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WD 2004/ 084528 PCT/ KR2004/ 000575 CHARACTER
ARRANGEMENTS, | NPUT METHODS AND | NPUT DEVI CE
waewhs4sag8 Fi el d The present invention rel at eSPCDKR2004/000575
character arrangenents, input nethods and 5 input
device. Mire particularly, the present invention
relates to Korean, English and synbols arrangenents
that are effectively arranged on a Iimted nunber of
buttons i nput net hods usi t he character
ENBINTEHeIN B&TtMErTéB@DSB&EWE DEVICE
10 Up to recently many i nput met hods and character
arrangenents have been proposed to support " character
inputting' on portable devices such as cellul ar phone,
PDA, renote controller, both having a |imted nunber
TecloficdHieldns. But, since the portable device was not
nade originally for inputting characters and the
fu i on of . utt har cter was j ust added t
BFF@%“ i lglgerﬁ é(é character, aﬁrapé eIYents, input me hods and
unconfortable t han PC keyboard. The portabl e device
inpuBdepics. Brde patiRAGAY, Mt ;slerbslt Qfiven@ibR FaIRLERD | ICork &Y, PBfiish and
as an i nput neans. The al phanuneri c keypad has a
[imted nunber of buttons |ess than the_ PC keyboard.
symbels j asrapgerpens il e ehfegidulymripee omanlimiigd numhes Of dpugtons,
on single button in order to overcone this limtation
: t t two
mpugid{etth gtrﬁlgﬁ%lggse ol ct er o Eﬁ‘{lﬁgbﬁﬂé £ Up to
now, vari ous character arrangenents i nput net hods and
i nput devices 1 WD 2004/084528 PCT/ KR2004/ 000575
have been devel oped to inprove the efficiency of

Backglplﬁtntd'&ﬁ characters by using

Up to recently, many input methods and character arrangements have been
proposed to support ‘character inputting’ on portable devices such as cellular phone,
PDA, remote controller, both having a limited number of buttons. But, since the
portable device was not made originally for inputting characters and the function of
inputting character was just added later to emhance its performance, it is more
uncomfortable than PC keyboard. The portable device adopts 3x4 arranged buttons or
alphanumeric keypads as an input means. The alphanumeric keypad has a limited
number of buttons less than the PC keyboard. It is conventional to assign more than two
characters on single button 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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al phanunmeri c keypad. Although sone of devel oped

nmet hods can enhance the input speed and the user
w@orwnesdsesice, there is a burden that the user PGI/KR2004/000575

conpelled to |l earn the new character arrangenent.

Nanely, the all of devel oped nethods bring a new

character 5 arrangenent or an increase in buttons.

Thus, in order to adopt a new i nput nethod, the user

has to be acquainted with the input nmethod and the _
havee fpgema ciegeloped dagisrmsnte dke tefléciergymef tinpetting nehardggers by using

manuf acturer has to make sone changes in the structure

[ e r .

AL RO4Ra, 2THE0h sERRRT Bilorkl L0B0 ERE Enlincp dhe inpuc

device with unaccustonmed input nethod, if only one of
speeidmpd thenedelh oonamibnctiahae ies bifleanhianeasenis ¢enwdiad getbarn the

the burden will be smaller. Especially, fromthe

user's point of iew it needs re time to |learn the
now SReesiet Brenern AR cheatl SHve Pt mskHis Pringd Deffedigrcter
that the manufacturer can apply various input nethods
arradg2nieR€ oP @ LitidRe AeWhiEhs. Thid) o brdeP &N 8ddi alR® input method, the
accustoned character arrangenent and the user can
select input, nethod fitting for hinmself. 15
user (has ¢p ibgtacawainied pyinihsgapw wethed ng\ihe EhypeishazMgemenkpt the
arrangenent according to the present invention. FIG
.o r
sam (AR R AAMEIREPE 0 (A0SR e AR LA o Boriable
according to the present invention. 20 FIG 4 shows a
devitg lespeadllyc natha otuerber np buttonst Bods théaserdeenitiies aplplyi eghortable
to the 2 WD 2004/084528 PCT/ KR2004/ 000575 character

devidd SARORIR L st8GES it IndiBod N8 AP IE0 of' Y b ABa 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. It
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 applied to the
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FIG 5 is a flowhart for distinguishing a |ong-pushed
button and a short- pushed button according to the
wpe@sess2g nvention. FIG 6 is a flowhart for RGI/R§2@4/000575
shift button according to the present invention. 5
FIG 7 is a block diagram of the input device
according to the present invention. Technical Problem
Accordingly, it is an object of the present invention
to provide fundanmental and efficient character
charagtemtpagemenf achendingn thepragpslt invgntion.var i ous i nput
nmet hods so that the 10 user who is accustoned to
an re i can.. . a
chare i Rl o B i SRR RS bhid g o short
and efficiently. Another object of the present
pusliedbattidon actording o fhe @vésdat inestionput nmet hods that can be
applied to an existing character arrangenent as wel |

as t.hose of the present_.invention so that the .
s P IChos R Eougbet FEBire o oo tasardng & o gresent Tnvention.

character 15 arrangenents can input characters by the

| npRiG. ek Aotk QfiadiA@ dBHIRSIBPE deMiteRbERingas ithe/present invention.

Techni cal Solution According to the one aspect of the

present invention, there is provide a keypad

consisting of plural buttons for user to input

characters manual ly, conprising: a first 20 button to

. utton being arranged in 3x4 array, a first

Tbcclgﬁgg%ggnget conprising 3 WD 2004/084528

PCT/ KR2004/ 000575 characters of high frequency, being

assAgredingly, #tis he abjectorfehopresait dnveintion tdptovote fnndaadndal and

twelfth button as a first character, a second

.character set conprisi.n haract.ers of mddle
cffiGienl SHAATEr SEMERmORS P (A OF aPaliec g Yapoys bRy mEthods so that the
first button to said twelfth
user who is accustomed to another 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 ome of the existing character

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

Technical Solution
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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button as a second character, and a third character
set conprising characters of |ow 5 frequency, being
wazeHgsses t o at | east one of said first buttonP@DKR200d/000575
twelfth button as a third character, wherein the
character included within said first character set is
sel ected by pushing a single key and the character
i ncluded within said second character set and said
third character set are selected by a predeterm ned
chasagistst ofniigh St quenes s being sssignedi togit leashancaef erid Sisst huston to said
said third character set are assigned to one of said
r u n 1 | ,f to
el Bhught'ht A0S A Raiep: T ot Retein, 48 Sl sppgacters of
Accordi ng to anot her aspect of t he present i nvention,
midtikefrequencyp rieuigd estigned ot S1dedast @nei ofpeaid ifing whhawt &A1& twelfth
by sel ecting one anobng a first characters to a third
characters, o x4 .e eypad in which at | east
buttGi s G Bt FhEetdt DS B Heset CpPHRuistisag eas of low
is assigned to at |east one of a first button to a
freqh¥ylyf bdindudsi@Rd t&%t IQ§PSEL bVl fn%'t‘ @uit&?tcﬁsa@&' %&lﬁh button as a
but f on and the twelfth button work as a left shift key

and a ht shift key respectively, conprising
thirdy é’taéé(tt¢fn ?t%tt th@rré!a@ﬁ{% gnqlw\mﬂumsﬂ@rfswt eharmtsrrﬁ@tj is selected

determ ni ng whet her or not one of a left shift flag

(3 I ' A e
oy R AL KBTS o i Sy SR A6 ot
on the baS|s of a predetermned rule if one of the
said|tbird chdradter fek ag ssiedtadiy a2 pgdeteshinkd idguaguetlsods etheredd said first
det erm ni ng whet her or not the pushed button is one of

chargly g ARt FEIERT st e ipbegolb ot O i fgibuligp tp sod

flag and the right shift flag is set, setting one of

twelfthebukteh in caRidetatiohad imputkingd ¢hatices be bbtfhthaflﬂs?lg if the
pushed button is one of the left shift key and the

right Sglgt key, and outp g the first character qof

the g 9,rRQher asnegk og l}fé‘h dyjesent invention, there is provided 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,
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 left shift key and the right

4
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button is none of the left shift key and the right

shift key. 5 According to still another aspect of the
wpe@sesHs2s nvention, there is provided a net hoPICT/BR2004/000575

i nputting character 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 |east one

of a first button to a twelfth button respectively
shifteyl if rencetfdhe feftshiiflegand e right shifeflag is sstiseiingwoe lof s left

a shift key, 10 conprising: determning a | ong push or

rit i _

shif TR P R o 6 R R Aot BHL bR 1B shB B the

to the shift keys is set, outputting the second
rightc#ldftdedye and butpheidghihe dfishaharatter obthet preshpd Hhuetdn bifittheo pushed

on the basis of a predeterm ned rule if the shift

fla rm ni r or not the pushed
buttqy i Fue P’it%ﬁ@ %Hﬁkoy R%@g}efﬂ&%ﬁ Yt flag is not set,
setting the shift flag if the pushed button 15 is the

shlAécohﬁﬁg t@REN bl hipeat BNEheCRESDS PRRALDE therel Brovided a
| ong push or the short ‘push anong the first character

to the third character of the pushed button on the i
methggsfos ipputting chprasige tbyr selerdiag aceampng pefipsh cha@cisty tog third
is not the shift key. According to still another

char?&&’é%gl ff&xi Qﬁa eﬁrgﬁ VR Aead RGE eof It ﬁEé?\@hgl%gte?s to the

|nptt| aracters by selecting one
a first characters to a third 20 characters assi gned
third chongesf isaadsignet foutt denst ona ¢fnel fitsh buitbnote bytvelfth button
nunber of button 5 WO 2004/084528 PCT/ KR2004/ 000575

resp A A L gie%wggvﬁ%}m&ﬁh "B s R o 1S ke,

out putting one anong the first character to the third
compﬁﬁﬁ%caewnnixﬁﬁg hesOpEhng at dhottpish whes one kmbup twelvp bations is

In the case of the short push, determ ning

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 button 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 button 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
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whet her or not the fornmer button being pushed just
prior to the |ong-pushed button is 5 sane as the
wo eovgopasshied button in the case of the | ong puBtE/KR2004/000575

separating the | ong-pushed button fromthe forner
button by inserting a separator if they are sane, and
separating the Iong-pushed button fromthe forner
button by inserting a space if they are not sane.
According to still another aspect of the present

push, womprisg; deleEniainga gery padona sherthphiwhen apremiong twelve
characters by selecting one anong a first characters

1.k ract

butgr, & PRHER od oS’ O Ehind ng, L SHARLP Lo (YRR’ Sharacter
third characters is assigned to at | east one of a

corrésppsding it tlenmtmbea of wattbh ipukiuint the, case offhiei shbrtqiush, determining
determning a direction of a line |onger than a

edete t h when tmelv butto IS .
e REHS! (hoctatine o of e R0 dABALE &8 Thst IR ptfon is
character of the pushed button corresponding to the

samé hdhe dbAiLphidheM bilort EthBa8deSofthe PonkSulk aEBA@liAG flﬁqong-pushed
rule, determning a |ong push or a short push i

line direction exists on_ the selected button, and
buttesy fram the Ao dugion by JpwsHing Sersrateril| thesyars semeoind spparating
short push anong the first character to the third

the lgﬁggﬁé‘ﬂeﬂ foultbn h%& t@é’ ?(%?‘%6 :Bg&&? ﬂﬁg{tﬂgl Qgﬁées ‘ﬁ{eyta@eenot same.

et erm ned |ng 0 not er “aspect
of the present invention, there is provided a 20
metAowbrding to spltanpthgr espchof gresprbsens @veatiomgtherseis pnovided a
a first characters to a third 6 WO 2004/084528

/.00 3x4 d
mettof (gkERIAPE | B arer B SrEpTE pRY efhork 4 BEk SPEUelT RoR third

third characters is aSSI gned to at | east one anong a

charhdtérs tonbal Bk ﬁnhﬁbdakdy\pﬁdi fih kvhitH 4tolBast o@m®/BIthe Fifd characters to the
determ ning a long push or a short push when one anobng

twel ve butitons
third characters }s asmgneg to at least one of a first button to a twelfth button,

comprising: determining a 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 corresponding to the long push or the short push
among the first character to the third character of the pushed buiton 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

6
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pushed, outputting one corresponding to the |ong push
fromthe second character and 5 the third character of
W b@4psusbeed button on the basis of the predet eP@i/R&A004/000575
rule in the case of |ong push, determ ning whether or
not the button is successively pushed in the case of
short push, outputting one corresponding to the
successive push fromthe second character and the
third character of the pushed button on the basis of
chargdiers et 8x4 prpyrsdkeypad én imhichhat least @nefof tthe fistj chawsievseto the
push, and outputting the first character of the pushed
.ol i up.t [ i ,
tindChaphlthds abrb {4 B Bhot SISE RYRY (PR buton,
invention, there is provided a nethod for inputting a
comprsingiciechmisgiag @longp@hfdr ashortpush wihehout anlvaggwelge bntens is
on a 3x4 arrayed keypad where a first character that
can be i.nputted in the first node and th secqn
pustE ooy ERE b comarbopdine it M7 el e Fioed Gpecter and
assigned to, conprising: 15 detecting a first button
the thi¥8Whatabtek R thd padheAMABon WAShEbAsIk B thd hEddeRuhiRA rule in the
input is one selected froma group consisting of a
shift key, a long push, a short push and conbination,
case off longpyshyHeteaniminghwhefher qr nasyhe Bulipreissaresssizelyfrushgdhin the
group consisting of button * and button # on the
e : ] r
case SR puiC BB e T O p A0 e ek scly? pLAUPL LB} sopond
froma group consisting of a successive 20 push, a
charh@ergandubé thiad sltupadierpuishe pustied brtddman itlenbasts aftiberpredai@rmined
outputting the second 7 WD 2004/084528

PCT/ KR2004/.000 . ch h i d i
rule St Gengt IF PRevust araarg e Aine the R S Hthe ppshed

and the second button input, wherein the sel ectable
butt@Oifigha Witioaris abt stuh&siiivé@gmmsdt on input and the second

button input is assigned in the first node.

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 button input is one
selected from a group comsisting of a shift key, a long push, a short 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 push and combination of them, and outputting the second

7
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According to still another aspect of the present
invention, there is provided a 5 device for inputting
w@h@sagtses , conprising: a keypad, in which a fPCHEKR2004/000575
button to a twelfth button are arrayed in 3x4 matri x,
at | east one anong a first character to a third
character 1is assigned to one anong the first button
to the twelfth button, and the eleventh button and
the twelfth button work as a shift key, an input
chargelet 86 iy Pregeterained taceeydinig tlorthe sombination qfiibe éustabmton input
determ ning a |l ong push or short push of the detected
t t. I A :
and (%érstregé}bdon P% gl ?ﬁo} %vﬁel% Ig{rf;lg §%lgétﬁ61g cgﬁlt%%rgdgl%gio@ ttlﬁenﬁrst button input
short-pushed button anong the first character to the
and the sedommHarnt@atisputhy asimel imge dirghndde. f | ag' s state
corresponding to the shift key, and a menory for
shift fla t or

oo BeqaRE 1o hTCott asner of Mq plseanfinioh. Bils Brayided o

to the third characters that are assigned to said

deviea gt iBpiittiAg chakBctM dembaEing W RS ph&Nin TRfCck Barrﬁqiu%n to a twelfth
arrangenents of t he present invention are for a keypad

consi sting, of twelve buttons arranged in 3x4 .
buttem are; agraped 81 ek warix, ablsps pna emape adirstabargter o 3 shifdhglaracter

no additional button is needed. The character

is aa¥ @@%‘H‘fi@% ofl tﬁé“ﬁ PhEEGNo thBYeH ﬂh%tt%eal?cpth@eeiév%ﬂﬁldbutton

er ca ng the appearance frequencies of
character: (1) to mnimze 8 W 2004/084528
and BETWKHEODEIG006 K5as o shaft keyrtae infoft phacesson fgudstectia@ which button
maxi m ze the use of both hands and (3) to help a user

arn_ea ncIu ct e.af [anged
s bR R Bl Vi o RELAS 5 BAC R PR BARIEh uon
characters fast when the user gets used to the
procebsdi d6xt electing ang esmsspoading 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 button.

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



the present invention through a proper practice to
menorize it. 5 Basically, one character to three
wehbanagtses s(the first character, the second CPEI/ER&R@A/000575
the third character) is/are assigned to each button,
and the first characters are wused nore frequently
than the second characters and the second characters
are used nore frequently than the third characters
In this character arrangenent, the buttons to
the nygaweaf birtonayshl () toymeximipy theaisabhoth hasds aad (%)eﬁ@th@ilrcéuser
is inputted. Also, all 10 characters can be nmarked on
learnt Qacsﬂ% bt LR, §h étbxfs' zﬁ@tah%] R, GRAY U!tﬁ%ﬁ El'b‘?der to make it
nt invention clearly, each butfon w e arraye
and named on the keypad in follow ng manner. [button
possibjle fobimptarha@itefdiast wheBihe ysbugdtonsed]to [lruchaoacté&]arrangement of
[button 6] 15 [button 7] [button 8] [button 9]
butt.on *. but but.ton #] FI.G .1 shows English
the %ﬁgﬁé‘gﬂ’rﬁ%‘é{&‘fg |Pﬁ “ 8T4¢ 8‘3%’98%@3{12‘? fivention and t he
relationship with QAERTY keyboard. Nanely, the English
5 ar reReRnenbnd dhh@ver t30tHMERRNab@rs(AE d8rsp ahbrack, tHEe second
user to learn fast through the relationship wth
QNERTY. . 9 WD 2004/ 084528 PCT/ KR2004/ 000575 In the
charggigy therihisd charaerAt/areaseigBed tonvas beHam-anddhe figytcharacters are
assigned to [button 1] 1110 - [button 9] 1190 and
e t [
used FRESHLQIRRY (16 O o DARY 40 P 1880 sy el
the third character 11131193 are assigned to [button
mor¢] frequeb@y -thfrbibe ttbind Oharagtes. e thie chirgeltyarrangdmant ige buttons to
t hese buttons,

be pushed are equally distributed when a word or sentence is inputted. Also, all
10  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] [button 6]

15 [button 7] [button 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
20  QWERTY in large part for the user to learn fast through the relationship with QWERTY.

9
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5 only [button 3] has the first character 1131 and the

second character 1132 wthout the third character.
w®ea408452he first characters includes ni ne chaPGEK&2®4/000575

havi ng hi ghest appearance frequency anong 26

characters, set of the second characters includes nine

characters having m ddl e appearance frequency, and

set of third characters includes eight 10 characters

havrn | owest appearance characters. Here, severa

¢ divglish agrangsmeat, twafqrébteearha@pferrs:ar@rﬁéylgerd tthpbutton 1]
character arrangenent can be nade in order to be

111(]S Tgl.l{i’(g ) Pf 1%¥ aacgtrlg fﬁgagﬁ(e%le g)gtﬂgn\“t] ZOPeTﬂ§§ﬁ§t Befhcter

character set are assigned to [button 1] 1110 [button
1111911191, HDe ascdrdtiecliaracér CHED~ATP2 nndnte rkighrdibaser dfl13A1193 are
nmethod, it is preferabl e 15 that the first characters

il BT, R TEI by HLBE  p SL oms

character set are aSS|gned to [button 1] 1110 [button
only9budiP9) 88 BBGirSH cHahRte3€ANAnE B¢ 8ol chdrhded 19?2 ¥out the
the third character 1113-1193 respectively, and can
be sel ectively inputted according to the input method
thirdeghgtacfes. applied to the character arrangenent. Table 1
shows appearance frequencies for 20 classifying 26
ch ta 1 | ¢ t [
chas RFaRE il gl BicigeS 3Bl Bl Ric3e nab s MBS ebfharance
PCT/ KR2004/ 000575 appearance frequenci es may be
frequenicy rapabrigi 26 Cleariters, set lof the sevodid ndpatasterh enchtdas ingne characters
data but have simlar ratio and order so sone

nces

hav1_n|_g s‘iné‘{dr?%ﬁ czggl?cg greg?%{cg,ga%g e%:ét él'fa giurd Chata elrsTc’ 4 &uges eight

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 button is selected. The
characters included in the second and third character set are assigned to [button 1] 1110
~ [button 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 appearance frequencies for
classifying 26 characters into the first character set to the third character set. The

10



character frequency(% character frequency(%
character frequency(% space 18.59 E 14.00 E 10.31 E
WA2004/8845718 9.85 T 7.96 T 8.55 A 7.49 A 6.42 0 BCDKR2®4/000575
7.37 0 6.32 A7.78 S6.951 5.75 N6.86 NG6.74 N
5.74 1 6.67 | 6.65 S5.14 R6.51 R6.14 R4.84 S
6.22 H4.22 H4.67 H5.95 D 3.62 L 3.21 D4.02 L
3.57 D3.17 L 3.72 C3.54 U2.28U3.08 M339F
2.08 C 2.96 11 WD 2004/ 084528 PCT/ KR2004/ 000575
appegrange Kequagioy maygise allered higle\lyilittls gecordiig tophe stagstic data but
1.64 F 1.97 G1.74 G1.52 Y 1.96 W1.69 P 1.52 W

have'sithflar 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 0] 8.07
0] 7.37 0] 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
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Y 1.64C1.28 G1.74 B1.29 B 1.27 B1.41 V 1.16 V
0.83 V1.12 K O0.47 K0.49 K0.74 X 0.28 X 0.13 J
w@2®1/084529. 27 J 0.08 X 0.27 Q 0.26 Q 0.08 Z OrPAIKRZN04/000575
0.04 Z 0.05 Q0.08 According to Table 1, the order of
characters corresponding to the appearance frequency
is as follows: space ET[AO] [I| NSR H[DL] [UM
Cl [FPl [YWE BV KJXQZ 5 The appearance
~frequency becones [higher fromthe right side tjo the
| ¥t sijde, 3-8hd charaMers in 198 have siMilar 2.88
frequency. From Tgble 1 it cab be appreciated that
spgce ils u nost| frgguently. us, |spacg i s |assi d
Cof | button%?; 1500 bottaed 1V 1150 BooeFosadas 228
PCT KR20047/ 000575 tocatesatbottompof—keypa
simlanly tnig he gpacgbar |of PCskeyboar d. FNext|, thego7
charactiers included in the first charlacter set| to the
third ¢haracter set are assigned to [each buttjon
rddpecti velly7bn the bsis|of QMERTY. [The Yeasdn of1.96
assi-ghilng—characters-—simllar to QAERTY |
ofyusens argg@l regqdy pamlliar 5w th QNERTY so thﬁyé
can be|accustoned|to the ¢haracter arfrangenent] with

ease. kirstty, injconsidefation of tnNe positignm in

QMERTY |and L.ée hand tQ 1.28 G 1.74
B 1.29 B 1.27 B 1.41
v 1.16 v 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: spacce ET[AO]J[INSR]H[DL][UMC][FP][YWG]BV
K[IXQZ]

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

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

12
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push(nanely, right hand or |left hand), nine characters

(ETAOI NSRH inthe first character set are
wazesgsses t o [button 1] 1110 - [button 9] 1190PCT/KR2004/000575

respectively. "E "A" °S', which locate on the |eft

side of QAERTY and are pushed by |left hand, are

assigned to 10 [button 1] 1110, [button 4] 1140,

[button 7] 1170; 0" "IT'N locating on the right

side of (%/\ERTY are assigned to [button 3] 1130,
locafep aft hadiemsqt keypad sipilarlyda tigy spagebar obRg keyboardR  ~ H

| ocating in the center of QAERTY, are assigned to

[b ) . |

Hor So e enddihs MOt R e i Afrack el BP0 d Blacrer s

and positions of A" and S can be al so exchanged.
are dssigBed doddagh bastos hespeciiveli| @ thk, badiaofd@BMBRTY. The reason of

nei ghboring the first character in QAERTY are

.selected as th e racter and the third s
assigtpns QT P o COMERTY errise Byt b Bt dvs Heead; fagliar

character set. In this manner, nine characters(DL UM

withQWERTWYdGhey Barl BEa&a60HRd &6 BeabhRiktes Qiraditehedt 9/ith case.
characters(Y BV KJ X QZ) inthe third character

set_are assigned to [button 1] 1110 - [button 9] 1190.
He ridrstly hdn seansidgrationc phrthe t pesition: ianQ V‘%E\%Wh iapdl the hand to
character set can be defined differently fromthe

pushg%awlﬁ q#%cl:l(ta\ ﬁ%n&’@ l%ﬂq{yngﬁ tegSoiatad éggﬁ qu/AO(QQW?‘: R P%) C)in the first

peara requency 11 order tcg cone sim lar
QNERTY. Since characters having high frequency are
charigtgpoet amtassigabd todbutton det110s- fhatten 9] A&20 sspedtivplyb (B’ A’ “S’,
the order of characters having | ow frequency cannot

R R AT

In the light of mean of 5 three statistic data in
[buttdalll] €110, [bwttoreKartagDe [buttoh IFTPUET0; O’ ‘I’SNMbeatingeguBright side
used than "W or "G, "Y' is the third character and

of QOWIETY arfhSignad 8 fisdron 111356 Tbeton 61 780 [uitton's] 1190; and T
‘R’ ‘H’ locating in the center of QWERTY, are assigned to [button 2] 1120, [button 5]
1150, [button 8] 1180. Here, the positions of “I” 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 characters@ LUM CF P
W G) in the second character set and eight characters(Y B V X 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



characters having simlar frequency, especially |ow
frequency, can be either of the second character and

wao b@4pddsesl character. In FIG 1, the second cheCEER2604/000575
and the third character of [button 2] 1120, 10
[button 5] 1150 and [button 8] 1180 can be exchanged
accordi ng to above described principle and nmanner.
[ button 2] [T UY] [button 5] [RF G [button 8]

=[HB 15 or [button 2] E&button 5] = [R
appeyragpe fieguancy in gidertq beame] Slmﬂﬂhtot Q@Véii eriaer flwacders having
Engl i sh arrangenent applied to the keypad, the user

highiz,%%cﬁi%ggg gge;ﬁ‘?;#gﬁpg Eﬁﬁ ﬁgéﬁ‘g rorcj_ierxl &Wﬁef é%ly \Mﬁ't ?llpe io?der of
2004/ 084528 PCT/ KR2004/ 000575 by left thunb and the

charehias datep low ftdyaendygdinnst itedetwmiodd esactippsat theyl clxy bt kRanged
right hand, by right thunb. Since the positi on of

characters angd the ipput efficiency are
with oA Sey RReem e g O etk NG ekl Th b Jeht Bfmean of
wth QMERTY can learn with ease Al so, the input

5  threbthiiGicemey il BARS 1D gorte@rah eagAneeisiihee nflP used than
considered, so it help the user to input characters

efficientl The varieties _of character in French
W o udge’s tiheitkehseaster ang (3G G AR saqnEharacter. In short, the

characters having 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,
10  [button 5] 1150 and [bution 8] 1180 can be exchanged according to above described
principle and manner.
[button 2] = [T U Y]
[button 5] = [R F G]
[button 8] = [HB V]
15 or
[button 2] = [T U F]
[button 5] = [RY G]
[button 8] = [H B V]
With the aforementioned English arrangement applied to the keypad, the user
20  can input the character in the left side, which is inputted by the left hand in QWERTY,

14
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t he Portuguese, the Swedi sh, the Norwegi an, the Dutch
and the like can be inputted by repeatedly pushing an
wa@eduosesesml transformation button after inputtPCKR2004/000575
character. For exanple, when inputting "A and then
pushing the transformation button, then "A will 10 be
changed A -* A4 A4 A4 A4 A A so, sone characters
that do not exist in English al phabets such as (3
in the German | anguage can be assigned to [button 3

by left hombsandibe charaeieicinghacigh sidg vaiclpissinpuiteddor thamight hand, by
character arrangenent according to the present

. ti t .

s S SE wcVapl Ba S RE RN TR A P ALAE Ty o s
[button 1] 2110 - [button 0] 2200 and space is

of QAEBRGektyboariipthiokowhO]arel 2@faintdkheithi Q¥ERIMALACIcarn with ease.
2111- 2201, the second character 2112-2202 and the

third character 2113-2203 are assigned to [button 1].
tsos et BB 14800 the SpBErTG oy Tu AR et gt help
buttons, only [button 3] 2130 has the first character

the Rd3b AR chi@ceRcgndepiiar acter 20 2132 wi thout the
third character. 15 2004/ 084528 PCT/ KR2004/ 000575

The _nunber, of characters being assigned to each button
i s Do wiigtiennl dharactsr dr Eremck iangyages thegugmmanaggigee, the Italian,
consonants: -, L O F2 1=1 L --?c E_IT 5 double

D Sy i 104835 8: YAYEL fipule
the IRRREAGRTIIR S, e (iodebi Ui DuRir il 1R 1o WA frpuliea by
L(r) 21 20 2d 2. 2E 2L. 2(r) dA) and 11 conposite
repestodly| shidgHn ddditidnal trindferndetion| bullon-affer imputting a charabier. For
i nputted by conbining each consonant or vowel
exarr?pqg,ov(fgénnglpﬁaintghg’ %Iﬂg Eh%%tfurshfr:xg (Ie r’Pr%}lslfcc))rrrlna{tll“cl)lnebu?tfon, then ‘A’ will
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 present 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
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standard PC keyboard. 10 Set of the first characters
i ncl udes ten characters having hi ghest appearance
w0 e@guoetses) anong 29 charact ers(consonants and POWER2(04/000575
set of the second characters includes ten characters
havi ng m ddl e appearance frequency and set of third
characters includes nine characters having | owest
appear ance characters. Here, several exceptions that
do not affect an efficiency of the character
ar r By @pmher ofshpacieesdbeing aspigaed (@ epeh bubosjii29aand gan be
QNERTY. These exceptions will be described in detail.
ers included in the first character set are
Clas%fsig?%%@ggf’% [button 1] 2110 [button 0] 2200 as the
first character and regardl ess of input nethod, it is
pr ef£bahl @nstdats: t he L | =st= charachers ar exi rputt ed as
a default when the button is selected. The characters
i ncl %Etg in the second and third character set are
as é c ePsPRfitod’ I 2179 20 - [button 0] 2200 as
one of the second character 2112-2202 and the third
chaf@gdsfd vovids: WP 2004/ 0845281 PGT/4R2004/ 000575
2113- 2203 respectively, and can be selectively
i nputted according to the input nethod that is
appli egmpesitcheopspmenis(er ar Farffe®Bnk? Falife 2 FhoWg and 11
appear ance frequencies for classifying 29 characters
[.Qf: F 1Sty char act t,ta the thir ract.
comé@%ﬂ;% %E‘Z’efsggpe%r aﬁchfr%q%EnJéli g’é r?gyTtl)e” % gl?e Il:ﬁ{ﬂftfeél by
by little according to the statistic data, but 5 have
combinmg aachr egrisonam dorovabesl avoomslonge tadilfef eramaters campinbigon rule of
di sregarded. Table 2 consonant + vowel consonant vowel
h ter frequency(% character frequency(%
stamgz}@ﬁ’gg]fe :i’o?rldeq uency(%

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

16



0 11.83 0 11.83 11.07 |
8.28 L- 8.28 6.95 -1 6.95 E
WG2094/084528 57 5.00 5.00 3.88 A 3.88 3.56 3. 56PCI/KRY4/000575

11.07 F 10.66 {-

10.66 L-
5.86 z 5.86 5.81 -1 5.81

2004/ 084528 PCT/ KR2004/ 000575 7 3.40 3.40 T 3.16 T
3.16 3.01 3.01ra 2.81 2.81 2.36 2.36 2.05 2.05
0.98 0.98 0.97 0.97 E 0.58 0.58

2113~2203 respectively, and can be selectively inputted according to the input method
that is applied to the character arrangement. Table 2 shows appearance frequencies for
classifying 29 characters into the first character set to the third character set. The

appearance frequencies may be altered little by little 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(%) | character | frequency(%)

o 11.83 o 11.83

l 11.07 I 11.07

F 10.66 F 10.66
L 8.28 L 8.28

. 6.95 . 6.95

2 5.86 =2 5.86

1 5.81 . 5.81
—_ 5.57 — 5.57
. 5.00 A 5.00
A 3.88 A 3.88

- 3.56 = 3.56

17




i 0.51ii 0.51 -~ 0.38 -1i- 0.38 EC 0.26 EC 0.26 k

0.26 0.26 T 0.25 1T 0.25 71 0.24 71 0.24 0.22 0.22
WQ@7004084378 0. 07 Hu 0.06 HU 0. 06 Accordi ng to Tei/&ER2004/000575

the order of characters corresponding to the

appearance 18 WD 2004/ 084528 PCT/ KR2004/ 000575

frequency is as follows: Total: (r)l F L- -,z -3J-
ACG-1Q -rm=J ~ Mzr== u-LL cc 1f"=9 xzaa consonant:
(r)I -A C--<T~5 (r)d I Jt E=- =]cc -1, 31 XX BE
voRel : || F340 --1{-r & -L| k 7348 The appeardnce
frequency becones| higher fromthe rijght sidg tao the
| eft sijde. e principles for assigni ng Korlean
cﬁgracters3t each button| can be sunna%fzec as 3.16
foHtows—(1)—Assign—characterstaving hirghegt
frequency ayithe firsy characgen (2)| Assi gniconsonants
to wheffe a user cpn input| by the |efft hand gnd vowel s
to 10|where the pser canj i nput by tlhe right] hand for
tHé user Lis al] reddy acqua?fied t|o

H 2.36 H 2.36

el 2.05 3 2.05

YN 0.98 M 0.98

= 0.97 = 0.97

E 0.58 = 0.58

kv 0.51 i 0.51

AL 0.38 AL 0.38

EC 0.26 C 0.26

F 0.26 F 0.26

T 0.25 T 0.25

T 0.24 T 0.24

= 0.22 = 0.22

XK 0.07 XK 0.07

HH 0.06 = 0.06

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

18



PC keyboard to learn it with ease (3) Assign
characters to the buttons in consideration of the
wo omans4ses of consonants and vowel s in Korean PCEKREG08/000575
(4) The second character and the third character
relate to the first character that 15 is already
assigned to the button (5) ~ I ' is centered because
it is combined with “-' to nmake the conposite vowel s
On the basis of the aforenentioned principles, the
frequencganasciodpwst ers are assigned to each button. 20

Firstly, ten characters(c Il F'- z -1 - -J- A in the
fi 8 P
sletrf(g lcga 3%?%{3 pguttonl'il)fdéz%? A(A:—D%ngton 8%}%;&““

respectlvely mhlch | ocate on the Ieft si de of

st andasithnP© keyboard -asd-as er pushed by ekt hand, are
assi gned to [button 5] 2150, [button 4] 2140, [button

1] 211Q, tton 7:1 2170, [button 2] 2120, which are
eas‘ip"i"’é bJs By-Tettsthidmb: > 1, CF ', S oo o,

-L' 5 locating on the right side of standard PC

keybRadifheadhe: g
T et Do cGftoBbE He sidt Rt et ke

2180, which are easy to ush by right thunb. Since
vowshe “principles ffor assigping Ei%%?tne cheragiegphtto pepsht beHomnepn be
vowel "-' "-1-' |ocate at |ower position when they

sumﬂfaﬁzc%&ét]ﬁllbxﬂ Korean character, it is preferable to
assign these vowels to the buttons at left side and at

| oner side of the keypad 10 respectively. Also, in the
cas@) éfssighichahctersinevingduglast requenay ascihn siostahtranter e
frequently
(2) Assign consonants to where a user can input by the left hand and vowels to
10 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
15 is already assigned to the button
(5) ¢ | ? is centered because it is combined with < F7, < k2, <2, ¢4’ 17 <77,
—’ to make the composite vowels
On the basis of the aforementioned principles, the Korean characters are
assigned to each button.

20 Firstly, ten characters(® | F - = = { — L A)in the first character
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than an initial consonant, it is preferable to assign
it to the button at |ower side, and in the case of

WO 200a2/0845kat i s used as an initial consonant nOPEI/KR2004/000575
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
| earn the character 15 arrangenent with ease, ten
characters( T d ~ M5- JL) in the second character

set ageassigndd o tationd] 231@ r-Jpatan 0jcE200TEspettitelyx’ BR) H’n‘ The =,
th|rd character set are assigned to [button 1] 2110 -

¢ ol Q RSl t f the

L P 0eald of kel Fick 2R SREHA BCPePqald i arg pushed hy 1o hand,
character set and the third character set can be

are asfgnaedo dbhifier SPLALF0,f foattot H¢ 2IHDg(alonapp2hitafbeton 7] 2170,
frequency for the 20 conveni ence of the user. In the

mean of three statisti ata in Ta Ie ., for
[butt@c %dﬁ%&brr@shm epryT O RBED 1Y O hmb exg , sal t’hough “-
"E=-' is nore frequently used than E-= |stheth|rd

locaiRi@baahe righPdide okl starddird PE K560, aRAERTIRH 1o [But%BPE] 2160,
the characters having simlar frequency, especially

| ow frequency, can be either of the second character
[butterdP1tHEO; HuttenH 21301 Brttom 0§ 320Qs[buttere By 248Q whigharg casy to

simlar-figured consonants( -1-1, Ccr - Ea, dddr

M. | U -
pustip b i) Sfike YRUBLER "} 1adbedlent Higltboniich abiolt —

simlar to the first characters as the second
‘-L.” dbaateamitleweopositivir whercthay act wrot¢ im Kheeahehiraaisr, G io pecfei@ble to
the first character for a user to easily guess their

ass1gq gl‘;le}gle oé_fn(?veésaﬁortg r\%étogigaﬁh ﬁf %ﬁ%gae :)!fltlo ederpglldg Cc;fptheskeypad
respectively. Also, in the case of ‘M’ 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(= = — & = = 3§ M = 1) in the
second character set and nine characters(& = cc f 57 T = xk 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 character set and the third character
set 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

20



[ button 2] [& An R] [button 8 =[-~] [button 0]
[- xx] or 15 [button 2] = [ AM] [button 8 _ [_

wa2qod/08d5e8 t on 0] = [- xx] Al so, according to tPEI/KR2004/000575

af orement i oned principles, [button 6] 2160 and

[button9] 2190 in FIG 2 can be exchanged as foll ows:

20 [button 6] [ Fk] -LL 21 WD 2004/ 084528

PCT/ KR2004/ 000575 [button 9] _ [ | T Tr] FIG 3 shows

synbol ar r angenent according to the present i nventi on.
exariplet Fidougnhs!” iamosnfyequently usadothan Ky &% s3/ilb dhisd elragacter and

assigned to [button 1] 5 3110- [button #] 3220. The

R R e R B R

[button 1] 3110- [button #] 3220 respectively. Anobng
low tfiegsenchutimobs eithdrubft tha sédond2D@rdeas ankdehé ithisd cBaratred. Also, as
only, and [button * ] 3210 and [button #] 3220 have

the firs ynbo| gg t he second synbol onh%. But, it
therg arenyeyey SEOHA TG SPIGPaS (NG At T of ¢ RsiyTnelv
synbols to any one of 10 [button 0] 3200, [button * ]

5 = 8L %‘i‘dvc{v@ll@(t on |#] 432520 2 Sat ef 4 quKbl%tanSYtnﬁohgferable to
i ncl udes twel've synbol s’ espécial |y punctuation rks,
assign these characters similar to the first characters as the 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, ‘=’, ‘Ar’, ‘=’ in FIG.2 can be
10  exchanged as follows:

[button 2] = [A~ M =]

[button 8] = [+ = =]

o

[button 0] = [— xx]
or
15 [button 2] =[A M =]

=]

H

[button 8] = [L
[button 0] = [— = =]
Also, according to the aforementioned principles, [button 6] 2160 and [button9]
2190 in FIG.2 can be exchanged as follows:
20 [button 6] =[ F & F]
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havi ng hi ghest appearance frequency anong 32 synbol s,
set of the second synbols includes el even synbols
whaooisiogpses ddl e appearance frequency and set of PETYKRA004/000575
characters includes nine synbols having | owest
appearance characters. 15 The characters included in
the first synbol set are assigned to [button 1] 3110-
[button #] 3220 as the first synbol and regardl ess of
input method, it is preferable that the first synbols
areﬂmﬁ@m91e6|a§raTﬂefault when the button is sel ected.
The synbols 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
synbol 3113-3223 20 respectively, and can be
sel Eli¢t.3 vigiws dymiol heengacar atcoglih@td the pirespii inn@itivad
that is 22 WD 2004/ 084528 PCT/KR2004/000575 appl i ed

S arrangement . Ie 3
o rlin e ARDOL AT 8 e S BRap e poyigged to [button 1]
simlarity to Arabic figures and (2) original |ocation

3110-[buien#PBERPThe Iﬁ@wsyﬁib@h 3ffinks22r, &1@@@3&@&@%}.'31@@@2@ and
user to menorize easily so that it is possible to

efficiently input synbols. 5 Table 3 Second Third
the wljed SHmppk §t11%y39é’é| apesenignsdi i [befomd]l $liRvolbutton #]13220

Simlar to "1' 2 ? - Simlar to 2° 3 - + Location in
respgccﬁvléﬁly Mﬁé these buttons, [button 0] 3200 has the first symbol only, and

[button *] 3210 and [button #] 3220 have the first symbol and the second symbol only.
But, it is possible for a user or a manufacturer to assign new symbols to any one of
[button 0] 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 inputted ;15 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 one 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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4 <[ Simlar to 4" 5 =Sinmlar to "5 6 @( {
Simlar to "6" 7 ; >] Simlar to 77 8 &$ Sinmlar
WO 004884520 , ) } Simlar to 9" O Simlar to POI/KR2004/000575
Simlar to " *' # %# Simlar to # 23 W
2004/ 084528 PCT/ KR2004/ 000575 The first synbol set
i ncl udes punctuation marks ! ? : |, . and E-mail
address synbol @ Synbols having simlar figure to
Arabi c nunerals are assigned to nuneral button having
applasidrip|the symiph ewargemesit.ghable 3 slepvisan arangempel ¢f R yswhols on the
|l earn easily. But, since - + 1 locate on the

v 0 BRS80S 5, B ET o DBt o

position on the keypad As symbols are not frequently
keybomed] THiowyragsmehiowilERelp aisepta membiizdoawill rseqharit isypossible to
used and then it is preferable to include synbols
9§§ st frequency into the first synbol rather
eﬂm?ﬂﬁ i @l§nd symbol “and the second symbol rat her
t han the third synbol. 10 FIG 4 shows a table of
charggé er i nput nethods that can be applied to the
character arrangenent according to the present

I nventijon. Here, [I wll indicate pushfjng [button D]

once/ t Wi ce/ t hree |ti mes¢ddour| ti fbirdby b/ bb/ bbb/ bbbb;

Bt Ng Hiltéyinsol B] | ong Desctiption

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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by b-; pushing [button b] after pushing [button * ] or

[button #] by * b and #b. Especially in the input
woredohoghstor i nputting characters by a | ong pusPCEHRE&2@4/000575

short push, 15 if there is no need to distinguish the

| ong push and the short push of [button b], | wll
indicate [button b] by b-. And, an arrow mark after b
will indicate that a Iine having the predeterm ned

length is drawn toward the direction of the arrow mark
on fmfm rsypibol 3¢ meludes puncieation metks b 1 east: + wend E-mail
different characters being assigned to sane button, a
P (P g . . C [ .

oo SSERERLE o) SyRBALTH R AITPLELENS ABBLNEAS B 1o
separator may be any one of pushing [button b]

numert &(tdn havding Bimilar fiyure @A nMELRGGL BEHRAS help a user learn easily.
PCT/ KR2004/ 000575 a short tinme(wait) or pushing right

arrow (-),). In sone |nput nethods,. b- can be used as
Bt e s bt O be Fighi Bities FORBON PG SR et it g preigrable to
inputted, and it will be described in detail

assi%iﬁ'h@i'n%f btion Y430 16AGhE At Sanke PANIGOBR tHeNRYbadTRAGAkSHols are

hat do [not u?gﬁt he sep%r ator.f) In theseq{r%ig hods, "t he
user does not need to separate between characters so

not freguenty/uspd how easy tedpuaris Patos toMophBequenty vsedhrandt thes it is
only. Also, if the current node is changed from a

pref I A oy Ay MRt FPfoncy KRG B RHABS G than

a synbol node, it is possible to input synbols in the
the ssaonel symrhod andfheisaqputdtsiymdpol taghef ithagt the thitddymbothar act er
in the character node. But in FIG 4, | indicate sone
i nput met hods(ML, M2, F1, F2, Pl, 10 P2) in which the
user can input nunmerals and synbols w thout changing
the current node. In FIG 4, + neans the input
met g s MiowdVR, tab#e , of Fehardeler ignt inleeodseMdt 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 line 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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features are conbined to the conventional nmethod and o
nmeans new i nput nethod(Fl). Miltitap nmethod(M, M)
wW@rwags4ss sting i nput nethods is a represent at PABEKR3004/000575

i nput nmethod that the character arrangenent can be
applied to. In Multitap nmethod, characters being
assigned to a button can be sel ected by pushing once
to three tinmes(b, bb, bbb). Miultitap is w dely used
at present, and many enhanced Miltitap nethods have

a shqsbime(wiit) od pushing nigét arew €2 dringomednptamghedsob~ can be used as
enhanced Multitap is Chun-Ji-In'" in Korea. ML and M

. . ¢ . _ ALy

e L R e R LR
in the character node. Also the long 25 WO

detai? BO1A845 2edHGRAIERE Q0 B6ME Tiiput presinddsghdtlietdod nsddihe S@parator.
be used as the separator in M2. In detail, when
i nput i f current character is conpleted by | ast

In thﬁffgﬁ’ieh’é’lag’[tgﬁfltsgrfioﬁf ’nobr_l?edi f9 sgRyAtes tw g}eclga[r%t%/rs §¢ that he/she
i nputting next character in sane button. Nanely, by

can Q#sHitHge rinphtthhe dhaRPierfodtper can sel ect the first to
third character of [button b] as 5 the next character.
Additionally, if the user pushes b- even though he/she
carls.df they Gurenhmade jfeshangadfiremmacgharagiar mpgdega gtviumerad, mode,
a space can be inserted before inputting the

I [ | I: [

thon $R7 RS Els R DESARRY v by B BBl ciileBa B £ERRGol mode,
previ ous word w thout pushing another button so that

it is pdssiblanjouinputesiyfibolsanthe Janereawes of puttingahel first tothindplitracter
synbol s wi t hout changi ng the character node to the

i o SR RHE 57 0%, AR Mg w1 2,

preferabl e that the additional button conbinations are
P2) i Whithetht dseotard ipudhi@eadd adlit§fibols 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 arrangement can be applied to. In Multitap method,
characters being assigned to a button can be selected 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 long
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conbi nations that are defined for selecting the first
to the third character in the character node. In the
W@ a0ve/0sEesier, synbols in the character node, CcRBEI/KRR004/000575
letter in the small 15 letter node, or Roman letter in
Korean node can be inputted w thout changing the
current node. In dual shift nethod(D), the second
character and the third character are selected by
using [button * ] and [button #] as a left shift key
pushipgi[baittpR hheanshrl ysedeghe separpiocin Vel y. For exanpl e, when
the character to be inputted is the second character,
20 FLHIARNhed ihSufils [e,%d%&fgfsﬁgpﬁa\fag&d i B5RplR by Yo pushing
2004/ 084528 PCT/ KR2004/ 000575 the second character,
[bution Hjubhéthisetl fb) thel start o€ iigmptngnmexn eharavdein sdaee button. Namely,
character to be inputted is the second character,
ut t i,s. pushed firs d the tton b, to
by eyt BBt dven G seleet Bd sk Ot Rist s OF Ibuton b] as
character, is pushed(#b). O course, the second
the ﬁé?@[cﬁé‘rh@cér it ARG NifrtHe GRRAGREID-C @ﬂerpﬁloﬁgﬂl Jsﬁ@' cBY start to
#b and * b. Especially, 5 since the vowels an
consonants are separated to be inputted by the right
inpuf marhchagrternast pyfpusking b 3 spach cakdicelafertad befgeninpuitirg the
the present invention, so it is easy to push [button

chara(htér Qéfrr%__g'ﬂgrrlrélh? ttot piéﬁggtaa?lglfj it?y%)u(t%tglsgz ]ca eI $q{1{1 gxggkte &O sgparate

character is consonant and * b if the second character
follaveng wone lfrcam previoes wbfd witboit hsbmgsmotiee buten swithat the énput

hands equally. Thus, if the third 10 character is
mgonsonant., then the user will input * b; if the third
ST FHEPS's vowel, then the user will i nput A

Hybrid net hod( H1, H2) is conbination of Multitap and

dualn &lésf fo iaphthe®ambad drithout 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 inputted 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 character,

[button * ] is pushed firstly and then [button b], to which the character is assigned as
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the user can select the third character by
successi vely pushing shift key and [button b] rather
W b@a/opesshi ng [button b] three tinmes. Wien [ bup@DER#{}04/000575

is used as a separator(Hl), 15 the third character can
be selected by * b; when [button #] is not used as a
separator(H2), the third character can be sel ected by
either of * b and #b. That is, [button * ] and
[button #] are not dlstlngU|shed and work as a sane

the ssepid chasgctem igpushed( hooh. In thensaynehelapnars srhes ehe character to be
either of * and # at his conveni ence. Here, the

[

inpuffd REHR s2bnd RhEELER L 3P IOHLRIAIT r Bl fpurton b}, 10
nethods(Fl, F2) for the character arrangenent of the

whighr the ebiarac2y iWNAsAOHA/ £ e2@hildEakREDOH PEBEIED). Of course, the
i nvention distinguish the time of pushing button the

character is selected bé pushi ng butt

L
secogg) &3?4&9ter 8R4 Shio i, Gltipely: cambe selsgid o b dedlor b Especially,

sel ected by pushing [button b] long, or |ong

sincdthe RoRels; anlit@nddbahd a8 MPACAET tol e IBEMELIROHB Yight thumb and the
succeSS|ver pushing a shift key and [Button b] (* b

or #b) in F1 nethod; and the third character IS
left thupbenethe Kesgath agangranaub of tthn PEgseRtvinEentionh §o jih istgesy to push
nmet hod. In F2 nethod, the ways of seI ecting the

o B, A Ay B U e

nunmeral s and synbols in the character node w t hout
inputthgnih igthedegnd dseacteais cekecint ander al i the ssqomdottardayer is
pushing * b, * bb, * bbb in the sanme manner of ML and

hods..or *. b, * h-,  * bh b [ F1 d.. .
vowelewBanae §oekn pekauseo i, AP Hisebiads <aRlE MBS i g bird
can be conbined in F1 nmethod, nunerals and synbols

char&déY i @onsoRAtit! e e dyer @il 1npub * By ifitie thifdscheReRl Reebwel, then
node. Since F1 nethod does not need a separator, 10

e SSBATRL GRS O [outton Bl (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 [button b] three times. When [button #] is used as a separator(H1),
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 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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b-j, * b, #b, * b-, #b-, * -b, #-Db, * -b-, #-Db-) are
avai l able. But in order to increase the input
webdososesexy, it is preferable not to deternm neP@ITERR@A/000575
the following 15 button is |ong pushed or short pushed
if [button * ] or [button #] is |long pushed. In
short, * ~b is equivalent to * ~b~ and #-b is
equi valent to #-b-. As described above, these will be
. indicated b - and #-b-. Al'so in order to increase
inveptien idﬂﬁﬁmgulégfth@ﬂ@iiﬂ: ¢f pushingobttoni dhe dirst7chasasiernist sadected by
of [button b] (b, b-, * b = #b, * b~, #b-, * -b-,

pustiaP HuBh & QJ;{@hk, fots gugg% ihDse 016% ?géjras[ftgyltstsgfécﬁh bg/f’ﬁd‘shing

as shown in FIG 4 b, b-, * b = #b are used for
[butiond] 1éng) gr 1628 p\A@l(BQ}MMGOM&ﬂZﬁaﬁGfEt KR2 (I sm ¢Eessively pushing
characters and * b-j, #b-, * -b-, #-b- are used for

uttinpn and synbols n the character
a thﬁhg e httap b) ?s Qpt)ed flgmethadcand: the tpd sh%%arem%%ected
of the present invention, 94%-95%r) of English
by pasiaha paitona) dwiE OB mead oRant metidd, th%%sg)ﬂsé‘l&ctmg the

Kor ean can be i nput'ted by one button push(b
course, this statistic 5 data nﬁg be changed i n ot her

secopd 356 élgee@lrésqhﬁ@cmm b £xekpngedhah syt -th&ath F1 and F2

English. P1 method is nodified fromFl1 nethod: since

met lcafk ﬂgb&gﬁlﬁﬁ’eﬁ}gﬁkﬁ %gfﬂ'gbﬂ i e (fh%rac&]“? Bhddd v@it At Eﬁzﬁgﬁlg mode,

evi ce W ng a onger t
predetermned length with direction(e.qg., Ieftvvard or
userlcefi seldcvwwetrals oesyaban by putliiopn bp, + bist eabbdh tHdsame manner
successively pushing [button * ]/[button #] and

of Mi{ 80 AR A FomdoRBre pHRRY Wkt eeibod Faparipiies the

fromthe dual shift nmethod: * b is replaced by
numefalivhdd &nd theesyntbol ahodehedn bheombaddtiarf aeghdd ngibderals and

wth leftward or
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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| eft-downward; #b is replaced by drawing a |ine |onger
than the predetermned length wth rightward or
w0 p@hosgeswnnwar d. Both P1 and P2 nmet hod do not PEBER2004/000575
separator, and 15 it is available to support nunera
and synbol input in the character node wth ease.
That is, a user can input nunerals by drawing a
down-directed line on [button b] and three different
synbols by drawing three |ines having different
chargfiters @nfl o fides Hoht *udnei-cb- areipsedrfor inpatting mwaerdls . anfisymbols in
the way of selecting the second and the third
t 0 oot h P P :
the PR BEaG el S HERBRAC o e haPehs EERHER of ene
of the present invention is 29 W 2004/084528
presRCTNKRZO04 POABS8F%D o Epglishdalphdbeiss aypd O7¢~a8BVe of comsguais and
an additional node button for changing node. It is

vowtly SR Pufcdro o b8 g, i, & Qf epufy g Harstic

nmode and the small letter node. \Wen the npde button
5 dataiapPWehethnkad I WthdENGhyfRedReRe RbSAN tHM8eS WIPLABSts BIRG than
is changed to small letter node. Wen the node 5

button is pushed in English node, either of the
Englishpi t al letter node and the small letter node, then
the current node is changed to the other English node

li ' i : .

e, BB Baiek h Pk OBal aBELPYBPRER, i i sy
the node button is |ong pushed, then the current node

pen ims a gloatableddetviret sueh @ DA ndrawiag 8 Lloeklongetetham ththpredetermined
only the first character is inputted as a capital

tengliEbyi afiiobU. ERTRES: 4P SPEPVGRL: At F SRRy 1) Sniha of

| ong- pushed button(b-), a short- pushed button(b) and
10 succéssivieRapudhtngBittok o€ Prbutidn G ahd ekicab], Hedotbihdd ©%hO thction

val ue for \
of distinguishing 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
15 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.

20 In the devices adapting to where the input method of the present invention is
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di stinguishing long or short is determ ned by the
manuf acturer, but a user according to 15 the user's
wa@leoote84528/ can al so change this val ue. Novi ce PGIKR2004/000575
enlarge this value and the wuser who is acquainted to
t he I ong-short push can shorten it in order to reduce
the input tinme. At step 500, if the user pushes
[button b], then it is determned that it is needed
to distinguish [ong-short push at step 510. For
appliega ipisepreferable do shpipt arf adghtional geqdet uttopnfpr changing mode. It is
then it is not needed to distinguish |ong-short push

B AT 0B G AR RS o

preventing the | owering of input speed, it is possible
capitad let@di stddagmidshe baalfisteo niodpuBiheh ahe tvde foattbow pghed in non-

button push in other enbodi nents. At step 520, if

.Qng- shaort push must he.di stingui she atiner_is
EngliSfidt dhiy B Ghrroa? tnedf a5 Hioatd 1o, FBER bntf e Wiyt mode

the threshold value is a reference for 5

butt6hl &t pi’Bed SNEAGThORE) YstheradTths Refital RAER m@Rafeede Rfrall letter
changeabl e by user. Wen [button b] is rel eased, the

timer is stopped at step 530 and [button b] is_ )
modg; ghepnthgi sHENt a@0dhds chpnasl (19) thet oder FErghish mwpden likp epushing

timer is expired, [button b] is distinguished as |ong
=) . 5 f i 0 C . .
Cap R ithuoh 1 PCoEBopd Rogchend of BN by IECEddtoh mode, it
di stinguished as b- at step 560. FIG 6 is a
the fobdevbhten i bmgdpuwshedyghers Hiengurfentitmasie is]changedotot the Hddet-Time-
key(b) and [button b] with shift key( * b, #b). Since

/] & . o .
Capgﬂqo%k%g’&é ﬂlc\gv e Otl)l 3; %ef?rsp ch%?gctet% is inpu%{%g as a capital letter and the

mode is changed to the small letter mode.

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 and # and #- are already done in FIG 5, so the

output of FIG 5 can be used as the input of FIG 6.
wWa\R00g0e432610, the data correspondi ng to [ butt oPCOKREW)/000575

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 follow ng step

will be 630; otherwise, the following step will be

660. 31 WD 2004/ 084528 PCT/ KR2004/ 000575 At step 630,
But,j ginges thie i ppiynEd mpestitiag the dewering of iispytbspeednit *is Jposgible to

[button #]. If [button b] is one of [button * ] and

o i R S 0 950, A 107 b g

none of [button sd | and [button #], b is outputted
at At epp 630).if nAtshettgpsIbhst Wadistisduished, 4 imehB dpbididd by the
flag is read, and if the shift flag is set by * b is

out put ted at ep .670, _and jf the shift flag is set by
Pfedﬁt,mgﬁ’@ ﬁﬁ%@%u?ﬂ%t Herey the eé‘fesé‘g . Y&tl“estlgpaeg%f,efetﬂﬁ% for
shift flag is reset. The character input device in

distiﬁ%ﬁs' hifg I JuBRHA bRt SA! ARl @hDehafieabRIIAMeL! 10

G 4gcor%pﬁrises a keg‘%ad 710, an in%eut processor 720,
a button processor 730, a menory 740 and a character
t abWdiery Henttomellpis delpasydc e dimersis sfopppdiat tap $P0 angl fomttanb] is
0], [button * ], [button #], and at |east one of the

diStifel%‘E:iﬁﬁegchgf‘@ﬁbﬁgnhgffattg%g) 448 rd character is assigned to

utton. cessor 720 determ nes which
button is selected on receiving a signal 15 relating
t o When phestmaer Isutxpond, [redeubps distenguisied howorlgomeh{the at step
button is pushed to
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
[button b] with shift key( * b, #b). Since the distinction between b and b~, * 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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determ ne | ong push or short push, and outputs |ong or
short pushed button data. In short, input processor

wWQ 2@4p150r ns the process in FIG 5 to output BEDKR2004/000575
push(b), long push(b-) and b-. In addition, the input
processor 720 can recognize the direction of line in
any potabl e device having a touch screen such as Pl SA
The recogni zed direction is 20 attached to the button
data to be outputted. Hereinafter, it wll be
deséi piop @30nit dedeteimine WheBe2[k0400 84 52futton  * ] or [button #]. If
PCT/ KR2004/ 000575 Button processor 730 determ nes to

t rs_.hy ' I or..shor hed hutton
oo 94 B BEREAERS: ReniiTo ! ErfeBlaifing e REERBHaRh B8 e
button processor 730 perforns the process in FIG 6
shift flagligtser by het whp 6H0.G fravhe] isAsieesiTORAIN T | @nd [Witton #], b is
pushed button is outputted. Here, it is possible that
[ button * and [button #] work as 5 sane shift key.
Ouﬂugeéa%%g% ‘er has to be outputted according to the
determ nation, then the button processor 730 refers
t he : n i . .
Char aerb o cla S0ICR, i 4R on B e Ot il Ry st by =
character has to be outputted, then the button
* b iy oeipaitask at 780 &8 and Hahe bhifttflag iaget hysérther #mimeiftpateadr & step
can determ ne or adjust the assignnment of b, b', *
bx | Ch e first character to the third
680‘6%?36 C?Qed?@el%"@g%?dﬁe%?bn, if [button * | and [button
#] work as a sane shift key, it is possible to input
nuneral s and synbol s wi t hout changing the current
node, and user or nmanufacture can determ ne or adjust

th ssiannent of . #-Db-. o a B~ * -Sb- to i.,ch one
o THE SRR gl adict ip IS 7 for P Frrac B oy mghod of
works as the shift flag, and sends |ong or short

FIGpYsdvdebrizes taokeypad 10,1 an dfisht gibédssdd 22D, dabattéd pkdtssor 730, a
button processor 730 on receiving a command fromthe

but
memory %28 and a character table 750.

Keypad 710 consists of [button 1] ~ [button 0], [button * ], [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 to 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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processor 730. In addition, nmenory 730 stores the
character table 750. Character table 750 includes set
w@Rootthetsts r st character to the third charact erPCT/KR2004/000575
corresponding to the determ nation of the button
processor 730. Display 760 outputs the character
outputted fromthe button processor 730. If 20 the
di splay 760 is a touch screen, the keypad 710 is
di spl ayed on the display 760. If the 33 WO
20 Vt@mwsemﬁ%hﬁ@@mm@mQutmlé;ﬁba@ctpmb'y gisdigsiohgyasshort
on the display 760, user can draw a line on a button
n fi 1he see char, e third
pushERuREh Shta AR HA0NGoB e RO Bt TR G bt Breghdof 730
toward predeterm ned directions. 5 Industria
perfoipps| ihe glrbbést yin ABIGaf @ rie ndetetrindiee é7hiche charaétag ch@edpbeding to the
character arrangenents of the present invention, even
it the character_arrangenments are applied to various
pushis) Bl pgeidted, Fiore, 18 pesyibe ahatdbulion e & ped Beiten #] work as
efficiently and fast. Nanely, the user who is
sameSHif KeQNHD tiara@@iehAfto &%l (_ﬁﬁﬂﬁﬂ@d! AP PIPE efeination, then
qui ckly input character wth using the character 10
arrangements of the present invention. It is also
the byytom; prosessgr 7BRerclserthe shempigr tellar i & outpagtongnef the first
efficiently even if the input nethods are applied to
NS \ : Fof
char R A K R1E o i B P SRS Ll b b, AR AR, then
nmet hod, both of the present invention, at the sane
the buitme pror8ssPhi30 sefs HheeshithBag Hisenot manafiactangemsteta mamdor adjust
i nput methods can be applied to various portable

the agsgf\éllgg?erg r?g g,dli)%s ?ﬁbg:lﬁ%l tlo )évhiéhhoeneuosf%{le %s? cflasfac?tlarr t%e%gé/ third character.

In addition, if [button * ] and [button #] work as a same shift key, it is possible to input
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 buttdn 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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character arrangenent of the present invention wll
accommodate a new portable device wth a new input
woredohoghsemsi |y, so the present invention w |l PCI/KR2004/000575
contribute to activate the market. 20 34 WO
2004/ 084528 PCT/ KR2004/ 000575 dains 1. A keypad
consisting of plural buttons for user to input
characters manual ly, conprising: a first button to a
twel fth button being arranged in 3x4 array, a first
keypad g ds displaged omt lpy ﬁﬁ@ usheancdrews: lime ¢ gfbutton and select
frequency, being assigned to at | east one of said
I fi.rst .
any G e Hebh P dBes AN, T chleporgl b iRl PoRyoR by dravwing the
characters of middle frequency, being assigned to at
line torasd pedetenhinsdiditeftionst button to said twelfth button
as a second character; and 10 a third character set
conprising characters of |ow frequency, being assigned
to at least one of said first button to said twelfth
button as a third character, wherein the character
Tnduish&hl Mmbﬂﬂwn said first character set is sel ected
by pushing a single key and the character included
within said second character set and said third
chatbefusmentionsdc acerdiagdy thy chapctes careangementsi ofpthe present
nmet hod, 15 wherein said first character set to said
I
el CGRBELEEa Sy B A5 SR} 0 0GRl R i

i nputting characters by both
possible to input character efficiently and fast. Namely, the user who is accustomed 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
mput 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 portable 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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hands. 2. The keypad as stated in claim1l, wherein
said first character set conprises E 20
wa2oupsReEpace. 35 WO 2004/ 084528 PCT/ KR2004/ OPOBKR2003/000575

The keypad as stated in claim2, wherein said first
character set to said third character set are
assigned as follows: button 1{E W@ button 2{T F Y}
button 3{0 P >C} 5 button 4{A D Z} button 5{R G V}
button 6{I L J} button 7{S C X} button 8{H U B}

Claigi§t t on 9{N MK} button 11{ >C X X } button 10f space
>C X} button 12{ X X X} where, X indicates that no

chay, %k@fspahscoﬂﬁgﬁr%lgfj?ﬁ?al tb?ﬂg v\ﬁ?o?'utsélot% mégtf clﬁiragzilc_:?e%s manually,

keypad as state n sai

character set conprises CZ) | F-, z 1 - -". 5. The
compmagipgid as stated in claim4, wherein said first

character set to said thi rd character set are

.aSSI ?x ﬁ%{t%&ﬁo 3 t‘{vgl\fﬁ‘l buttkn} %}n:g%{;{aég D 3@4 ra?ri'l %%}ﬁt gharggter set
o} button 6{ T 7r } button 7{ ddd} button 8{-'- =l
comiifi® Bh&Hctbrs Jof lﬁg}l fré@tﬂ%ﬁ@n b%ih% AsEndf1d PYdso BnéQ){f sald first

7X } button 12{ X where, i ndi cates that no

character_ is assi gned to that position. 20
button to sald twelfth button as a first character;

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, wherein said first character set comprises E

T AOINSR H space.
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36 WD 2004/ 084528 PCT/ KR2004/ 000575 6. The keypad as
stated in claim1l, wherein said first character set

weowpossses | ? 7 9 @ 7. The keypad as st at edPCTIK&R@000575

6, wherein said first character set to said third 5
character set ar e assigned as follows: button 1{! / \
} button 2{? -'} button 3{- + J} button 4{' <[ }

button 5{" =1 button 6{@({} button 7{; > ]} button
8{: & $} button 9{,) }} button 11{" * X-1 button 10{.
X X} button 12{% # X } 10 where, X indicates that no
character is assigned to that position 8 The keypad

ﬁ: t:ﬁ tlﬁx‘e% b%lnééaj %é e(]:]% gigﬁ‘ﬁ I kﬁ{llxte% er? aafri rac elr Is%tgto quldathlrd

mul titap nethod(ML), an enhanced rrultltap rret hod( M) ,

charactensst ars sdignadess Hold¢vd):, a hybrid met hod(HlL, H2), a

| ong-short button 15 nethod(F1, F2) and PDA net hod

wi t.h st (P1, P2) 9. A nethod for inputting
chal?“ét@f‘él{ﬁwgﬁsel ecthuign 8hE Fa¥bng a ﬁ’i“Ft@Tll?’{:‘Ed’r %}ers
to a third characters on a 3x4 arrayed keypad in which

at Huesu{amezef the phitbsb{RIAKACt €rs pyfiy Bgﬁﬁf' rd
characters is assigned to at | éast one of

button to a twelfth button, 20 respectively and the
ol URR LB Kbn and buen BWEIY BY but t bnitewpNAE K | ef t
shift key and a 37 WD 2004/084528 PCT/ KR2004/ 000575
"1 Qhfion AL £ K WYy T eSRGHLA Y6 hacSRIPY T B 1203 33y

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

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

o | v = — 1 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{7 = M}  button2{A = =}  button3{]1 I ¥}
button4{- = e}  button5{= = =}  button6{| T I}
button 7{= = ®}  button8{-- M ™}  button9{ } L F}
button 1143 % X} button 10{— = *} button 12{ 3 ¥ X}

where, 3 indicates that no character is assigned to that position.
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detecting that one anong twel ve buttons is pushed;
determ ning whether or not one of a left shift flag

w@ana4msaseght shift flag is set; outputting thRCEERRW/000575

character or the third character of the pushed button

on 5 the basis of a predetermined rule if one of the
left shift flag and the right shift flag is set;

det erm ni ng whet her or not the pushed button is one of
the left shift key and the right shift key if none of

t hé- [Toe keyprdras Sfalteéigmeﬁ}mmt hevherghtsaidhfirtt chiaragterisst eomiprises ! ?
setting one of the left shift flag and the right shift

_'nfla if the pushed button is one of the left shift

’kdy and the right shift key; and 10 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 nethod for inputti ng character by

sel [ one anopng.a fir har act, oathir

chd: At 8P S HinEetpin) BvROS Basd HrowsheRCist S dhsd third

one of the first characters 15 to the third

charehaisecdre asigned agsilpprd to at |east one of a first

button to a twelfth button respectively and the
el eventh button and the twelfth button work as a shift

keputtordiipr ish ng:  derkem2{Ang a | ongbpitstdr+ | short

push when one anong twel ve buttons is pushed; 20

o PR A M eeya 1 Palol Sof U Do iRt

PCT/ KR2004/ 000575 out putti ng t he second character or
t héutti 7 Har act er buitort e Spdished bubtiton D) }he basi s
of a predetermned rule if the shift flag is set;

button 11{" * 3}  button 10{. ¥ X} button 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 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,

respectively and the eleventh button and the twelfth button work as a left shift key and a
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determ ni ng whet her or not the pushed button is the
shift key if the shift flagis not set; 5 setting the
wa@ biotiosfsekeag i f the pushed button is the shift REyKRa00d/000575
out putting one corresponding to the | ong push or the
short push anong the first character to the third
character of the pushed button on the basis of the
predetermined rule if the pushed button is not the
shift key. 10 11. The nmethod as stated in claim 10,
righ{ghitt key respeciivaiyneorgpisinging push or a short push on
detecting a pushed button corrprl ses: operating a tiner

i ol d .val ue when the butt
1o SERETAEE TRV ER R KRBk o ter

resetting the tinmer if the button is released 15

bef datemtihiag tilwetter bSn@picfof d lefa Sl fidRioemianidhd skigt ﬂzfgels set;
long push if the timer is expired. 12. The method
stated i.n claim1l1 vvherelnthﬁgthreshold val ue is

2ot Pl The ssgordharmdern sy Comapitiof Hiechushed boton on
wherein the shift keys conprise a left 39 WO

the b8R8 4 QPAERE riRinbd K GOAMONARS Reft sﬁ-hft fffa% ISRY (HRN5h1R sﬁﬂgﬁ‘a{g is set;

shift key that are distinguishable om eac

14. A nmethod for inputting characters by selecting one
anoifieTaining stheBiaprratdhe pushed Rutipn isconetod thecleBrsbift key and the
assi gned to one of a first button to a tvvelfth but t on

rlghtbs‘éﬁ i@ké&“pus e 0f the @efﬁ%iﬁt%g%ﬁﬁ% SO fl.S 15 SEhe det er m ni ng

or en-one a

but tons is
setting one of the left shift flag and the right shift flag if the pushed button is

one of the left shift 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 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
respectively and the eleventh button and the twelfth button work as a shift key,
comprising:

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

determining whether or not a shift flag corresponding to the shift keys is set;
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pushed; outputting one anong the first character to

the third character corresponding to the nunber of
wheiososusprish in the case of the short push; 10PCT/KR2004/000575

det erm ni ng whet her or not the fornmer button being

pushed just prior to the |[|ong-pushed button is sane

as the | ong-pushed button in the case of the | ong

push; separating the |ong-pushed button fromthe

former button by inserting a separator if they are

saneytpaitidg $epsecand wharhdter bo tig- third hebdraoter tofthd pushet fteitton on

former button by inserting a space if 15 they are not

) <.15. . A net hod. f.or, i ting characters by
the %agggogtaipﬁ%deéeﬁ@%%dﬂbe lghﬁsrﬁgf h@%h“%ﬁgt ers to athird
characters on a 3x4 arrayed keypad in which at | east

onedédérniifi@g fviieiier b AbAGE QPushed Wutlongs tHY Jhellt kKBRIRAGE ATt flag is
is assigned to at |east one of a first button to a

twel fth button, 20 conprising: 40 WD 2004/ 084528
1ot 887/ KR2004/ 000575 deternining a direction of a line
| onger than a predeterm ned | ength when one anong

t wedeyign Mt Eﬁlﬁffhdgﬁ:tf ﬁéﬁ%@ﬁd oRYL {He%ﬁifLE@y- sggond

character or aracter of thepushed button
corresponding to the Iine direction on the basis of a

pr edidpeiting npelcondsponding & thertomg pigsheor] the shqptisishaimang the first
short push if no line direction exists on the

char?cﬁére ﬁ)t t%g tﬁ)ﬁ'& %l?ag?ct?rﬂe tglgt i ?}txetéfu nlﬁtomh Oe[%gi%?c&gg% ggedtepermined

ong pus

rule if the pushed button 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 after 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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character to the third character of the pushed button
on the basis of the predetermned rule. 10 16. The
woredohoshsas stated in claim15, wherein a fourtPCT/KR2004/000575
character is further assigned to the keypad and is
selected by the Iine direction. 17. A method for
i nputting characters by selecting one anong a first
characters 15 to a third characters on a 3x4 arrayed
pad in which at |east one of the first characters
Shlftt IEPYt"rﬁ‘é aTight ghigiieey 4batares disinguidiableditorn eaclt othemst  one
anong a first button to a twelfth button, conprising:
deternmining a | ong push or a short push when one anong
twel ve buttons is pushed; 20 outputting one
corresponding to the I ong push fromthe second

chatéch erttaddor #ibuiDg2dHAich34 b el RETokdRR OfHdd ﬁ?s't_) characters
the third character of the pushed button on t basi s

redeterm ned rule jn the case of |ong push;
to o fird RrRieES SRS OBt O Birthutign £6 owe SihdsO8ds: & pirgber of

pushed in the case of short push; 5 outputting one
butt@OpushsEamnstishg:t 0 the successive push fromthe second

character and the third character of the pushed

button gn the basis of the predetermned rule in the

cas@iIgMiNRg aslopg ash\as st pasidwhen poe taoxggt tveel¥d bsttons is

character of the pushed button if the button is not

pushed;

outputting one among the first character to 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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successi vely pushed. 10 18. A nmethod for inputting a
second character in a first node w thout changi ng
woreae/ 081528 3x4 arrayed keypad where a first chBCEHER2I04/000575
that can be inputted in the first node and the second
character that can be inputted in a second node are
assigned to, conprising: 15 detecting a first button
input in the first node, wherein the first button
input is  one _selected froma group consisting of a
shi deterpeging 4 disgopaE b ling lohger tthpus presletbrmémedtiength ivdren one
of them wherein the shift key is one selected froma
| St . button * and button # on the
a“mE%§%§3§9@§?§2%?%§8% second button input in the first
node, wherein the second button 20 input is one
sel etpwedng tiamsecond otharawasd SorstheNgirdf clarsoaces HeV fushed button
a long push, a short 42 WD 2004/084528
PCTQﬁR2PO4/?OO 75 . push_ and .copbi nati on, of them and
correSPIPS 19nGe (g duBisnPrcths Patit ef a pirdetersingd aeler er ni ned
according to the conbination of the first button
| Npiteritng helGRCORE BUbt MR HRW! ; i st
sel ect abl egcor%?ng{s?ion ofglt%ﬁteﬁﬁﬁr gtﬂwbgitiltgoﬁmltcﬁgﬁtexésﬁsd on the
the second, 5 button input is assigned in the first
selegigghiattongandrne net hod as stated in claim 18, wherein
the conbination of the first button input and the

se %%tﬂ%&%?cdbrf&w%déﬁg Q)ntgg g&gﬁ%}sﬁ%ﬁ]}lﬁe%ﬂo}th&sﬁ "aming the first

consistin

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 long push from the second character and
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10 20. The nethod as stated in claim 18, wherein the
conbi nation of the first button input and the second
whedaotosesehput is one selected fromthe group CRPCBEKRR2I0AHO0STS
of #b-, * b--, #-b- and * -b-. 15 21. The nethod as
stated in claim 18, wherein the second character is
one selected fromthe group consisting of synbols,
nuneral letters and capital letters of English
al phabets. 22.1 device for inputting character,
the thindihaggcieg of 2be gushed Jundtonian thiai kaiseoifthe predstarmined: midin the
twel fth button are arrayed in 3x4 matrix, 43 WO

Case%g%ll{g%%528 PCT/ KR2004/ 000575 at |east one anong a
first ' 'character to a third character is assigned to

one anong the first button to the twelfth button, and
t hedetéreniming hwiimtiheroor motckht ferttomeb fstibeeblivdl9 pushs it Shelcase of
shift key; an input processor for detecting which
shmrUt on is pushed and determning a long 5 push or
R&i push of the detected button; a button processor
for selecting one corresponding to the |ong-pushed

but duputiiig ohd @orﬁd%?{)ﬁdiﬁgl sdaf putdee MM Gof e fsEéogultﬁli character

character to the third character by checking a

fl%%' state corresponding to the shift key;, and a
and thg f@clfaé%ctw ihepushed buionsen the Hapig @f theapredetersenedrule in the

reset by said button 10 processor and storing the

ame%kﬂ&%u&ﬂ%ﬁ@ggﬁﬁﬁaﬁ@ the third characters that are
assigned to Sald each button.

outputting the first character of the pushed button if the button is not

successively pushed.

18. 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 button input is
one selected from a group consisting of a shift key, a long push, a short 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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23. The device as stated in claim22 further

conprising a touch screen for displaying the .
wehbanagtses sel ected by said button processor, BEEK&2004/000575

said keypad is 15 displayed on said touch screen. 44

push and combination of them; and

outputting the second character that is predetermined according to the
combination of the first button input and the second button input,

wherein the selectable combination of the first button input and the second

button input is assigned in the first mode.

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
button input and the second 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,

43



10

15

WO 2004/084528 PCT/KR2004/000575

at least one among a first character to a third character is assigned to one among the first
button to the twelfth button, and the eleventh button and the twelfth button work as a
shift key;

an input processor for detecting which button is pushed and determining a long
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 first 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.

44



