

character input device in FIG 7 for inputting
optpaiietcatsep 688 F1 nethod of 10 FIG 4 conprises a
keypad 710, an input processor 720, a button processor

730, r t e

710 conS|sts %?Jﬁ%ﬁ??gﬂg ﬁmﬁﬁ%qg ad gfﬁmfggpﬁgﬁ&5&¥by+
%button # and at | east one of the first character

b is qvputtad pigptenEi0aandsit theshifsBaayaset byd:, dnbhisivuiputied at step

| nput processor 720 determ nes which button is

6381 26tep@O0the SERENME RGPesdt.Si gnal 15 relating to the
pushed button, neasures the time how long the button

is pushed to

The character input device in FIG. 7 for inputting characters by F1 method of
FIG. 4 comprises a keypad 710, an input processor 720, a button processor 730, a
memory 740 and a character table 750.

Keypad 710 consists of [button 1] ~ [buiton 0], [bution = ], [button #], and at
least one of the first character to the third character is assigned to each button.

Input processor 720 determines which button is selected on receiving a signal
relating t0 the pushed button, measures the time how long the button is pushed to
determine long push or short push, and outputs long or short pushed button data. In
short, input processor 720 performs the process in FIG. 5 to output short push(b), long
push(b~) and b-. In addition, the input processor 720 can recognize the direction of line
in any potable device having a touch screen such as PDA. The recognized direction is
attached to the button data to be outputted. Hereinafter, it will be described in detail.
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determ ne | ong push or short push, and outputs |ong or
short pushed button data. In short, input processor

720 perfornms the process in FIG 5 to output short
push(b), long push(b-) and b-. In addition, the input
o cmsesas2s720 can recogni ze the direction of porigaedsoosss
any potabl e device having a touch screen such as FDA.
The recogni zed direction is 20 attached to the button
data to be outputted. Hereinafter, it will be

described in detail. 32 WO 2004/ 084528

PCT/ 004/ 00057 tton processor . 730 determ nes

out put "Char acter ?B'E;‘;I tﬁg’ﬁlﬁgs ?’rép rehaRglers Ypl}gﬁ%@ng or short
button data and data stored in the shift flag. In

padhed Huttirutiste rangrdagestsed il IR shiftrflpr 1B shire, HOA §Hscekddr 730
FIG 6 to determ ne which character correspondl ng to

utt ens out but.t ed. Her

phfips S Bfcbestity B 1 SEBMBE N by aelhaing, © the
key. If a character has to be outputted according to
peshed beltosrinonipuitah Heteh éris possiblebthitt [bttiqr oceeriqbuti@Oi] work as
refers the character table 750 to out put one of the
Sgﬂ!lé' e

i 1 SEABRA15 ! AT R, gl v
button processor 730 sets the shlft flag. User or
theahiiiion drpifessos af30gwteas Mhen ehagactes dpblet 750t tveouipusi openehtheofirst
b, b-, * b=#b to which one of the first character to
chiaiek 16 16 tBIRBERAGARS on hikplah 780ld¥ bb Qﬂaraétér Hab ¥ 6Outputled, then
and [button #] vvork as a sane shift key, it is

rrbol s wit hout

S e to i | s..and s
o e s 70 P AP SR e U Sn g b Al cmimeorinst
determ ne or adjust the assignnment of #-b-, #b-, * bw,
the asdignnient offti, bh, orie=#bfio whieh bhe Sftthe HysrBIRkacked td 8 thiki dhdracter.
synbol. Menory 740 works as the shift flag, and sends

Id 8o ir fﬂ;'.lﬂ{)ﬁ P ]‘iﬁ‘ﬁ%ut? t#] orl((:i gst &same shift key, it is possible to input

bt

numerals and symbols without changing the current mode, and user or manufacture can
determine or adjust the assignment of #~b-, #b~, * b~, * ~b- to which one of the first
symbol to the third symbol.

' Memory 740 works as the shift flag, and sends long or short pushed buttcn data
and shift flag data to the button processor 730 on receiving a command from the button
processor 730. In addition, memory 730 stores the character table 750.

Character table 750 includes set of the first character to the third character
corresponding to the determination of the button processor 730.

Display 760 outputs the character outputted from the button processor 730. If
the display 760 is a touch screen, the keypad 710 is displayed on the display 760. If the
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15 and shift flag data to the button processor 730 on
receiving a command fromthe button processor 730. In
addition, nenory 730 stores the character table 750.
Character table 750 includes set of the first

oVYarme0s3s28t o the third character correspondiPouykRr0kDES75
determ nation of the button processor 730. Display 760
out puts the character outputted fromthe button
processor 730. If 20 the display 760 is a touch

screen, the keypad 710 is displayed on the display

71 e I RS GE R R OO hHE

line on a button and select any one of the second
agheneed theysecond sharhiter the Weirddtecter, numerats & spmbaly b dfaSilpythe
drawing the |ine toward predeterm ned directions. 5

hh@%%idﬁr@dete%mmehﬂ?r@étiohéy As aforementioned, according

to the character arrangenents of the present

i nvention, even if the character arrangenents are
applied to various input nethods, it is possible to

i nput character efficiently and fast. Nanely, the user

Iﬁmmﬂ@gﬁgﬁm ged to one of existing input nethods
can qui ckly input character with using the character

10 ar,rangenents gf the _present invention. It is also
possi‘t Horpentiqhed, acrording fq, et chepagies Ariapesmentst ofyphg present
efficiently even if the input nethods are applied to

intvestioaxéveh iif e clitacts taetin QinfcARGSTRIMISd td Variobs RpET BEBEILIt is
to use the character arrangement and the input

P 0k e R 50 NER0) 3w 830Gt o

i nput methods can be applied to
one of existing input methods can quickly input character with using the character

arrangements of the present invention.

It is also possible for the user to input characters fast and efficiently even if the
input methods are applied to the existing character arrangements. It is preferable to use
the character arrangement and the input method, both of the present invention, at the
same time.

Thus, since the character arrangements and input methods can be applied to
various poriable devices and especially, the user who is already accustomed to the
character arrangement of the present invention will accommodate a new portable device
with a new input method easily, so the present invention will contribute to activate the

market.
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vari ous portabl e devices and especially, the user who
is already accustoned to the character arrangenent of
the present invention will accommobdate a new portable
device wth a new input nethod easily, so the present
womovesaseswi | | contribute to activate the nmrek&R2002000575
34 WD 20041084528 d ai ns PCTI KR20041000575 |. A keypad
consi sting of plural buttons for user to input
characters manual ly, conprising: a first button to a
twel fth button being arranged in R4 array, a first
gracter set 5 conprising characters of high
requency, being assigned to at | east one of said
first button to said twelfth button as a first
char dchdteypal @esisting wihpurakheons fir usartp fhpi Biaracters manually,
characters of mddle frequency, being assigned to at
ne of said first button to said twelfth button
mg§ﬂ§h§gcond character; and 10 a third character set
conprising characters of |ow frequency, being assigned
to atfrddutorgne twelfth dindor heing artropecdiin 3xé agay, d frswehdrhdter set
button as a third character, wherein the character
cdoiffrisiigeshawcichi 6F Bai ' ' t it
t‘f}ﬁ g%shi ng a si nglh greégilné%n ﬂﬁis%%ﬁ%dr g’g%tef? %tﬁ)gk ﬁogesgﬁ first
within_said second character set and said third
b%ﬁﬁﬁ%ﬁ?i?“%%ﬂ“%?%a%%ﬁ@%?@ﬁmﬁvia pr edet er ni ned i nput
met hod,
a second character set comprising characters of middle frequency, being

assigned to at least one of said first button to said twelfth button as a second character;
and

a third character set comprising characters of low frequency, being assigned to
at least one of said first button to said twelfth button as a third character,

wherein the character included within said first character set is selected by
pushing a single key and the character included within said second character set and
said third character set are selected by a predetermined input method,

wherein said first character set to said third character set are assigned to one of
said first button to said twelfth button in consideration of inputting characters by both

hands.

2. The keypad as stated in claim 1, whezein said first character set comprises E

TAOINSR H space.
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15 wherein said first character set to said third
character set are assigned to one of said first

button to said twelfth button in consideration of

i nputting characters by both hands. 2. The keypad as
swoatoedosdsescl aim 1, wherein said first characeet/kReied/nos7s
conprises E20 TAOI NS RHspace. 35 W

2004/ 084528 PCT/ KR2004/ 000575 3. The keypad as stated
in claim2, wherein said first character set to said
third character set are assigned as follows: button
H{EWQ button 2{T F Y} button 3{OP X} 5 button 4{A
D Z} button 5{R GV} button 6{1 L J} button 7{S C X}
button S{H U B} button 9{N MK} button 11{ X X J.

but t SnThOXeypates statdd inbelaitno?) wit2feisaXd Kst chldit® setto said third
i ndi cates that no character is assigned to that

HRestdr kAR ypad as stated in claiml,
vaherei n sea%%g?%dragt%}:lﬁgsfacter set conprises &I L I -

- J- -,A-. 5. The keypad as stated in claim4, wherein
sai dbpitensHEWAlact er butbm 2{F BE} d t hi batonfBOa Ry set
are assigned as follows: 15button 1{ -1 (c) -n {

but t efktet{4{A D Z} button 5{R G V} button 6{I L 1}
button 7{S C X} button 8{H U B} button 9{N M K}
button 11{3% 3 %} button 10{space 3} button 12{3% 3 )

where, 3 indicates that no character is assigned to that position.

4. The keypad as stated in claim 1, wherein said first character set Comprises

o | P =4 — o oA

5. The keypad as stated in claim 4, wherein said first character set to said third
character set are assigned as follows:

button 1{™ = M} button2{A = =}  button3{] 1 X}

button4{- = e}  button5{© & =}  button6{| + T}

button 7{= = ®}  button8{-L M =} button9{} W [}

button 11{ 3% 3 X} button 10{— = =} button 12{3 3 X}

where, 3 indicates that no character is assigned to that position.
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X = }button 3{ -1 I X} button 4{Lc}button 5{cbutton 6{

| Tr} button 7{ad }button 8{AA 3-'}button 9{ F -n-E }
button 11 { X X X } button 10{- -t } button 12{ X X X

} where, X indicates that no character is assigned to
wWonzoopasasasi on. 20 36 WO 2004/ 084528 PCTI KR20@&1&x@0Q6m4ko0s75
6. The keypad as stated in claim1, wherein said first
character set conprises ! ? 7. The keypad as stated in
claim®6, wherein said first character set to said

third 5 character set are assigned as follows: button

{' / n 2 '3 . bytton 3{-. + J} button 41'< |

1 but D eepbld B efea thisd oy Botein e il pnasplton s gomprise 1 7
button 8{: & $} button 9{,) }} button 11{* * X}
-Butt o@-10{. X E } button 12{% # X..c } 10 where, X

i ndi cates that no character is assigned to that
position. 8. The keypad as stated in claim1, wherein
the predeterm ned input nethod is one selected from

t he Eroup consisting of a nmultitap method(ML), an
enhadcEl kaypad asapptednintobain (QVR)herein shirtbfirss thatdctersétho d4iDYhird
a hybrid nmethod(Hl1, H2), a long-short button 15

chERERES: kb asdidled 30RH1IBRE et hod with stylus pen(Pl, P2).

button 1{1/ \ } button 2{? ~} button 3{- + [}
bution 4{' <[ } button 5{" =_} button 6{@ ( {}
button 7{; >} - bution 8{: & $} button 9{, ) }}

button 11{" * ¥}  button10{. ¥ 3%}  bution 12{% # ¥}

where, ¥ indicates that no character is assigned to that position.

8. The keypad as stated in claim 1, wherein the predetermined input method is
one selected from the group consisting of a multitap method(M1), an enhanced multitap
method(M2), a dual shift method(D), a hybrid method(H1, H2), a long-short button

method(F1, F2) and PDA method with stylus pen(P1, P2).

9. A method for inputting characters by selecting one among a first characters
to a third characters on a 3x4 arrlayed keypad in which at least one of the first characters
to the third characters is assigned to at least one of a first button to a twelfth button,
respectively and the eleventh button and the twelfth button work as a left shift key and a
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9. A nethod for inputting characters by selecting one
anong a first characters to a third characters on a

3x4 arrayed keypad in which at | east one of the first
characters to the third characters is assigned to at
Ive@sdos/osas2s0f a first button to a twel fth but tp@ykRB4w00575
respectively and the eleventh button and the twelfth
button work as a left shift key and a 37 WO

2004/ 084528 PCT/ KR2004/ 000575 right shift key
respectively, conprising: detecting that one anbng

utton S ushed det erm ni ng whet her or not
P B R it

MW and a right shift flag is
set; outputting the second character or the third

char abteetingfhat dne apwsgedtiabitons Bpusiedi he basis of a
predetermned rule if one of the left shift flag and

ot 1 mailbttedy Bond:Du R Baron f -Shf et R sane

the right shift key if none of the left shift flag
and tavepuitingrihe s¢eohd clidracgerics thethirdshbibtagoome paghet Mitton on
left shift flag and the right shift flag if the pushed

ﬂﬁ%&l@ B ﬁred&&ﬁuﬁ@cd bR e driefo Eftlﬁ%i{tl gl:uﬁ E?ncp tﬁé ?16 t{ &ﬁ{l %?.g is set;

ft key; and 10 outputt
the pushed button if the pushed button is none of the
| ef t delsrpiningsyhetieron nas the pyskedditbr iskomy of 1@ lefpshifekiypand the
for inputting character by selecting one anDng a first

rightahHCkefiBnonk Of the UdH dhekt ARALRGHES t%ﬁfm sy rayed
keypad in which at [east one of the f t characters

15 t he t hi racters s aSS|gned to at | east one
of = riPEehnuf e G ok and fie ik FBA Nacas ecneie tion is
and the eleventh button and the twelfth button work as
onge of hef left lghift, key and the right shift key; and
outputting the first character of the pushed button if the pushed button is none

of the left shift key and the right shift key.

10. A method for inputting character by selecting one among a first characiers
to a third characters on a 3x4 arrayed keypad in which at least one of the first characters
to the third characters is assigned to at least one of a first button to a twelfth butfon
respectively and the cleventh button and the twelfth button work as a shift key,
comprising:

determining a long push or a short push when one among twelve butions is

pushed;

determining whether or not a shift flag coresponding to the shift keys is set;
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conprising: determning a long push or a short push

when one anong twel ve buttons is pushed; 20

determ ning whether or not a shift flag correspondi ng

to the shift keys is set, 38 WO 2004/ 084528

RO L0aRBOS2E 000575 out putting the second char aairaRr2064/000575
the third character of the pushed button on the basis

of a predetermined rule if the shift flag is set;
determ ni ng whet her or not the pushed button is the
shift key if the shift flag is not set; 5 setting the

shift fl i f the hed but on.is the shift ke and
out pu?]{tﬁ"ﬁ % SE‘E?PB &Eﬂéﬁﬁﬁ ? &Pitcheharasteg op H&?r%ﬁedt Pigton on

short push anong the first character to the third

tihizusBof e predétetofite drusd i€ the RLi Mg i9Ket: he basi s of the
predetermned rule if the pushed button is not the

ainer RTREIRR whdhor " ol B oose R Bkt Fosel S i

detecting a pushed button conprises: operating a tiner
opisek a predeterm ned threshol d val ue when the button
is pushed; determ ning as the short push after

resetdiing ute il f1 | Ssd &leased 15
beforet?%e tinmer gﬂ%QbﬁggggH ngq%ﬁﬁgiﬁjhgﬁg as the
long push if the tiner is expired. 12. The nethod as

st at eRUng Qe gpiraspoiies i the long pusty ershothyriymkempsg the first
adj ust abl e.
character to the third character of the pushed button on the basis of the predetermined

rule if the pushed buiton is not the shift key.

11. The method as stated in claim 10, wherein determining a long push or a
short push on detecting a pushed button comprises:

operating a timer with a predetermined threshold value when the button is
pushed;

determining as the short push afier resetting the timer if the button is released
before the timer is expired; and

determining as the long push if the timer is expired.
12. The method as stated in claim 11, wherein the threshold value is adjustable.

13. The method as stated in claim 10, wherein the shift keys comprise a left
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20 13. The nethod as stated in claim 10, wherein the
shift keys conprise a left 39 WO 2004/ 084528

PCT/ KR2004/ 000575 shift key and a right shift key that
are distingui shable fromeach other, 14. A nethod for
iweoy/sageschar act ers by sel ecting one anong @ciikrb04/000575
characters to a third characters assigned to one of a
first button to a twelfth button by a nunber of 5
button push, conprising-, determning a | ong push or a
short push when one anong twel ve buttons is pushed;

f j . cAT0 t he,.first aracter to the third
Sc]#a%gtg%]g fg gg 0 rsrg%s 58 qut Aty dt'%mg?]ﬁl?% Pachotlst t on push
in the case of the short push; 10 determ ni ng whet her

or not the former button being pushed just prior to
the | ong-pushed button is sane as the | ong-pushed

buttopy i of t ong push: separati t he

ot o b5 675 Ll 885 Ao (R M
inserting a separator if they are same; and

to; & Huidghasagiersiagsignsd do pusefodfitstibuton t6 a owelfth dufier %84 number of
button by inserting a space if 15 they are not sane.

bilfton phsARLAGHAsihEr 1 nputting characters by sel ecting one
among a first characters to a third characters on a

W ag%aégd,k%%Pad in which at | east one of the first
char £6FEPENE; HlopgPuphy ioF @ shpw pash when ore ameig fredve butadns is

| east one of a first button to a twelfth button, 20
pushadyr i si ng: 40

outputiing one among the first character io the third character corresponding to
the number of button push in the case of the short push;

determining whether or not the former button being pushed just prior to the
long-pushed button is same as the long-pushed button in the case of the long push;

separating the long-pushed button from the former button by inserting a
separator if they are same; and

separating the long-pushed button from the former button by inserting a space if

they are not same.

15. A method for inputting characters by selecting one among a first characters
to a third characters on a 3x4 arrayed keypad in which at least one of the first characters
to the third characters is assigned to at least one of a first button to a twelfth button,
comprising:
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WD 2004/ 084528 PCT/ KR2004/ 000575 determ ning a

direction of a line |longer than a predeterm ned | ength
when one anong twelve buttons is pushed; outputting

t he second character or the third character of the

pus bwatodzsnst on corresponding to the |ine directikroe0000575
the basis of a predetermned rule; 5 determning a

| ong push or a short push if no line direction exists

on the selected button; and outputting one

corresponding to the long push or the short push anong
d character of the

bushel B PERSEL of  snd fogeel i £ PEdB minechisaeth e, one
10 16. The nmethod as stated in claim15, wherein a

apeng telvewitasiepushed;f urt her assigned to t he keypad and
is selected by the line direction, IT A nethod for

i nputt.i-ng; S el ect | one_anpon first
char e L SELRRheRF of K, Bl BRpRlER o8 e apiiy dution
keypad in which at | east one of the first characters

cqreespenlingip the ling girection oy thesbasis of g predetenniatd fukast one
anong a first button to a twelfth button, conprising:

det efdgiethinfiga IHOpRHSS £5n i0dN& MmN
twel ve buttgns(ﬁg%%ushed;g(%6§§%{gdg¥?ﬂ%%gﬁgunlmﬂssonqhe

orresponding to the long push fromthe second
selgtindbalion aafd 41

outputting one corresponding to the long push or the short push among the first
character to the third character of the pushed button on the basis of the predetermined

rule.

16. The method as stated in claim 15, wherein a fourth character is further

assigned to the keypad and is selected by the line direction.

17. A method for inputting characters by selecting one among a first characters
to a third characters on a 3x4 arrayed keypad in which at least one of the first characters
to the third characters is assigned to at least one among a first button to a twelfth button,
comprising:

determining a long push or a short push when one among twelve buttons is
pushed;

outputting one corresponding to the fong push from the second character and
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WD 2004/ 084528 PCTI KR2004/ 000575 the third character

of the pushed button on the basis of the predeterm ned

rule in the case of |ong push; determ ning whether or

not the button is successively pushed in the case of

shedn4/4sds; 5 out putting one correspondi ng t @clk8o04/000575

successive push fromthe second character and the

third character of the pushed button on the basis of

the predetermined rule in the case of the successive

push; and outputting the first character of the pushed
successi vely pushed. 10

u i f th uttqn. i s not
e et B i R om tsolsincpL s phedblesmingd sl in the
first node w thout changing node on a 3x4 arrayed
chsybldgpwhdre a first character that can be inputted in
the first node and the second character that can be

i nput ' n e are assigned to, .
c onprcfeggﬁié]&gi\gﬁeg%? eogtnlr"r’ﬁ gheag‘ftﬁ’r“ § %Ff%\‘?tw Rpthed jin thengase of
first node, wherein the first button input is one

shost pushied from a group consisting of a shift key, a
| ong push, a short push and conbination of them

wher b ' | d.from roup
consi s?’i %E‘Eé’]? Qb‘gbrhets onuigstgﬁgee%u%? %Sgl% ﬁu%]nﬁ?rﬂ éﬁeléﬁ?i’éo‘?hmaaef
detecting a second button input in the first node,

p dtind chpfactered sheopushad tawtton 20 therhasis of the predlesahined adk in the
froma group consisting of a successive push, a |ong

caaelohthe 8uce¥Bivt push; and
outputting the first character of the pushed button if the button is mot

successively pushed.

18. A method for inputting a second character in a first mode without changing
mode on 2 3x4 arrayed keypad where a first character that can be inputted in the first
mode and the second character that can be inputted in a second mode are assigned to,
comprising;

detecting a first button input in the first mode, wherein the first button input is
one selected from a group consisting of a shift key, a long push, a shori push and
combination of them, wherein the shift key is one selected from a group consisting of
button * and button # on the keypad;

detecting a second button input in the first mode, wherein the second button
input is one selected from a group consisting of a successive push, a long push, a short
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42 WD 2004/ 084528 PCT/ KR2004/ 000575 push and

conbi nation of them and outputting the second

character that is predeterm ned according to the

conmbi nation of the first button input and the second

i teowos4pasut , wherei n the sel ect abl e conbi natecakr2bo4/000575
the first button input and the second 5 button input

is assigned in the first node. 19. The nethod as

stated in claim18, wherein the conbination of the

first button input and the second button input is one

andﬁﬁﬁsgmﬁ%ggg@nﬁ?ﬁro p consisting of b, * bb, * bbb

thod as stated in claiml18,
wherein the conbination of the first button input and

t he sw@ditinghther opcondpataricter othat el fRedebiiminicaméddRiigy qapthe
consisting of #b-, * b--, #--b- and * Nb-. 15 21.

cORbANhnAT 1R ﬁ%ﬁﬂm’oﬂ b %ﬁ@ &t}? ‘\)’I‘Qﬁ;ﬁl o8 P‘é’Bg second

character 1s one consi sting

of synbol s, nuneral Ietters and capital letters of

Engl i vgi§resn éh%ﬁ?é‘t%ﬂb@@mhﬂéd@m ofethé dirsti yptohtinng and the second
character, conprising: 20 a keypad, in which a first

bwﬁmta@sggﬁmh&mr%w are arrayed in 3x4 matrix,
43 WO 2004/ 084528
19. The method as stated in claim 18, wherein the combination of the first

button input and the second button input is one selected from the group consisting of *

b, *bb, *bbband *b~,

20. The method as stated in claim 18, wherein the combination of the first

buiton input and the secornd button input is one selected from the group consisting of

#b~, *b~, #~b-and * ~b-.

21. The method as stated in claim 18, wherein the second character is one

selected from the group consisting of symbols, numeral letters and capital letters of

English alphabets.

22. A device for inputting character, comprising;

a keypad, in which a first button to a twelfth button are arrayed in 3x4 matrix,
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15

PCT/ KR2004/ 000575 at | east one anong a first character
to athird character is assigned to one anong the

first button to the twelfth button, and the el eventh
button and the twelfth button work as a shift key; an
iwpenvd/prasasessor for detecting which button i araghiedensrs
and determning a long 5 push or short push of the
detected button; a button processor for selecting one
corresponding to the | ong-pushed button or the short

pushed button anDng the first character to the third
s state

hi.f fIa
oEIS 358 Bhottls REGHHEN Fy Bt chersaiids Sfhmbioyne smons te frst
wor ki ng as the shift flag that is set or reset by said
baiten trthe 1oelfh boters and drdistathi bultoh hed tier %lfﬂ‘ﬁftﬁﬁ WEJrR as a
to the third characters that are assigned to sa
sg@ahybutton. 23. The device as stated in cIa|n122
furt%er conprising a touch screen for displaying the
character selected by said button processor, wherein
sai d RdyR aracessonivr détegiing yeuchdrution ipusheiCindsiefe@iningdflong

push or short push of the detected button;

a button processor for selecting one corresponding to the long-pushed button or
the short-pushed button among the first character to the third character by checking a
shift flag’s state corresponding to the shift key; and

a memory for working as the shift flag that is set or reset by said button
processor and storing the ﬁst characters to the third characters that are assigned to said

each button.
23. The device as stated in claim 22 further comprising a touch screen for

displaying the character selected by said button processor, wherein said keypad is

displayed on said touch screen.
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