METHOD AND APPARATUS FOR INPUTTING CHARACTER THROUGH
DIRECTION INPUT UNIT Technical Field The present invention relates to a
method and apparatus for inputting characters through a direction input unit
such as a joystick. Background Art In general, a direction input unit, such as
a joystick, includes four direction buttons indicating up, down, left, and right
movements, and one or two supplemental buttons. The joystick is a tool
designemnio ArfEchHPARONSIaF@R tHNPOTIMPNCC GHAGRRGT EROMKRDI0AAly,
in order to input characters by means of the direction buttons of the joystick,
an operation sequence d? tr&EdirdédnIbiRtohslid §ét to correspond to each
of the characters, or a virtual keyboard is provided on a display unit so that a
user can input the characters on the keyboard by means of the direction
byggrﬁ% ﬂ%\’ie\f—qetpﬁ conventional method has a problem in that a user
needs to memorize the operation sequence of direction buttons

corresporgéng ta-eaeth ef thienebaEaders ¢ed aeeds teepesatenthenditectiong
buttons 1 a lot of times to select keys on the virtual keyboard.
apparatus for inputting characters through a direction

input unit such as a joystick.

Background Art

In general, a direction 1input unit, such as a
joystick, 1i1ncludes four direction buttons indicating
up, down, left, and right movements, and one or two
supplemental buttons. The joystick is a tool designed
to select directions rather than to Input characters.
Conventionally, in order to input characters by means
of the direction buttons of the joystick, an operation
sequence of the direction buttons is set to correspond
to each of the characters, or a virtual keyboard is
provided on a display unit so that a user can input
the characters on the keyboard by means of the
direction buttons.

However, the conventional method has a problem in
that a user needs to memorize the operation sequence
of direction buttons corresponding to each of the

characters and needs to operate the direction buttons



Technical Solution The present invention provides a method and apparatus
for inputting characters through a direction input unit with the reduced
number of operation times. Advantageous Effects According to the present
invention, it is possible to input characters only with simple operation in an
apparatus having a direction input unit such as a joystick, such that users
can input the characters efficiently and conveniently. Description of Drawings
The bbove fintiotker featused aod aklggstagas thdhe prasesnl inventiom nadl
become more apparent by describing in detail exemplary embodiments
thereof with reference to the attached drawings in which: Figs. 1 to 3
illustrate_examples of a typical direction input unit such as a joystick; Figs. 4
td § fr%% ké&fbialﬂig h having 4-by- 3 arrangement in which numerals,

English giphabet, symbpls, ph Hangpyh(Korgan, glkbaben arg,aqpanged 4nq

according to an' embodiment of the present’invention; 2 Figs. 8 and 9
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to an embodiment of the present invention;
input unit with the reduced number of operation times.

Advantageous Effects

According to the present 1i1nvention, it 1is
possible to input characters only with simple
operation 1In an apparatus having a direction 1iInput

unit such as a joystick, such that users can input the

characters efficiently and conveniently.

Description of Drawings

The above and other features and advantages of
the present invention will become more apparent by
describing 1in detail exemplary embodiments thereof
with reference to the attached drawings in which:

Figs. 1 to 3 illustrate examples of a typical
direction input unit such as a joystick;

Figs. 4 to 7 illustrate keypads each having 4-by-
3 arrangement i1n which numerals, English alphabet,
symbols, or Hangeul (Korean alphabet) are arranged

according to an embodiment of the present invention;



Fig. 10 illustrates a mapping relation between individual keys of a 4-by-3
keypad and direction and supplemental buttons according to an embodiment
of the present invention; Fig. 11 illustrates a mapping relation upon using
the supplemental button in Fig. 10; Fig. 12 illustrates a direction input unit
equipped with a plurality of direction input parts; Fig. 13 illustrates a mapping
relation between individual keys of a 4-by-3 keypad and direction buttons in
an apparatgs havirgy diraettbn battonsl ihgdscatiagelp, domra hefenight,sand of
diagonal movements; Fig. 14 illustrates a mapping relation between
irtivigGdl kels b Boms3 Réypad Ghaasetdon bileks Wdf agsaansing

havin direcg[%n buttons indicating diagonal movements; Fig. 15 is a flow
cﬁgrt%[f’aefﬂ] damt Hothdt ﬂa%?&grg@écdfbﬁ'@iro'é’ﬁ‘embodiment of the

mese.”t ri%‘ée.”“% ang Wg%ﬁé&é&'oa‘( %%%’g%ﬁff AP APRRFUHS B tween
putting characters according to an embodiment of the 3 present invention.
Bestieigual keys of a 4-by-3 keypad and direction and
supplemental buttons according to an embodiment of the
present invention;

Fig. 11 illustrates a mapping relation upon using
the supplemental button in Fig. 10;

Fig. 12 1illustrates a direction 1input unit
equipped with a plurality of direction input parts;

Fig. 13 illustrates a mapping relation between
individual keys of a 4-by-3 keypad and direction
buttons in an apparatus having direction buttons
indicating up, down, left, right, and diagonal
movements;

Fig. 14 illustrates a mapping relation between
individual keys of a 4-by-3 keypad and direction
buttons in an apparatus having direction buttons
indicating diagonal movements;

Fig. 15 i1s a flow chart of a method of iInputting
characters according to an embodiment of the present
invention; and

Fig. 16 is a block diagram of an apparatus for

inputting characters according to an embodiment of the



According to an aspect of the present invention, there is provided a method
of inputting characters corresponding to keys arranged on a 4-by-3 keypad
by means of a direction input unit having direction buttons indicating up,
down, left, and right movements, the method including: (a) assigning two
direction buttons of the direction input unit to each of the keys and selecting
one of the keys by pressing the direction buttons of the direction input unit;
apddbke otutpittigna character corresponding to the selected key according
to a current character mode, and sequentially changing characters
corresponding to the selected key one by one and outputting a selected
character other than a previous character when the key is re-selected within
a%@&e%ﬂéﬁed time, when a supplemental button other than the direction

buttons . inpptiilin euPreretsuned e afies Uy eselseton,

when one of the tw on bu eing pressed is releas
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of eight keys other than a center key in an upper 3-by-3 arrangement of the
4B keppadiso A that tke yectarsangé directions iddioptes] Dyethipano by
direction buttons can correspond to a position of each
means of a direction 1nput unit having direction
buttons indicating up, down, left, and right movements,
the method 1including: (a) assigning two direction
buttons of the direction 1i1nput unit to each of the
keys and selecting one of the keys by pressing the
direction buttons of the direction input unit; and (b)
outputting a character corresponding to the selected
key according to a current character mode, and
sequentially changing characters corresponding to the
selected key one by one and outputting a selected
character other than a previous character when the key
is re-selected within a predetermined time, when a
supplemental button other than the direction buttons
is input within a predetermined time after the key 1is
selected, or when one of the two direction buttons
being pressed is released and re-pressed.
The step (a) may include assigning two direction

buttons to each of eight keys other than a center key

in an upper 3-by-3 arrangement of the 4-by-3 keypad so



of the keys from the center key, assigning left and right buttons of the
direction input unit to the center key, and selecting one of the keys in the
upper 3-by-3 arrangement by pressing the direction buttons of the direction
input unit. Preferably, when there is a plurality of the direction input units, two
input buttons of the direction input unit assigned to each of the keys in the
4-by-3 keypad are selected from two of the direction input units one per each
drhetionthputv eoit @nd sue inpbit dimd@aneonsly pnddtihddeal lybcadrdingito
another aspect of the present invention, there is provided an apparatus for
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being assigned two of the direction buttons e direction input unit,
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selected key according to a current character mode, and 5 sequentially
cBahying clraraategsoemdspbydiny tsthéng the direction buttons
of the direction input unit.

Preferably, when there 1is a plurality of the
direction 1i1nput units, two input buttons of the
direction i1nput unit assigned to each of the keys 1in
the 4-by-3 keypad are selected from two of the
direction 1input units one per each direction input
unit and are input simultaneously or individually.

According to another aspect of the present
invention, there is provided an apparatus for
inputting characters corresponding to keys arranged on
a 4-by-3 keypad by means of a direction input unit
having direction buttons 1indicating up, down, left,
and right movements, the apparatus including: one or
two direction 1input units; and a processing part
allowing a user to select one of the keys, each being
assigned two of the direction buttons of the direction
input unit, by pressing the direction buttons,
outputting a character corresponding to the selected

key according to a current character mode, and



selected key one by one and outputting a selected character other than a
previous character when the key is re-selected within a predetermined time,
when a supplemental button other than the direction buttons is input within a
predetermined time after the key is selected, or when one of the two
direction buttons being pressed is released and re-pressed. According to
another aspect of the present invention, there is provided an apparatus for
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when a eft key of the lower 1-by-3 arrangement corresponds to’
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inputting down-left and supplemental buttons, a right key of the lower 1-by-3

afrangevpeitt vdrtbdponds posidetanseosiy inputttgaigbe endhe key 1is
supplemental buttons or simultaneously inputting down- 6
selected, or when one of the two direction buttons
being pressed is released and re-pressed.

According to another aspect of the present
invention, there iIs provided an apparatus for
inputting characters corresponding to keys arranged on
a 4-by-3 keypad by means of a direction input unit
having direction buttons 1indicating up, down, left,
right, and diagonal movements, the apparatus
including: one or two direction 1input units; and a
processing part outputting one of the keys in a lower
1-by-3 arrangement of the 4-by-3 keypad, each being
assigned direction buttons of the direction input unit,
by pressing the direction buttons when a left key of
the lower 1-by-3 arrangement corresponds to
simultaneously inputting left and supplemental buttons
or simultaneously inputting down-left and supplemental
buttons, a right key of the lower 1-by-3 arrangement

corresponds to simultaneously 1iInputting right and

supplemental buttons or simultaneously inputting down-



right and supplemental buttons, and a center key of the lower 1-by-3
arrangement corresponds to simultaneously inputting down and
supplemental buttons. According to another aspect of the present invention,
there is provided an apparatus for inputting characters corresponding to keys
arranged on a 4-by-3 keypad by means of a direction input unit having
direction buttons indicating diagonal movements, the apparatus including:
oné g twaadhice ctorp mbeih eenntts 1 anoluet pmee SSirgghplarto utmtieg-onessf thef
keys in an upper 3-by-3 arrangement of the 4-by-3 keypad, each being
at8igned dipvaibn butoRY oBthe @FCHBASNRAINIt, BOFESSIAGIRS to
direction buttons when a numeral key '1' correspondsJo inputting -left
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apd\Wentals nQuttors se@uentjdlly opiayeisedy a namerahkeaPatus  for
corresponds to sequentially inputting up-left and down-right buttons or

seqperttiailp ghpeittEncpe-eight aod despeied bugtots, keywermf kepdd on
corresponds to inputting down-left and down-right buttons sequentially or_
révefseBy adhuiRyRagy By means of a direction input "unit

having direction buttons indicating diagonal movements,
the apparatus including: one or two direction 1Input
units; and a processing part outputting one of the
keys in an upper 3-by-3 arrangement of the 4-by-3
keypad, each being assigned direction buttons of the
direction 1input wunit, by pressing the direction
buttons when a numeral key “1” corresponds to
inputting an up-left button two times, a numeral Kkey
“4” corresponds to sequentially inputting up-left and
down-left buttons, a numeral key “7” corresponds to
inputting a down-left button two times, a numeral Kkey
“2” corresponds to inputting up-left and up-right
buttons sequentially or reversely, a numeral key “5”
corresponds to sequentially inputting up-left and
down-right buttons or sequentially inputting up-right
and down-left buttons, a numeral key <“8” corresponds
to inputting down-left and down-right buttons

sequentially or reversely, a numeral key 3’



7 corresponds to inputting an up-right button two times, a numeral key 16'
corresponds to sequentially inputting up-right and down-right buttons, and a
numeral key '9' corresponds to inputting a down-right button two times. Mode
for Invention Exemplary embodiments in accordance with the present
invention will now be described in detail with reference to the accompanying
drawings. Figs. 1 to 3 illustrate examples of a typical direction input unit such
as@rjpysimindbe toedtiguitpihgnitsrarapsed gh vatoust fialdswin ardect,
input directions, a user presses direction buttons 110, 130, and 140
irtlicatinepa lowrkeaft, an@right BRIVERRRRE EF moties a gestitioftdmkly
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Mode for Invention

Exemplary embodiments 1in accordance with the
present invention will now be described in detail with
reference to the accompanying drawings.

Figs. 1 to 3 illustrate examples of a typical
direction input unit such as a joystick.

The direction input units are used 1In various
fields. In order to input directions, a user presses
direction buttons 110, 130, and 140 1indicating up,
down, left, and right movements, or moves a direction
stick 170 in up, down, left, and right directions.

In addition to the direction buttons 110, 130,
and 140, or the direction stick 170, supplemental
buttons 120, 150, 160, 180, and 190 are provided to
perform supplemental functions such as selection or
setup.

Figs. 4 to 7 illustrate keypads each having 4-by-
3 arrangement 1in which numerals, English alphabet,

symbols, or Hangeul (Korean alphabet) are arranged



8 according to an embodiment of the present invention. As shown in Figs. 4
to 7, numerals, English alphabet, symbols, and Hangeul are arranged on a
4-by- 3 keypad and are input by means of a direction input unit according to
the present invention. In Fig. 4, numerals are arranged in the same manner
as those of a telephone having a typical 4-by-3 keypad. In Figs. 5 to 7,
English alphabet, symbols, and Hangeul are arranged in consideration of
uaeg® frédugnayooranpensbiod eficmancyf Irncthe 4-bygSeketypidvasranped in
this manner, a character is input by selecting keys on the 4-by-3 keypad
through 8Re dievBiredtibn MbaSunitd shb@n h Figsunas 3l Fhe medrhsy)

English alphabet, symbols, or Hangeul are provided on the 4-by-3 keypad
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down, left, and right movements as shown in Figs. 1 and 2, or a direction
inpuhena havimge dirac@iogetich as thewsam&ign@nner as those of a
telephone having a typical 4-by-3 keypad. In Figs. 5
to 7, English alphabet, symbols, and Hangeul are
arranged i1n consideration of wusage frequency or
operation efficiency.

In the 4-by-3 keypad arranged in this manner, a
character 1is input by selecting keys on the 4-by-3
keypad through one of the direction input units shown
in Figs. 1 to 3. The numerals, English alphabet,
symbols, or Hangeul are provided on the 4-by-3 keypad
according to a selected character mode.

Figs. 8 and 9 illustrate arrangements of
direction buttons of a direction iInput unit according
to an embodiment of the present invention.

The present invention can be applied to various
devices such as a direction 1i1nput unit having
direction buttons indicating up, down, left, and right
movements as shown in Figs. 1 and 2, or a direction
input unit having a direction stick as shown in Fig. 3.

In the present embodiment, a direction iInput unit



In the present embodiment, a direction input unit 9 having direction buttons
will be described in detail. A direction input unit includes an up button 310, a
down button 320, a left button 330, and a right button 340. The direction
input unit may further include a supplemental button 350 that is located at
an upper side of the up button 310, a center of the buttons, or a right side of
the right button 340. Characters assigned to individual 4-by-3 keypads
shawiinig Flds.ettoibardunpubhy menhk di ¢heléoi rdibeadiobuttens ahd
the supplemental button. A method of inputting characters by means of the
buttons 810 k& @G0 AN bériRidEribeti ik dergil Udg SLRNustbates Ekrap A -
relation between individual keys of a 4-by-3 keypad and direction and
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330 and an up button 310, a nume ey '4" corresponds to in
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button 330 and a down button 320, and a numeral key '2' corresponds to
irputtingee us bdeoroT10thw tinpesbutton 310, a center of the
buttons, or a right side of the right button 340.
Characters assigned to individual 4-by-3 keypads shown
in Figs. 4 to 7 are 1i1nput by means of the fTour
direction buttons and the supplemental button. A
method of iInputting characters by means of the buttons
310 to 350 will be described in detail.

Fig. 10 illustrates a mapping relation between
individual keys of a 4-by-3 keypad and direction and
supplemental buttons according to an embodiment of the
present invention.

Referring to Fig. 10, a numeral key *“1-
corresponds to inputting a left button 330 and an up
button 310, a numeral key “4” corresponds to inputting
the left button 330 two times, a numeral Kkey “7’
corresponds to inputting the left button 330 and a
down button 320, and a numeral key “2” corresponds to
inputting the up button 310 two times.

A numeral key <57 corresponds to inputting the

left button 330 and a right button 340, a numeral key
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A numeral key '5' corresponds to inputting the left button 330 and a right
button 340, a numeral key 10 '8' corresponds to inputting the down button
320 two times, a numeral key '3' corresponds to inputting the up button 310
and the right button 340, a numeral key '6' corresponds to inputting the right
button 340 two times, and a numeral key '9' corresponds to inputting the
down button 320 and the right button 340. That is, two direction buttons are
assignesbior eaplontisightickeys pthet ilnan ahenterokay i antmpe33coytivo
arrangement of the 4-by-3 keypad so that the vector sum of directions

il ed by tHeumer dkedtRY: bUBONS AT E6RESEENIEE alftitiohidteathe

of the eight keys from the center key, and left and right buttons of the
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direction button irection input unhit assigned to the key sequenti
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upper-left side of the center key '5', the numeral key '1'is selected by
inpgugtirdptine dpulidtoon 320 and dh€heft bagort 380 tAter 8éPs are selected
in a similar manner.

That 1is, two direction buttons are assigned to
each of eight keys other than a center key in an upper
3-by-3 arrangement of the 4-by-3 keypad so that the
vector sum of directions 1indicated by the two
direction buttons can correspond to a position of each
of the eight keys from the center key, and left and
right buttons of the direction input unit are assigned
to the center key. A corresponding one of the keys in
the upper 3-by-3 arrangement is selected by pressing
the direction buttons of the direction input unit
assigned to the key sequentially or reversely. In
other words, since the numeral key “1” is located at
an upper-left side of the center key “57, the numeral
key “1” is selected by inputting the up button 310 and
the left button 330. Other keys are selected 1In a
similar manner.

Each of the numeral keys may be selected by

inputting the left or right button prior to inputting

the up or down button. |In addition, direction buttons
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Each of the numeral keys may be selected by inputting the left or right button
prior to inputting the up or down button. In addition, direction buttons 11
having the same direction assigned to the numeral key 2, 4, 6, or 8 may be
input only one time. Two direction buttons having different directions
assigned to the numeral keys 1, 3, 5, 7, or 9 may be simultaneously input to
select a corresponding numeral key. A mapping relation in a lower 1-by-3
avangemenh&ildaendestiibed tri datad sdthgetatenae tehrefaramea admiey)s
410 to 440. In case of the reference numeral 410, a symbol corresponds to
irbuttidg a 1Bft bLifon 830aM a bRippidRektal ®ukyn 3BT a $fEol '# Two
corresponds to, inputting a right button 340 and a supplemental button. 350,
A EERTAGR! RAFEPBSCbhaY bR  dbTPSA Socd et
sypple tal 0. is, the lef,and supplemental button he
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center key in the lower 1-by-3 arrangement, and the right and supplemental
bkttyns are assigned to a right key the

A mapping relation in a lower 1-by-3 arrangement
will be described 1in detail with vreference to
reference numerals 410 to 440.

In case of the reference numeral 410, a symbol
“*” corresponds to inputting a left button 330 and a
supplemental button 350, a symbol “#” corresponds to
inputting a right button 340 and a supplemental button
350, and a numeral key “0” corresponds to inputting a
down button 320 and a supplemental button 350.

That is, the left and supplemental buttons of the
direction input unit are assigned to a left key in the
lower 1-by-3 arrangement of the 4-by-3 keypad, the
down and supplemental buttons are assigned to a center
key in the lower 1-by-3 arrangement, and the right and
supplemental buttons are assigned to a right key the
lower 1-by-3 arrangement. A corresponding one of the
keys in the lower 1-by-3 arrangement 1is selected by
inputting the direction buttons assigned to the key

sequentially or simultaneously.
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lower 1-by-3 arrangement. A corresponding one of the keys in the lower
1-by-3 arrangement is selected by inputting the direction buttons assigned to
the key sequentially or simultaneously. 12 In case of the reference numeral
420, down and left buttons 320 and 330 of the direction input unit are
assigned to a left key in the 1-by-3 arrangement, down and up buttons 320
and 310 are assigned to a center key in the 1-by-3 arrangement, and down
and rightbuttese320ind B340 arefassigined toanii keyd 20the delyr3 and
arrangement. A corresponding one of the keys in the lower 1-by-3
alreh§erhofitioR8|e8d binseq@BAtiaMy ifitting kne ekéetioniiwhs Uni t
ned tQ the key. In case of the reference numeral 430, direction buttons
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button 310 are assigned to a center key In the lower 1-by- ngement,
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key in the lower 1-by-3 arrangement. A corresponding one of the in the
loweriiEbp G ekramg e 320t Bretledddd by singitargoedly toputtingithet key
direction buttons

in the 1-by-3 arrangement. A corresponding one of the
keys in the lower 1-by-3 arrangement 1is selected by
sequentially inputting the direction buttons assigned
to the key.

In case of the reference numeral 430, direction
buttons other than the right button 340 of the
direction input unit are assigned to a left key in the
lower 1-by-3 arrangement, direction buttons other than
the up button 310 are assigned to a center Kkey in the
lower 1-by-3 arrangement, and direction buttons other
than the left button 330 are assigned to a right key
in the lower 1-by-3 arrangement. A corresponding one
of the in the lower 1-by-3 arrangement is selected by
simultaneously inputting the direction buttons
assigned to the key.

In case of the reference numeral 440, the left
button 330 of the direction iInput unit is assigned to

a left key in the lower 1-by-3 arrangement, the down

button 320 is assigned to a center key in the lower 1-
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assigned to the key. In case of the reference numeral 440, the left button
330 of the direction input unit is assigned to a left key in the lower 1-by-3
arrangement, the down button 320 is assigned to a center key in the lower 1-
13 by-3 arrangement, and the right button 340 is assigned to a right key in
the lower 1-by-3 arrangement. A corresponding one of the keys in the lower
1-by-3 arrangement is selected by inputting the direction button assigned to
theykey tor nzorgdh@ma , predatetménedityna indervab i\ Baackspacabwictore d
corresponds to sequentially inputting the right and left buttons 340 and 330.
Ateunétioh tlRkangg al¢haftter AeIcokedPordls & iagemghe-up A
and sugc%IemenIal buttons 310 and 350. In additijon, an operation of
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predetermined time, the operation of changing a previous character mode or
deletidg teshiaraetdr isi hethien perfeahed.

A backspace function corresponds to sequentially
inputting the right and left buttons 340 and 330. A
function of changing a character mode corresponds to
inputting the up and supplemental buttons 310 and 350.

In addition, an operation of repeatedly changing
a previous character mode or repeatedly deleting a
character 1i1s performed by pressing the supplemental
button 350 one time within a predetermined time after
changing the character mode or deleting the character.
When the supplemental button 350 1is further pressed
within a predetermined time, the operation of changing
a previous character mode or deleting a character is
further performed.

The numeral key can be replaced by the English
alphabet, symbol, or Hangeul key as shown iIn Figs. 4
to 7 as the character mode i1s changed. The English
alphabet has a lowercase mode, an uppercase modes and
a sentence mode. The sentence mode iImplies that a

first letter of a sentence is an uppercase letter and
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The numeral key can be replaced by the English alphabet, symbol, or
Hangeul key as shown in Figs. 4 to 7 as the character mode is changed. The
English alphabet has a lowercase mode, an uppercase modes and a
sentence mode. The sentence mode implies that a first letter of a sentence
is an uppercase letter and 14 the remaining letters are lowercase letters. As
shown in Figs. 4 to 7, in case of the English alphabet, symbol, or Hangeul, a
pihiality @hahaiacierba s tssignadt ¢o hsingte ksg. Tileereers .various
methods of selecting one of the characters. That is, a plurality of characters
correspdilirfievd) k& isdétrienttalfselectddarkhogtpaifwitée tHenegeli gh
selected to input a charagter and two direction_ buttons corresponding to the
K8y B Pee-ﬁr'esseﬁxmaﬁrf -a prédeterm2d&ile to sBlect WAL Whén 2 OF
supRPIeRL Sutian olhar g fhe gyedionuins igiput vitiage are
predetermined time after the key is selected, or'when two direction buttons

agaigiedio Medyoye pressasdianceng ofdhe twerdirgsiion chitianstahg
pressed is released and re-pressed. For example, a method of using the
slipplemeatal dupidn B50 tdgelett xblraractee ndll oo descibaold Mypertthea
left and up buttons 330 and 310 are pressed

key is sequentially selected and output when the key
is selected to 1i1nput a character and two direction
buttons corresponding to the key are re-pressed within
a predetermined time to select the key, when a
supplemental button other than the direction buttons
is input within a predetermined time after the key 1is
selected, or when two direction buttons assigned to
the key are pressed and one of the two direction
buttons being pressed is released and re-pressed.

For example, a method of using the supplemental
button 350 to select a character will be described.
When the left and up buttons 330 and 310 are pressed
in an English alphabet mode to select a key “ewq’

corresponding to a numeral key “1”, an alphabet “e’ is

selected when the supplemental button 350 1i1s not

pressed, an alphabet w iIs selected when the

supplemental button 350 is pressed one time, and an

alphabet is selected when the supplemental button

q

350 is pressed one more time. That is, after one of
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in an English alphabet mode to select a key 'ewq’' corresponding to a
numeral key '1', an alphabet 'e' is selected when the supplemental button
350 is not pressed, an alphabet 'w' is selected when the supplemental
button 350 is pressed one time, and an alphabet 'q' is selected when the
supplemental button 350 is pressed one more time. That is, after one of 15
characters assigned to a selected key is selected, the supplemental button
360 ax pressed taseleghanbtiter aharattect@d the gthies haed ewltenitwache
direction buttons of the direction input unit assigned to each of the keys in
trupdlerantadente i EPR pr3%edignd §&&[@ okt ¢elle a¥o @ntbAr
bug%s is_pressed for more than a predetermined time, a character

ph &W%gt'to each of the keys may be selected and output or a

commang preyiguily REY0iRach Of IRKeYe Bl é%?EfPé'ﬁ‘eﬂu'gtacﬂ@i%‘f

when a key is selected In a character mode, a symbol is input and a mode
retHENsd rak eiginalimpde: ekl HesiiRjaea Mappieielasipn tipen Keipg

the supplemental button in Fig. 10 Fig. 12 illustrates a direction input unit

in the 4-by-3 arrangement are pressed and a second one
of the two direction buttons is pressed for more than
a predetermined time, a character previously set to
each of the keys may be selected and output or a
command previously set to each of the keys may be
performed.

In addition, when a key “*” 1is selected iIn a
character mode, a symbol is iInput and a mode returns
to an original mode.

Fig. 11 illustrates a mapping relation upon using
the supplemental button in Fig. 10

Fig. 12 illustrates a direction input unit
equipped with a plurality of direction input parts.

A game machine such as Playstation 1includes
direction buttons 610 and 620 on the left and right
sides of i1ts 1nput unit. Since the i1nput unit has two
direction buttons, it iIs easy to press two buttons
simultaneously.

When there are two direction 1input units as

described above, two input buttons of a direction
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equipped with a plurality of direction input parts. A game machine such as
Playstation includes direction buttons 610 and 620 on the left and right sides
of its input unit. Since the input unit has two direction buttons, it is easy to
press two buttons simultaneously. When there are two direction input units
as described above, two input buttons of a direction 16 input unit assigned
to each of the keys in the 4-by-3 arrangement are selected from the
raspectveidiiactian singotdnitscansizare it seultaagsudin ot vedividbally3
When two input buttons are input from one of the two direction input units,
oAk R RgER@Rtn e I6RELESNB ¥anychent of SRegbiVB keIt ion
selected. In this case, a left key in the lower 1-by- 3 arran%ement is selected

wHERUE et BRGHSs infY a cettér key ARHE lows WY Qeb¥ent i9F

S?W&Wi‘ﬂﬂ%ri ower button is input, and a right key in the lower 1-by-3
arrangement is selected when a right button is input. In addition, a character

mode maydie ahanged phenmntRies batten Enipoe, #RéA SWEOIFPr the
inputting a character may be moved when input buttons are input from
ahothercinegtitn mmputinput units, one of the keys in the
lower 1-by-3 arrangement of the 4-by-3 keypad 1is
selected. In this case, a left key in the lower 1l-by-
3 arrangement is selected when a left button is input,
a center key 1in the Jlower 1-by-3 arrangement 1is
selected when a lower button is iInput, and a right key
in the lower 1-by-3 arrangement 1is selected when a
right button is input. |In addition, a character mode
may be changed when an upper button is input, and a
cursor for inputting a character may be moved when
input buttons are input from another direction input
unit.

When a key in the 4-by-3 arrangement is selected,
one or two supplemental buttons 630 and 640 of each of
the two direction 1input units may be pressed to
sequentially change a plurality of characters
corresponding to the selected key one by one or two by
two and to output a selected character.

Fig. 13 1illustrates a mapping relation between

individual keys of a 4-by-3 keypad and direction
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unit. When a key in the 4-by-3 arrangement is selected, one or two
supplemental buttons 630 and 640 of each of the two direction input units
may be pressed to sequentially change a plurality of characters
corresponding to the selected key one by one or two by two and to output a
selected character. Fig. 13 illustrates a mapping relation between individual
keys of a 4-by-3 keypad and direction 17 buttons in an apparatus having
divattimnisuttons indicating pprdaws, lefianghigandidiegomdlomovbmebtms
Referring to Fig. 13, each of eight keys other than a center key in the upper
33 eabhgEmentiof thélguwiy.3 kdypbill-are &d€iited twatfrectfbragiatonk
so that the vector sum of directions indicated by the two direction buttons
cARYBMEESGd to a position of each key from the center key, and the center

ey is agigned rayprigmeal buten. When the Aireqin: DYIBNS Ao

input, one of t eys in the upper 3-by-3 arrangement y-3 keypad

iseprlpcted. &¥nhiterothenhapd, adedt kap prihedoweB-byrBrafigesementof
the 4-by-3 keypad corresponds to simultaneously inputting the left and
stipglediebtat 3 keypad are assigned two direction buttons
so that the vector sum of directions indicated by the
two direction buttons can correspond to a position of
each key from the center key, and the center key 1is
assigned a supplemental button. When the direction
buttons are i1nput, one of the keys i1n the upper 3-by-3
arrangement of the 4-by-3 keypad is selected.

On the other hand, a left key in the lower 1-by-3
arrangement of the 4-by-3 keypad corresponds to
simultaneously 1inputting the left and supplemental
buttons or simultaneously inputting the down-left and
supplemental buttons. A right key in the lower 1-by-3
arrangement of the 4-by-3 keypad corresponds to
simultaneously inputting the right and supplemental
buttons or simultaneously inputting the down-right and
supplemental buttons. A center key in the lower 1-by-
3 arrangement of the 4-by-3 keypad corresponds to
simultaneously 1i1nputting the down and supplemental
buttons.

Another method of selecting one of the keys 1in
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buttons or simultaneously inputting the down-left and supplemental buttons.
A right key in the lower 1-by-3 arrangement of the 4-by-3 keypad
corresponds to simultaneously inputting the right and supplemental buttons
or simultaneously inputting the down-right and supplemental buttons. A
center key in the lower 1-by- 3 arrangement of the 4-by-3 keypad
corresponds to simultaneously inputting the down and supplemental
butiend dwwther-rhgthdd of palegting ate dEthaskefs Il dvsthe laweeFbyeax
arrangement is as follows. A left or down-left button of the direction input unit
ifewsighed to aberLkeyin 1€ loiéel -bfBraedigertNRWowrtBdtton &
the direction input unjt is assigned to a central key in the lower 1-by-3
AGRRRE

afrangemetlt, thd2a hghtor dowd-RgM5ub st ihe af¥ctondhb
a3SIGRGHh O, 1YY " 1F!OW P& iﬁ;rﬁ”%?gﬁ'ﬁ‘eﬂhﬂ‘ei%f t'&%gi)}%@d

the lower 1-by-3 arrangement may be selected by pressing direction buttons

otthedlirgsta Pukeyit gssiones ta eaek of 1 keysdfpr amietata and
predetermined time. Fig. 14 illustrates a mapping relation between individual
keysrof@gha:-by 8 kelypaa-archditectiort tuntorndin theappamastianingi nput
direction buttons

unit is assigned to a right key in the lower 1-by-3
arrangement. One of the keys 1in the lower 1-by-3
arrangement may be selected by pressing direction
buttons of the direction input unit assigned to each
of the keys for more than a predetermined time.

Fig. 14 illustrates a mapping relation between
individual keys of a 4-by-3 keypad and direction
buttons i1n an apparatus having direction buttons
indicating diagonal movements.

Referring to Fig. 14, the numeral key “1”
corresponds to inputting the up-left button two times.
The numeral key “4” corresponds to sequentially
inputting the up-left button and down-left button.
The numeral key “7” corresponds to inputting the down-
left button two times. The numeral key <27
corresponds to inputting the up-left button and up-
right button sequentially or reversely.

The numeral key “5” corresponds to sequentially

inputting the up-left button and down-right button or
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indicating diagonal movements. Referring to Fig. 14, the numeral key '1'
corresponds to inputting the up-left button two times. The numeral key '4'
corresponds to sequentially inputting the up-left button and down-left button.
The numeral key '7' corresponds to inputting the down- left button two times.
The numeral key '2' corresponds to inputting the up-left button and up- right
button sequentially or reversely. The numeral key '5' corresponds to
sequerdiatly ahpyttinghhettptedt butten aipd- daghtigbuttton oant® down-
sequentially inputting the up-right button and down- left button. The numeral
k&g B cole§gemts to imPatting U Baln-IkRbutto® andF@dWE-FiRANBSttorFO

sequentially or reversely. The numeral key '3' corresponds ta the up-right

b8 W Bfhed oo Kby BUddihebpits W REHERANS rpHEHer
t [ t d -1 ton. Th Q' »
o e o e, OH e AAE LA, KR key

thelpes doid ati@ngemeniithe gny-Ikaveed cafiespaidse®.  The
sequentially inputting the down-left button and up- left button. A right key in
tuloswen IL-dyey “6” corresponds to sequentially inputting
the up-right button and down-right button. The
numeral key “9” corresponds to 1inputting the down-
right button two times.

On the other hand, a left key in the lower 1-by-3
arrangement of the 4-by-3 keypad corresponds to
sequentially inputting the down-left button and up-
left button. A right key 1in the Jlower 1-by-3
arrangement corresponds to sequentially inputting the
down-right button and up-right button. A center key

in the lower 1-by-3 arrangement corresponds to
sequentially inputting the down-left button and up-
right button or sequentially inputting the down-right
button and up-left button.

Fig. 15 is a flow chart of a method of iInputting
characters according to an embodiment of the present
invention.

In order to 1input characters by means of a

direction input unit such as a joystick, it is assumed

that the characters are 1input iIn a character 1iInput

20



arrangement corresponds to sequentially inputting the down-right button and
up-right button. A center key in the lower 1-by-3 arrangement corresponds to
sequentially inputting the down-left button and up- right button or sequentially
inputting the down-right button and up-left button. Fig. 15 is a flow chart of a
method of inputting characters according to an embodiment of the present
invention. In order to input characters by means of a direction input unit such
as@deystickhi is assunmdch thatdbeebtiantersrgye thpuide a character input
20 mode rather than in a direction input mode. A button input operation is
performé‘d ddgnthenButtordPRERBd@ As besoiekPaiR@ ikhrentghctthe

ut _mode (S910) , A corresponding one of the keys in the 4-by-3 keypad is
CBHEAARR AARRRY i DRSS LR RIS burrént%rgaf%oay put

(ﬁ%%%) Vﬁ'@‘%@?ﬁere 'A% BOFBY Sh ARG BB ER L

determi it is determine nother tton is furt er |nput to

salesi/ane ok & ghargaersd &be nlpaeidpurebaracierds dptgyoined UBEsA)
. A method of selecting one of the characters assigned to the selected key
has beed begcribed abowarrent character mode (S920). When
there 1is a plurality of characters corresponding to
the determined key, it is determined whether another
button 1i1s further iInput to select one of the
characters, and a last i1nput character 1iIs determined
(S930). A method of selecting one of the characters
assigned to the selected key has been described above.

Fig. 16 i1s a block diagram of an apparatus for
inputting characters according to an embodiment of the
present invention.

The apparatus includes a button input part 1010,
a processing part 1020, and a memory part 1030. The
button input part 1010 may 1include one or two
direction input parts. The button input part 1010 may
have buttons indicating up, down, Qleft, and right
movements, or a stick movable iIn up, down, left, and
right directions. Further, the button input part 1010
may have a supplemental button.

The processing part 1020 selects one of the keys

in the 4-by-3 arrangement corresponding to buttons
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Fig. 16 is a block diagram of an apparatus for inputting characters according
to an embodiment of the present invention. The apparatus includes a button
input part 1010, a processing part 1020, and a memory part 1030. The
button input part 1010 may include one or two direction input parts. The
button input part 1010 may have buttons indicating up, down, left, and right
movements, or a stick movable in up, down, left, and right directions.
Firihatt teel bdttaminphieparuitidh mayphewe@asuppldmentakdndtoauthets
processing part 1020 selects one of the keys in the 4-by-3 arrangement
carreShIdREd & bussi @nedputled frémahe BRBANSSLt Jery1L0TD) anBhe
outputs a character assigned to the selected key on the display part 1030

28450 Q_%Gﬁenjrgﬁ racqgrcﬂf&_fé?% th8 cdbe, MELPIRE K&PRracter
reisalected ithingg Péed%tﬁﬁlﬂ'neqnm@ﬂ' wpga a i%é?'e'ﬂ?m?]e butiq. ethe

than direction buttons of the diréction input unit is input within a

predEtaimined timeeafiet othe keyds seleried, onwban oge osthsptnemanitha 1
buttons being pressed is released and re-pressed, the processing part 1020
sbqudmtiallythenge s agiiurdlity eaftchanacters tonespowhdinbeo thersstdcte
key one by

input unit is Input within a predetermined time after
the key 1i1s selected, or when one of the two input
buttons being pressed is released and re-pressed, the
processing part 1020 sequentially changes a plurality
of characters corresponding to the selected key one by
one and outputs a selected character to the display
part 1040. A detailed description thereof has been
given above.

In a case where the direction input unit includes
input buttons 1indicating up, down, Hleft, right, and
diagonal movements as shown iIn Fig. 13, the processing
part 1020 outputs a character corresponding to
direction buttons in the upper 3-by-3 arrangement when
each of eight keys other than a center key 1in the
upper 3-by-3 arrangement of the 4-by-3 keypad are
assigned two direction buttons so that the vector sum
of directions indicated by the two direction buttons

can correspond to a position of each key from the

center key, and the center key 1s assigned a
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one and outputs a selected character to the display part 1040. A detailed
description thereof has been given above. In a case where the direction
input unit includes input buttons indicating up, down, left, right, and diagonal
movements as shown in Fig. 13, the processing part 1020 outputs a
character corresponding to direction buttons in the upper 3-by-3
arrangement when each of eight keys other than a center key in the upper
3supp berasgeskbnbofttherd-by-3 keypad are assigned two direction buttons
so that the vector sum of directions indicated by the two direction buttons
can corrdspoditbiZ pesitiondf ebefitkeykiedm the cdifter képwaid the-&after

key is assigned a 22 supplemental button. In additié)n, a left k?{ in the lower

193';/5?”%? fer? b thEEby-3 1Y patd cotfediRfids 6 ShicRHERsly tO

. : b Lt o
b S R e i g i e L S
apgagemenio tha by keynashsorpspords iy sitHstageausiy epettiagd

the right and supplemental buttons or simultaneously inputting the
dswppright@antiadugpldrhentsl buions ghderkerykeinn the loh@rdrbyt-by -3
arrangement of the 4-by-3 keypad corresponds to
simultaneously inputting the right and supplemental
buttons or simultaneously inputting the down-right and
supplemental buttons. A center key in the lower 1-by-
3 arrangement of the 4-by-3 keypad corresponds to
simultaneously 1inputting the down and supplemental
buttons.

Referring to Fig. 14, when the direction input
unit includes buttons indicating diagonal movements,
the processing part 1020 outputs a character
corresponding to direction input buttons when the
numeral key “1” corresponds to inputting the up-left
button two times, the numeral key “4” corresponds to
sequentially inputting the up-left button and down-
left button, the numeral key “77 corresponds to
inputting the down-left button two times, the numeral
key “27 corresponds to inputting the up-left button
and up-right button sequentially or reversely, the

numeral key “5” corresponds to sequentially inputting
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3 arrangement of the 4-by-3 keypad corresponds to simultaneously inputting
the down and supplemental buttons. Referring to Fig. 14, when the direction
input unit includes buttons indicating diagonal movements, the processing
part 1020 outputs a character corresponding to direction input buttons when
the numeral key '1' corresponds to inputting the up-left button two times, the
numeral key '4' corresponds to sequentially inputting the up-left button and
dehe- lefulputianf the nbonetalkey "Aradrresgonas- toi gipwttind thetdown-lefr
button two times, the numeral key '2' corresponds to inputting the up-left
begak el d-hyght butie i Ebadertiafy cirevd@Bl, thetignerankeydown -
corresponds to sequentially inputting 23 the up-left button and down-right
ohiidh or REGEGHally SSLAL B ArigheBLitontand GRAA-SERBRAGN, the

ggg’tgu'ﬁ%'d‘?i’.éi rr?ﬁBMiWﬁaS%n%Wrmﬁlé:Elﬁg El?&%’%”'@ﬂfé?“&%n—

own- right button sequentially or reversely, the numeral key

CegsiRONGs ErvRUtERGerHINYbUBeN W BpesIie nwinerakkeyefal
corresponds to sequentially inputting the up-right button and down- right
blttyn, aBd theomuras@b kdy 'Otcorresporddtog the up-right button
two times, the numeral key “67 corresponds to
sequentially inputting the up-right button and down-
right button, and the numeral key “9” corresponds to
inputting the down-right button two times.

In addition, a left key 1in the lower 1-by-3
arrangement of the 4-by-3 keypad corresponds to
sequentially inputting the down-left and up-left
buttons. A right key in the lower 1-by-3 arrangement
of the 4-by-3 keypad corresponds to sequentially
inputting the down-right and up-right buttons. A
center key in the lower 1-by-3 arrangement of the 4-
by-3 keypad corresponds to sequentially inputting the
down-left and up-right buttons or sequentially
inputting the down-right and up-left buttons.

The memory part 1030 may store the above-
mentioned mapping relation between the keypad and the
direction buttons, or a current character input mode.

On the other hand, the above-mentioned method of

inputting a character can be written with a computer

24



inputting the down-right button two times. In addition, a left key in the lower
1-by-3 arrangement of the 4-by-3 keypad corresponds to sequentially
inputting the down-left and up-left buttons. A right key in the lower 1-by-3
arrangement of the 4-by-3 keypad corresponds to sequentially inputting the
down-right and up-right buttons. A center key in the lower 1-by-3
arrangement of the 4- by-3 keypad corresponds to sequentially inputting the
dpwogetimnd upcrghdbuttoms orcsetpiergiabnanmsttingdhe tivwuntrighy arnche
up-left buttons. The memory part 1030 may store the above- mentioned
NP Reldtivn eBveasthbkeypa aadl thHay difeitivn iR toRs Qs RaedTR
character input mode. On the other hand, the above-mentioned method of

indttin'd'§ chafatter n_:aJ BE wriERiRa cbﬁpu?gro_ﬁﬁ_ ArodrAm. CHRL LY
C?Q%ESQT@”%WHW'QQ % FLOHR G P8 5&5'%'@d8%%§§égmwteé

programmers in the art. The program is stored in computer rea
reempingepedigand isEpshiittexegnéed Ribaveompiies Ehiseplemerhibe .

above-mentioned method. Examples of the computer readable media
irckaneo hesggnetid recbiding mediay betical rectdipgenediecaral camied ude
wave media. i i ) ) i
magnetic recording media, optical recording media, and
carrier wave media.

While the present 1invention has been described
with reference to exemplary embodiments thereof, it
will be understood by those skilled In the art that
various changes 1in form and details may be made

therein without departing from the scope of the

present invention as defined by the following claims.
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While the present invention has been described with reference to exemplary
embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing
from the scope of the present invention as defined by the following claims.
25 CLAIMS 1. A method of inputting characters corresponding to keys
arranged on a 4-by-3 keypad by means of a direction input unit having
deestiors buttons indicating up, down, left, and right movements, the method
comprising: (a) assigning two direction buttons of the direction input unit to
each of the keys and sele®@idWhe of @ keydmUF&dsiag thecdirRicaskers
buttons of the direction input unit; and (b) outputting a character

c8ﬂ€§6§rfb‘?ﬁ§'t’d“ﬁhe t%léé‘?é’c?ke%‘/rarc%'&?cﬁﬂg f&r‘a_&lrr‘éﬁpé‘ﬁg’ra&gk’%ﬁe,by
a,qggﬁgUedBtP"yaCha@ﬂ}?&%gﬁeﬁﬁ?ﬁ%qﬂpﬁpg P2t e'eﬁt?ﬂéﬁ{ el

by one and outputting a selected character other than a previous character

whettba ey na iestletedupithin auwpredgiereinegdriime: a0 ovements,
supplemental button other than the direction buttons is input within a
ptddetewtihed ticengitarshagey is

(a) assigning two direction buttons of the
direction input unit to each of the keys and selecting
one of the keys by pressing the direction buttons of
the direction input unit; and

(b) outputting a character corresponding to the
selected key according to a current character mode,
and sequentially changing characters corresponding to
the selected key one by one and outputting a selected
character other than a previous character when the key
is re-selected within a predetermined time, when a
supplemental button other than the direction buttons
is input within a predetermined time after the key 1is

selected, or when one of the two direction buttons

being pressed is released and re-pressed.

2. The method of claim 1, wherein the step (@)
includes assigning two direction buttons to each of
eight keys other than a center key in an upper 3-by-3

arrangement of the 4-by-3 keypad so that the vector
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selected, or when one of the two direction buttons being pressed is released
and re-pressed. 2. The method of claim 1, wherein the step (a) includes
assigning two direction buttons to each of eight keys other than a center key
in an upper 3-by-3 arrangement of the 4-by-3 keypad so that the vector 26
sum of directions indicated by the two direction buttons can correspond to a
position of each of the keys from the center key, assigning left and right
bations offtheddivestien amput uinitdd dlaet eeintebiey thed selastind bneck ilos
keys in the upper 3-by-3 arrangement by pressing the direction buttons of
th EheBSondaput GAK IS SHRNtethod 8f I iperdlif treastlp @F the
includes %ssi%ni%g{/left and right buttons of the direction jnput unit to a left

1-

kE§YPa I6HR '3 a‘?Fa[hE;‘%&eKt%ﬁhe%ﬁ;}Wé%ao‘,% Sig ARG ddwh¥ Bty
SHB.@%B}‘?QF"’%P“”QBS H%%E‘E‘?Ei#e)ﬁ ﬂ}obhﬁ 'ow§ 1'@'%?‘?%2%8%5@@ ,

assigning right and supplemental buttons to a right key In ower 1-by-
agRagesRIF v c e gelesing efe affibe kaygdn the lowre 1-byygeqraggpinent
by pressing the direction buttons of the direction input unit sequentially or
smnritamgeuslyt4. bihe pretbed 0§ arthenedf ictaisdnto By ttons of the

direction input unit.

3. The method of claim 1, wherein the step (a)
includes assigning left and right buttons of the
direction i1nput unit to a left key in a lower 1-by-3
arrangement of the 4-by-3 keypad, assigning down and
supplemental buttons to a center key in the lower 1-
by-3 arrangement, assigning right and supplemental
buttons to a right key in the lower 1-by-3 arrangement,
and selecting one of the keys in the lower 1-by-3
arrangement by pressing the direction buttons of the

direction input unit sequentially or simultaneously.

4. The method of any one of claims 1 to 3,
wherein the selected character mode 1is changed upon
pressing the up and supplemental buttons sequentially
or simultaneously, and the character mode is
continuously changed in a predetermined order when the

supplemental button is further pressed within a
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wherein the selected character mode is changed upon pressing the up and
supplemental buttons sequentially or simultaneously, and the character
mode is continuously changed in a predetermined order when the
supplemental button is further pressed within a 27 predetermined time. 5.
The method of claim 1 or 2, wherein a backspace command for deleting a
single character is performed when the right and left buttons are
spaeeltiedy piessedtame characters are further deleted one by one when
the supplemental button is further pressed within a predetermined time. 6.
The method of claim 1, wherein, in the step (a), when two direction buttons

of the direction ingut unit assigned to eehch_of the ke%s in the 4-by-3 ke¥Pad
are pres3ed and e of' ditdcticntonstwhieh isdast iWé/ﬁlr gt a

pB%?c?l?% grc@orﬁoo ﬁ%@uﬁr%eﬁer%’l%dtiiﬂﬁf’ 4 PEARF OIS GIAQER! 1§

output from eac eys or a predetermined command Is performed. 7.
Tperrethee @f clated or 2nwherginghe stean(p) incEes assitebga et pe
right button prior to an up or down button to each of the keys when the two
deectimmiiutedhbyare pesigeed to eaohdof tlehkayscters  are  further
deleted one by one when the supplemental button 1is

further pressed within a predetermined time.

6. The method of claim 1, wherein, iIn the step
(a), when two direction buttons of the direction iInput
unit assigned to each of the keys in the 4-by-3 keypad
are pressed and one of the two direction buttons which
is last input is pressed for more than a predetermined
time, a predetermined character is output from each of

the keys or a predetermined command is performed.

7. The method of claim 1 or 2, wherein the step
(a) includes

assigning a left or right button prior to an up
or down button to each of the keys when the two
direction buttons are assigned to each of the keys in
the upper 3-by-3 arrangement of the 4-by-3 keypad,

sequentially assigning down and left buttons to a

left key in a lower 1-by-3 arrangement of the 4-by-3
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the upper 3-by-3 arrangement of the 4-by-3 keypad, sequentially assigning
down and left buttons to a left key in a lower 1-by-3 arrangement of the
4-by-3 28 keypad, sequentially assigning down and up buttons to a center
key in the lower 1-by-3 arrangement, sequentially assigning down and right
buttons to a right key in the lower 1-by-3 arrangement, and selecting each of
the keys in the 4-by-3 keypad by sequentially pressing two direction buttons
arsigped to each of the keys. 8. The method of any one of claims 1 to 3,
wherein, in the step (a), when two direction buttons assigned to each of the
keys in theé AippBit3 1y arp@ifdndmdf tevbyaBdkeypadHiktassetiao a
select a coyres Qndln% ﬁ two direction_buttons indicating different

dFE0ISHS 418Ysifilith QY)’f)regse Yt FHRABABNRBAS indicating the
dir, f
Same '58{119%3% B'EFged W‘e@ﬁectl WF'LOQﬁd) 9 ee/%reﬂé’@oﬁ%of o

3-by-3 arrangement, a d uttons ass ned to eac
kays ingh ©veass- liyr3ta:réanwmntpi H}f-%baﬁréﬂegm@ﬁig peasged to
select a corresponding key, two
selecting each of the keys in the 4-by-3 keypad
by sequentially pressing two direction buttons

assigned to each of the keys.

8. The method of any one of claims 1 to 3,
wherein, in the step (a),

when two direction buttons assigned to each of
the keys iIn the upper 3-by-3 arrangement of the 4-by-3
keypad are pressed to select a corresponding key, two
direction buttons indicating different directions are
simultaneously pressed and direction buttons
indicating the same direction are pressed one time to
select one of the keys in the upper 3-by-3 arrangement,
and

when two direction buttons assigned to each of
the keys in a lower 3-by-3 arrangement of the 4-by-3
keypad are pressed to select a corresponding key, two
direction buttons assigned to each of the keys in the
lower 1-by-3 arrangement of the 4-by-3 keypad are

simultaneously pressed to select one of the keys 1in
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direction buttons assigned to each of the keys in the lower 1-by-3
arrangement of the 4-by-3 keypad are simultaneously pressed to select one
of the keys in 29 the lower 1-by-3 arrangement. 9. The method of claim 1,
wherein the step (a) includes assigning three direction buttons other than a
right button of the direction input unit to a left key in a lower 1-by-3
arrangement of the 4-by-3 keypad, assigning three direction buttons other
tharean awelbuticrhgf-the aiteatgye mguit unit to a center key in the lower
1-by-3 arrangement of the 4-by-3 keypad, assigning three direction buttons
other than a left button of the direction input unit to a right key in the lower
1-by-3 arrangement of the 4-by-3 keypad, and selecting each of the keys in
the lowey 1-by 4 SrrAREERENEEy ShAkAhebusiy Rrashy tAShrekedreben
bmgri?aﬁggned to each of the keys. 10. The method of claim 1, wherein the
step (a) Includes assigning a left button of the direction input unit to a left

key in a oy dnliyrg awaprgemeni péditd drPyBMEPAY. other than a
right button of the direction input unit to a left key
in a lower 1-by-3 arrangement of the 4-by-3 keypad,

assigning three direction buttons other than an
up button of the direction input unit to a center key
in the lower 1-by-3 arrangement of the 4-by-3 keypad,

assigning three direction buttons other than a
left button of the direction input unit to a right key
in the lower 1-by-3 arrangement of the 4-by-3 keypad,
and

selecting each of the keys in the lower 1-by-3
arrangement by simultaneously pressing the three

direction buttons assigned to each of the keys.

10. The method of claim 1, wherein the step (a)
includes

assigning a left button of the direction 1i1nput
unit to a left key in a lower 1-by-3 arrangement of
the 4-by-3 keypad,

assigning a down button of the direction input

unit to a center key in the lower 1-by-3 arrangement,
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assigning a down button of the direction input unit to a center key in the
lower 1-by-3 arrangement, 30 assigning a right button of the direction input
unit to a right key in the lower 1-by-3 arrangement, and selecting each of the
keys in the lower 1-by-3 arrangement by pressing the direction button
assigned to each of the keys for more than a predetermined time. it. The
method of claim 1, wherein, when there is a plurality of the direction input
units, twassdiynhiuitona ottihgiire bticntioputamit elssigadd-woaaain ofithput
keys in the 4-by-3 keypad are selected from two of the direction input units
oHB bEr &8chadiredGHYE ingrlY uditarfhgre IR KinduiRredudly bangement,
individually. 12. The method of claim 11, wherein when input buttons are
irfflit from only one of the two direction input units, one of the keys in the

I 1-hy: f theed-hy-3 k [ d, the left
k?l)lft/teorn |sg|%g£é mg Eg??]n ?lfg 1-¥Iy% aErr ngé?n@ﬁﬁ@%elé\gt%%?wﬁe_r? _e3

dawpdngiends tpuy thareeydenhkeviRethe iridce Poianeereeshis s8lrtfted

to each of the keys for more than a predetermined time.

11. The method of claim 1, wherein, when there
is a plurality of the direction input units, two input
buttons of the direction input unit assigned to each
of the keys in the 4-by-3 keypad are selected from two
of the direction input units one per each direction
input unit and are input simultaneously or

individually.

12. The method of claim 11, wherein

when input buttons are input from only one of the
two direction input units, one of the keys in the
lower 1-by-3 arrangement of the 4-by-3 keypad 1is
selected,

when the Hleft button i1s i1nput, the left key 1in
the 1-by-3 arrangement is selected,

when the down button is input, the center key 1in
the 1-by-3 arrangement is selected,

when the right button is input, the right key 1in
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when the right button is input, the right key in 31 the 1-by-3 arrangement is
selected, when the up button is input, a character mode is changed, and
when input buttons are input from the other direction input unit, a cursor for
inputting a character is moved. 13. The method of claim 11, wherein, when
one of the keys in the 4-by-3 keypad is selected, one or two supplemental
buttons in each of the two direction input units are pressed to sequentially
chaegd alpjuralityiaf ehgranters derespbadingdo the selected key one by
one or two by two and to output a selected character other than a previous
characte¥hen Ahgpparaty tdraApkEnd Bifatbictes ebREGSIRINgRARYES
arranged on a 4-by-3 keypad by means of a direction input unit having
dﬁ@é‘t?lﬂwe%uttgﬂ indicating up, down, left, and right movements, the

apparat PHS|NQL0N irection in its; progessi
aIIowinngganézgl tgi%%eﬁ oe.ﬁgrt%% ke%ﬁ%ac%@%g a@g%ﬁed {t?vﬁ/% of%&ﬁ e
die¢iane boHons alphe dirgetian, input unduby efessipgrthe inputting a

character is moved.

13. The method of claim 11, wherein,

when one of the keys in the 4-by-3 keypad is
selected, one or two supplemental buttons in each of
the two direction input units are pressed to
sequentially change a plurality of characters
corresponding to the selected key one by one or two by
two and to output a selected character other than a

previous character.

14. An apparatus for inputting characters
corresponding to keys arranged on a 4-by-3 keypad by
means of a direction 1nput unit having direction
buttons indicating up, down, left, and right movements,
the apparatus comprising:

one or two direction input units; and

a processing part allowing a user to select one
of the keys, each being assigned two of the direction

buttons of the direction iInput unit, by pressing the
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32 direction buttons, outputting a character corresponding to the selected
key according to a current character mode, and sequentially changing
characters corresponding to the selected key one by one and outputting a
selected character other than a previous character when the key is
re-selected within a predetermined time, when a supplemental button other
than the direction buttons is input within a predetermined time after the key is
sdlectadt bowhen dnetafdhe jwo directipplttbng beingapressed s releteed
and re-pressed. 15. The apparatus of claim 14, wherein the processing part
iCedriERaNisectléhe dtBe RSASA ERCUPIER B-bR SR IEhYR ek f tife

4-by-3 keypad by pressing the direction buttons of the direction input unit
WFERAEB oS Bt aCd8signal h e R BITGHALLY odrtRg! 89

o s a
CEer KBY P4 eégffﬁ%%ﬁ f‘ﬁ?”g?d“eﬁﬁ &0 gy @&‘@&t"k% 8‘?3% <Py

directions indicate o direction buttons can correspon

oppachepfdhekaysuftamntie gerien kextand defhpad fiept biEess ofthen a
direction input unit are assigned to the center key in the upper 3-by-3

apeeydment. BBaracter when the key is re-selected within
a predetermined time, when a supplemental button other
than the direction buttons is input within a
predetermined time after the key i1s selected, or when

one of the two direction buttons being pressed 1is

released and re-pressed.

15. The apparatus of claim 14, wherein the
processing part is configured to select one of the
keys in an upper 3-by-3 arrangement of the 4-by-3
keypad by pressing the direction buttons of the
direction input unit when two direction buttons are
assigned to each of eight keys other than a center key
in the upper 3-by-3 arrangement so that the vector sum
of directions indicated by the two direction buttons
can correspond to a position of each of the keys from
the center key, and left and right buttons of the
direction input unit are assigned to the center key 1in

the upper 3-by-3 arrangement.
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16. The apparatus of claim 14, wherein the processing part is configured to
select one of the keys in a lower 1-by-3 arrangement of the 4-by-3 keypad
by pressing the direction buttons of the direction input unit sequentially or
simultaneously when left and right buttons of the direction input unit are
assigned to a left key in the lower 1-by-3 arrangement, down and
supplemental buttons are assigned to a center key in the lower 1-by-3
arrangerbént, and hight amg aupiementef buttbasmre 1assignéttioed nghttkey
in the lower 1-by-3 arrangement. 17. The apparatus of claim 14 or 15,
WheesiASHABE therTE a bfurafigndfieie Badctibh inped e@fs, eitepredesstihig
part is configured to select two, input buttons of the directi ni?%:tunn

2EE¥ed 1§ edoh 8PHRkeyb YA 465 RRGELE RO Rlo of e dfrabior?
"I IS OB e AL JHEPIOBRPLIL AR P PEARCCIE} e

in uttons “simultaneously or individual n apparatus for inputting

chaiestars ofPITSRNEING £ keYSs atjaBaad an BA-byr3 keypad bxnaeasy of
a direction input unit having direction 34 buttons indicating up, down, left,

righeand difijonahd right buttons of the direction input
unit are assigned to a left key in the lower 1-by-3
arrangement, down and supplemental buttons are
assigned to a center key in the Jlower 1-by-3
arrangement, and right and supplemental buttons are

assigned to a right key i1in the Jlower 1-by-3

arrangement.

17. The apparatus of claim 14 or 15, wherein

when there is a plurality of the direction input
units, the processing part is configured to select two
input buttons of the direction input unit assigned to
each of the keys in the 4-by-3 keypad from two of the
direction 1input units one per each direction 1input
unit and to input the selected two input buttons

simultaneously or individually.

18. An apparatus for iInputting characters
corresponding to keys arranged on a 4-by-3 keypad by

means of a direction 1input unit having direction
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movements, the apparatus comprising: one or two direction input units; and a
processing part outputting one of the keys in a lower 1-by-3 arrangement of
the 4-by-3 keypad, each being assigned direction buttons of the direction
input unit, by pressing the direction buttons when a left key of the lower
1-by-3 arrangement corresponds to simultaneously inputting left and
supplemental buttons or simultaneously inputting down-left and
sbppiementa tditoat, ingghtkey ddbiine, lohef € ;byw3 girtangemierd i agonal
corresponds to simultaneously inputting right and supplemental buttons or
sheyefRobLSly HpattRRAALHGhCaRPSIsHI™ental buttons, and a center

key of the lower 1- l@/ arran ement corresponds to simul aneouslyinputting
down an%l%p?)rerﬁ r‘f’[a bﬁﬁ E'féolrb WP é‘d%ah‘ﬁthgsfor "F\B tting characters
correspopd BAATVE KeYRARDY, Fraane o, drqgion
input unit h VI |rect uttons indicating agonal movements,the

amaw@iuqccwpeslrwr laﬁﬂg’érﬁ@ﬂﬂlr@ﬁor’tlﬁ‘@lltwlﬂ@—@dl@e@@&@s,s'r@d@ﬂ
outputting one of the keys in 35 an upper 3-by-3 arrangement of the 4-by-3

kbpgdah eassigned direction buttons of the direction
input unit, by pressing the direction buttons when a
left key of the lower 1-by-3 arrangement corresponds
to simultaneously inputting left and supplemental
buttons or simultaneously 1iInputting down-left and
supplemental buttons, a right key of the lower 1-by-3
arrangement corresponds to simultaneously inputting
right and supplemental buttons or simultaneously
inputting down-right and supplemental buttons, and a
center key of the lower 1-by-3 arrangement corresponds

to simultaneously inputting down and supplemental

buttons.

19. An apparatus for inputting characters
corresponding to keys arranged on a 4-by-3 keypad by
means of a direction 1nput unit having direction
buttons indicating diagonal movements, the apparatus
comprising:

one or two direction input units; and

a processing part outputting one of the keys 1in
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being assigned direction buttons of the direction input unit, by pressing the
direction buttons when a numeral key '1' corresponds to inputting an up-left
button two times, a numeral key '4' corresponds to sequentially inputting
up-left and down-left buttons, a numeral key '7' corresponds to inputting a
down-left button two times, a numeral key '2' corresponds to inputting up-left
and up-right buttons sequentially or reversely, a numeral key '5' corresponds
tarseqpeetally -HyyutBngup-deft ame dowofrighih buttehs, 6B skeyerithlly each
inputting up-right and down-left buttons, a numeral key '8' corresponds to
iRt deemiigRethd doveshobutidhistdepentialy othéverddiyegtion
numeral key '3' corresponds to_inputting an_up-right button two times, a
B KH K -coltbaRieR A et RBGERE L HIRERRE dBNFrigh

OH{RRY A1 Qé%‘mei"’" kecyo'rc’}%%rlb%ﬁ‘?&’gdvs\%!io "iR%‘H‘EQ WO IR OP

two times. 20. The apparatus of claim 19, wherein the processing part

optpeED Anetfdhed@yedn the lowenelrBY-3 REgNgereniceftpe dpdnds to
keypad, each being assigned direction buttons of the direction input unit, by
psessirenthieadkibetidmputtonengherpa keftfiteyarid3edbeiewerfI-byp3ttons,
arrangement corresponds to i i

a numeral key “7” corresponds to inputting a down-left
button two times, a numeral Kkey “2” corresponds to
inputting up-left and up-right buttons sequentially or
reversely, a numeral key “5” corresponds to
sequentially inputting up-left and down-right buttons
or sequentially inputting up-right and down-left
buttons, a numeral key “8” corresponds to inputting
down-left and down-right buttons sequentially or
reversely, a numeral key “3” corresponds to inputting
an up-right button two times, a numeral key 6~
corresponds to sequentially inputting up-right and

down-right buttons, and a numeral key “9” corresponds

to Inputting a down-right button two times.

20. The apparatus of claim 19, wherein the
processing part outputs one of the keys in the lower
1-by-3 arrangement of the 4-by-3 keypad, each being
assigned direction buttons of the direction iInput unit,

by pressing the direction buttons when a left key of
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simultaneously inputting down-left and up-left buttons, a right key of the
lower 1-by-3 arrangement corresponds to simultaneously inputting
down-right and up-right buttons, and a center key of the lower 1-by-3
arrangement corresponds to simultaneously inputting down-left and up-right
buttons or simultaneously inputting down-right and up-left buttons. 21. A
computer readable recording medium storing a program for executing in a
cemputer fevenethodIof bymBone efrataingemtni3. 37corresponds to

simultaneously i1nputting down-left and up-left buttons,
a right key of the lower 1-by-3 arrangement
corresponds to simultaneously inputting down-right and
up-right buttons, and a center key of the lower 1-by-3
arrangement corresponds to simultaneously inputting
down-left and up-right buttons or simultaneously

inputting down-right and up-left buttons.

21. A computer readable recording medium storing

a program for executing In a computer the method of

any one of claims 1 to 13.
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