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9 SEP.- 2004 1 MOBI LE DEVI CE AND KEY ARRANG NG METHOD BACKGROUND OF THE
I NVENTION 1... Field of the Invention The present invention generally

relates to nobile devices. Mre particularly, the present i CONAAA §
relates to a nobile device having a portrait-oriented hand gﬁgﬁgﬂﬂé‘

and keys which are arranged in such a manner that keys nounted on a

| andscape-ori ented keyboard of a personal. conputer are divided into a
plurality of groups, each group of keys being shifted in the |ongitudinal
di rection-of the housing with respect to one another, and further rel ates

to a key arranging f@%. 2. _Description of the Related Art Typically,
personal conputers |'ﬂ§% rDEVLGE | AN oBFY ARBANGENG METHAP al |y t he sane

key | ayout as the traditional key layout of a typewiter, which is
contrived to help operators efficiently enter. characters with fingers:of

Dot ek KIShE AP mAP AR oM o1 201y operate | keyboards uhi cf
i ot  onari‘es TG G R, dAETH or ent | mmnner s S0 Chat Keys may be
i 5 oo PoIBRCERREEAL RS b B BRIIATA NG 19 RN
devices. More particularly, the present inventionrrelateé
to a mobile device having a portrait—oriented‘handheld
-housing, and keys_which are arranged in such a manner that
keys mounted on a landscape-oriented keyboérd of & personal
.computer are divided into a plurality of gfoups, each group
of keys being shifted in the longitudinal direction of the
" housing with respect to one another, and further relates to
a kKey arranging method.
2. Description of the Related Art
Typically, personal computers in&orporate a keyboard
having substantially fhe same key layout as the traditional
key layout of a typewriter, which is contrived to help
operators efficiently enter characters With fingers of both
hands. Therefore, opérators can comfortably operate
keyboards which are manufactured by different companies.
Meanwhile; mobile information devices dr personal
digital assistants (PDAs) such as electronic.dictionaries
are contrived in different manners so that keys may be

mounted on an operating panel having a confined area to

provide simplification and reliability for key operation.



2 9 S E P 2004 Such nobile information devices which are contrived in
different manners so that keys may be 2Zounted thereon eventuall t@vi (ﬁ%
different key |ayouts from nmanufacturer to manufacturer. The%edrﬁé a2 }1‘
problem arises in that a machine fromone manufacturer may not be snoothly
operated by users who use machines fromdifferent manufacturers, or by
users who are not famliar with the sane type of nachi ne. Another problem

is that since guéleiiobie infe:@a6i0h AbVives wWhieh kR)ecohfied in iffefent MRBMETS §®that | S
| andscape-oriented as shown in Fig. 1, the housing is held by one hand

whi | e t hekRsymay be moupfed thesepnsiverfupilyipronisledlifferprt key basfoutsdfram wappfacturer
difficul tY({ Mﬁr%%r%,%&ﬁ% S scigg@ﬂtQ%z}/ciﬁﬂe 0\{1:1 oue %Bn&ija}&ulfe?r €goi ng

probl ens, e present 1 nventi I's direc to a nobli e device, such as an

el ect r oni maginot besraoythBruhesatetld) hiserd whondearhiadhined Gohcéifferanhinahiufatirdps
snmoot hly operated by users who are not famliar with the sane type of
devi ce. TBP?XP%“%W Qa{erpoéiaéﬂlggb‘é’g ﬂ%ﬁfsat'q?éy}ﬁﬁ"éé@?ﬂhlf}envent ion, there is

provi ded a MoDidinel Gt AR L AGIcRicbARAREhHrAHSkADl o b ekl than

it is wide when t vice IS In an‘upri I on and two groups
of devi ceideydscapuoriantedors shbven mobiig hgthe howmingeis held Hyi arsthaodevhdé theeys wo

groups conprise first plurality. of rows.of keys, corresponding to the
left hand cﬂpﬂ%‘?ﬁﬁwﬁfF ﬁf‘ﬁ"égf’g&ﬁ Oméga@ﬁ%%ifﬁéy%ard, extending in the
wi dt hwi se direction of the device; a second one of the two groups conprises

a second plurality of rows of keys, corresponding to the remaining, right
hand port SOMMARYHRF ddWE INVENTIONRTY keyboard, extending in the w dthw se

0 et o0, O, MG T AR RSB B Sl e,
rows corr espbiledetice, i dseiteldtaddiclidétion@Rsanala mebik ifformatiMERLYce, keyboard
ﬁ;ﬁd m sal iw%?c%dca:ll’}%le%}nio\c/ﬁﬂ; gpefrgtgd {))?\ll\lgerg Svlilg %?ep£OQ%;IL]1 iaf \(/)Viti[‘l rtlliae srm%?t%g (r)]fg - fight

device.

To this end, in one aspect of the present invention, there is provided a mobile

device comprising a handheld housing that is taller than it is wide when the mobile

device is in an upright position and two groups of device keys mounted on the housing;

wherein a first one of the two groups comprises a first plurality of rows of keys,

corresponding to the left hand portions of the rows of a QWERTY keyboard, extending in

the widthwise direction of the device; a second one of the two groups comprises a second

plurality of rows of keys, corresponding to the remaining, right hand portions of the rows

of a QWERTY keyboard, extending in the widthwise direction of the device. The two

groups of keys are shifted relative to each other, in the longitudinal direction of the

device, such that the rows corresponding to the left hand portions of rows of a QWERTY

keyboard are misaligned relative to the rows corresponding to the remaining, right hand

portions of those same rows.

In another aspect of the present invention, there is provided a key arranging
method for arranging device keys on a the first group of device key handheld housing of
a mobile device, the handheld housing being taller than it is wide when the device is in an
upright position, the device keys corresponding to a those of a QWERTY keyboard, the

key arranging method comprising the steps of: arranging the device keys on said device in



portions of those sane rows. In another aspect of the present invention,
there is provided a key arranging nethdd for arrangi ng device ke .

the first group of device key handhel d housing of a nobil eﬁ’d@:&éf’) &a&z
handhel d housing being taller than it is wide when the device is in an
upright position, the device keys corresponding to a those of a QAERTY
keyboard, the key arranging nmethod conprising the steps of. arranging the
devi ce kepfo gaupiadirsine®f thetwd dodpstcothpiBfir o fivet glualipsef dwk of kéyspne of the
two groups conprising a first plurality of rows of corresponding to

keys,
the Ieft FEFEPYsting toribe laft hand pogignsof the r@ﬂERvaéwBE?r@ﬁyb@%ﬂe%?wm t he
e raTpeTYS BT . f
W dt hw Seth%'wlﬁﬁlwl%df’%f;wngtt%y'eglf%e, A4 &?ﬁﬁaﬁ%m S%Bﬂ%' cto\t}ﬁrﬁfnghﬁgs

conprising a secon ura rows of keys, corresponding to
r emai ni ngsecondjplurdian df povstafdess, @brredpoading ws thefremaiiffeiRiiYhidewil parttbns ekt endi ng

in the wi dthw se_di j of the devjce; . and shifting.the t roups of
keys rel atieyews gf %Qé’ﬁﬁ%ﬁg?@{’?ﬁrah"é‘t?‘lﬁfﬂbﬁ in by waqtﬁmSPéH?'?fWH_ o the §yCsiev ce,
such t hat o4 @i fiRPShERHS ﬁw Kags feattdgo bl oth@ne tli%%ﬁéi%?na@ﬁiré&i@ﬁ of a

QNERTY keyboard are msaligned relative to the rows corresponding to the

r emai ni ngthe devightsublatiat ferpive nerrespondiog éo thardeft handsporBRIsEE rOESCRE PTI ON OF
THE DRAW g is,a view.of .a .conv i onal nobil e.device incorporating
& el |- knGIFEREY expistd Breanfalidiea e gAY Bilne Vi coleamaRinay O K AT OM% on &

keyboar d; rigltiand pbfiiods Bf dsd/saave @fvsan el ectronic dictionary 9 SEP 2004 4
according to one enbodi nent of the present invention; Fig. 4 is a view

showi ng that the electronic dictionary
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view of a conventional mobile device incorporating a well-known key
layout;
Fig. 2 is a view of an exemplary key layout on a keyboard;

Fig.3 is a plan view of an electronic dictionary



accordfng to the enbodi nent of the present invention is held by the left
hand; Fig. 5 is a block diagramof the electronic dictionary shown in Fig.

3; Fig. 6 is a plan view of an initial w ndow of dictionary inmgd 1N
the electronic dictionary showmm in Fig. 3; Fig. 7 is a pl an%%@'&?ﬂg‘#

di spl ay wi ndow which follows the initial w ndow shown in Fig. 6; Fig. 8is
a plan view of a display w ndow which follows the display w ndow shown in
Fig. 7, Fig. 9 is a plan view of a dfsﬁléy wi ndow presenting a final
search result; Fig. 10is a view of a nobile information device according
to anot her enbodi nent of the present invention; and Fig. 11 is a bl ock

di agr am atcolrdingbitbe ohef embBainendevicc ehshpwe sien tFiigiveh® 1 daESCRI PTI ON OF
THE PREFERRED EMBODI MENT 11l ustrative enbodi nents of the present invention
are describeBigith itefarebee thovhegdthat ntiheasleppropitatgctibhgry3 is a
front view of an electronic dictionary 1 9 SEP 2004 - 5 enbodying a nobile
devi ce i acgerdidgnte whehembodieditnefit thef presenrte davientioantiisomelthe

el ectronic dictionary 1 has a

by the left hand;

Fig. 5 is a block diagram of the electronic dictionary
shown in Fig. 3;

. Fig. 6 is a plan view of an initial window of
dictionary A contained in the electronic dictionary shown in
Fig. 3:

Fig. 7 is a plan view of a display window which folloWs
the initiai window shown in Fig. 6;

Fig. 8 'is a plan view of a dispiay window which follows
the display'window shown ih Fig. 7;

Fig. 9 is a plan view of a display window presenting a
final search result;:

Fig. 10 is a view of a mobile information device
according to aﬂother embodiment of the present invention:;
and

Fig. 11 is a block diagram of the mobile information

device shown in Fig. 10.

DESCRIPTION OF THE PREFERRED EMBODIMENT
Illustfative embodiments of the present invention are
described with reference to the drawings as appropriate.

Fig. 3 is a front view of an electronic dictionary 1



rectangul ar configuration having a predetermnined thickness which is ,
di nensi oned so as to be held with one hand, and have a porg r%gcp izm}zpd o
housi ng di mensi oned to have, for exanple, a height of 107.2 d™&a wdth
of 69.3 mm The electronic dictionary 1 includes a display screen 2 forned
of aliquid erystal display panel on the upper front surface so that a
search result and the |ike may be di splayed on the display screen 2. The
el ectronic dictionary 1 further inclugles a pressing operator 3, which is
positioned on the wupper side of the housing relative to the display screen
2, for switching the current wi ndow appearing on the display screen 2 to
the previqus.w ndow. The. el ectroni¢ dictiopar 1 further |ncgludes an
oper nt ARG LaS iy mAPELE LSS Pondn aGfiofRenter v1hgetopmPRELRGHE ng
relative_tothe display., screen 2. Qe operating di,al 4 is a ge ressible
Gral o UF BETenf) PPFREERRT ng PR RLCREESIUE DROEAGNAEs tnas. $he -
el ectro 'c_g'ct' ary 1_provides the capabilitl f__sw tching,di splayed
i ndows e tHISHFER] doreRodatson NopF BECE predelopmitbnng baREReRte
| ndi cat oy Py e 1A% &y on 8RBT U1 ISy L M FRPARERT bYoChaRf! Obhind ¢ hr ough
a W ndow appearing on e di splay screen y dralrng e Operating dial
4 as i ndigal o fu-@pa AELOM Enelh hOGsfhaCTABRE10hEh] 8B3RYyL | $okpl ement cd
as a 9 %ﬁ% 4r§Pportra| -orren e% ﬁgblie "RTor mat ion XVrce? t he nobile

example, a height of 107.2 mm and a width of 69.3 mm. The

electronic dictionary 1 includes a display screen 2 formea

of a liguid crystal display panel on the upper front surface

so that a search result and the like may be displayed on the

display screen 2. The electronic dictionary 1 further |

inciludes a pressing operator 3, which is positioned on the

upper side of the housing relative to the display screenlz,

for switching the current windéw appearing on the display

screen 2 to the previous window. The electronic dictionary

1 fufther includes an operating dial 4 which is positioned

on the left side of the housing relative to the display'

screen 2. The operating dial 4 is a depressible dial

operator partially projecting from the side of the housing.

The electronic dictionary 1 provides thé capability of

'switching displayed windows on the display screen 2 by

pressing the operating dial 4 as indicated by an arrow A,

and provides the capability of scrolling through a window

appearing on the display screen 2 by dialing the operating

dial 4 as indicated by an arrow B.

If the electronic dictionary 1 is implemented as a



i nforndtion device may function as a so-called handheld device such that
when the nobile information device is held by, for exaan? Eﬁ;b@éb hand,
the operating dial 4 can be operated by thunb-of the |ef ga Q

in Fig. 4, with the nobile information device being received by.the paln1
The el ectroni.c-dictionary 1 also includes various kinds of functional keys
5 along the bottom of the display screen 2, and character-entry keys 6
bel ow the functional keys 5 for enteribng characters. Therefore, the

el ectronic dictionary 1 incorporates the key |layout which resenbles the
key | ayout of personal conputer keyboard, in which the functional keys 5,

f ol I oved poy-tR8 Chatath & S #eﬂi&&maﬁ Hd-pnaed V%J@em@d,fféromc

dlctlonary 1 can be thus snDo y operate y users o are not famliar

with thi %nffo‘iﬂ%t@cond%\ﬁ(’ce'E{H%(fﬂﬂféﬂfBT?I'aé(eé/ssoB-éa{tEié@%&lcﬂ%‘f& key 5A, a
dictionary A key 5B, a dictionary B key 5C, a dictionary C key 5D, an

enl ar genglyikRy suich abéhtd WHEP HEY fbild id¥orid€rsn Sdad£de abovgefgom the

| eft. The device is powered on or off by pressing the power key 5A. The

di cti onaby ,Afleay exaiplse Press ki) Hanl CheHd et @i gy cdianal ycdn boe
dictionary B key 5C is pressed to search through a dictionary B, and the

di cti onabvpeCateyd Y ithuntessedHe la@arednd hrayodhewsli Oh | BDGr v4 C wite
enl argenment key 5Eis 9 S E P 2004 operated to switch a wi ndow appeari ng on
t he di spitay sobddre information device being received by the palm.
The electrbnic dictionary 1 also includes various kinds

of functional keys 5 along the bottom of the display screen

2, and character-entry keys 6 below the functional keys 5

for entering CHaracters. Therefore, the electronic

dictionary 1 incorporates the key layout which resembles the

key layout of personal computer keyboard, in which the

functional keys 5, followed by the character-entry keys 6,

are arranged. The electronic dictionafy 1 can be thus

smoothly operated by users who are not familiar with this

type of device.

The functional keys SAinclude a power key 5A, a

dictionary A key 5B, a dictionary B key 5C, a dictionary C

key 5D, an'enlargement key 5E, and a jump key 5F, in the

order stated above from the left. The device is powered on

or off by pressing the power key 5A. The dictionary A key

5B is pressed to search through a dictionafy 4, the P

dictionary B key 5C is pressed to search through a

dictionary B, and the dictionary C key 5D is pressed to

search through a dictionary C. The enlargement key 5E is



2 to akh enlarged version of the same wi ndow. The junp key 5F is operated
to junp to a desired page on the display screen 2. The character-entry keys
6 are arranged in such a manner that two groups of charac§d§-8 jz

for each row in the key layout of personal conputer keyboard are
alternately arranged, i.e., the first group of character- entry keys
corresponding to the keys to be typically pressed wth fingers of the left
hand, and the second group of character-entry keys corresponding to the
keys to be typically pressed with fingers of the right hand. A variety of
key | ayouts have been proposed, but an al phabetical arrangenent which
conplies with the ASCII (Anerican Standard Code for Information

| nt erchaﬂ@@}‘a‘é@@etgrswﬁaé‘cbl 8 pingan appeasinidalonStivedhigplaadecreershown in
part in Fi 2, is_ used herein by way of exanple. This is said to resenble
the wel2-kno@n reyargapéuvessiant 9§e\k¥lﬁt spmesyd@idoveal (The iiump kespect to
the character-entry keys in.the key |ayout of personal conputer keyboard
shown i noFi §s oEer?ﬁédcﬁaréHWErtBnﬁrﬁeﬁéﬁ§d6P@ﬁ@ &% dhgeddisPia¥e fol | owi ng
manner. The flrst row of character-entry keys 6L1 in group L, nanely, the
letter "8PTeeRJy 2. Elf "R’  and "T" keys, are positioned in a first row of
t he character-ent row of charac e[-entr% geys 6R1 in

ke The fjrst
group R na %E$¥E%54e% ry keys 6 are arranged in suc
manner that two groups of character—entry keys for each row

in the key layout of personal computer keyboard are
alternately arranged, i.e., the first group of character-
entry keys corresponding to the keys to be typically pressed
with fingers of the left hand, and the second group of
character-entry keys correspdnding to the keys to be
typically pressed with fingers of the right hand. A variety_
of kéy layouts have béen proposed, but an alphabetical
arrangement which complies with.the ASCII (American Standard
Code for Information Interchange) code or the JIS (Japan
Industrial Standard) code, as éhown in part in Fig. 2, is
used herein by way of example. This is said to resemble the
well-known key layout of a typewriter.

Specifically, with respect to the character-entry keys
in the key layout of personal computer keyboard shown in Fig.
2, the character-entry keys 6 are arranged in the folloﬁing
manner. The first row of character-entry keys 6Ll in group
L, namely, the letter "Q", "W", "E¥, "R", and "T" keys, are
positioned in a first row of the character-entry keys 6.

The first row of character-entry keys 6R1l in group R, namely,



the letter "Y', "I" "0" 'T" , and keys, are positioned in a second row of
the chardacter-entry keys 6. The second row of character-entry keys 6L2 in’
group L, nanely, the letter "A", "S", "D', "F', and "G' keys r
positioned in a third row of the character-entry keys 6. Thegsg£§ad28@#/of
character-entry keys 6R2 in group.R, nanely, the letter "H', "J', "K', and
"L" keys, are positioned in a fourth row of the character-entry keys 6.
The third row of character- entry keys®6t3 in group L, namely, the letter
characters "z", "X', "C', "V', and "B" keys, are positioned in a fifth row
of the character-entry keys 6.. The third row of character- entry keys 6R3

in grouptRe Degeky, "the Fetteri*N' voandanll "phexeysar @rRoyddidnhdd a
sixth row of the character-entry keys 6. In the sixth row, keys 6A and 6B
respecti ¥rl § seepndseowi og the byppbeoter)eardvaxkees K (Thek@ewondhi ch are
frequently used, - are also positioned in addition to the third row of

char act ereentfyckayacéBB-entgyokpyR 6LA fihegebapt Lonneamdilst,i amyy 1,
therefore, each row of character-entry keys in the key |ayout of personal
conput er Lekegbodrl. i §55ect'DOnedF ' nt entth&GYr kegsl. afrek ppsiwtiotied Sn a
typicallz operated with fingers of the 1eft hand, and the group R of keys
whi ch i sthipicapwyobpthat elanachetaybry beyst be riTilet sleamomhd troey sefct i ons
being alternately arranged from the top so that users who are not famliar
wi t h t heChapaeheroansryt hevsafB2t §pegspupoBi.| aameflat. ndbieod eddec H",

*J*, "K', and "L" keysf are positioned in a fourth row of
the character-entry keys 6. The third row of character-
entry keys 6L3 in group L, namely, the letter characters "Z",
"xe, "¢c", "v", and "B" kefs, are positioned in a fifth row
of the character-entry keys 6. The third row of character-
entry keys 6R3 in group R, namely, the letter "N" and "M"
keys, are positioned in a sixth row of the character-entry
kefs 6. ;n the sixth row, keys 6A and 6B respéctively
representing the hyphen (-) and asterisk (*) keys, which are
frequently used, are also positioned in addition to the
third row of character-entry keys 6R3 in group R.

In the electronic dictiomary 1, therefore, each row of
character-entry keys in the key layout of personal computer
keyboard is sectioned into the group L. of keys which is
typically operated with fingers of the left hand, and the
group R of keys which is typically operated with fingers of
the right hand, the sections being alternately arranged from
the top so that users who are not familiar with the

operation of the same type of mobile information device



9 S E P 2004 9 would readily know the positions where the desired keys are
| ocated and therefore snoothly enter characters. Wth the arrangenent of
the character-entry keys 6, the electronic dictionary 1 is geggpegﬂﬁg
that the character- entry key rows 6Rl1, 6R2, and 6R3 in grou h
the keys are—often operated with fingers of the right hand are displaced
to the right relative to the character-entry key rows 6L1, 6L2, and 6L3 in
group R of which the keys are often-operated with fingers of the |eft

hand. Therefore, a section consisting of the character-entry key rows 6L1,
6L2, and 6L3 corresponding to the keys in group L can be intuitively

i er oo g 8CELAAILg RESk! Phecapsh el Ly kgbs%?ﬁghéﬁ‘ spimed iy O
contribujges £8da?ﬁangﬁgrefgééagﬁgégﬁg§rXn h%ggﬁte [acenent of the

keys, accor |ng presen ace ys al ong the wi dt h

direction 03650 APAa er?fkpéfdﬂliéar%fg%tg£eé¥g£y6§§§§s%d t he

i nterval P, t e character-en ey rows are dlsplaced

to the rég@étfshﬁ&lagcwoﬁaf cbaiéca%ig N U ind 6L3 at
% I'S I nes t ﬁ

a di spl acenent interval Re interv verefore,

the Chaéﬁ@ifrkéﬁtf&wgeﬁRi0“§R§Fﬂan§RgRBaﬂH @B%upeﬁcgfk%hf%ﬂ m%e,pos't'oned
at a fixed interval, are respectively posi ti oned

keys are often operated with fingers of the right hand are
displaced to the right relétive to the character-entry key
rows 6L1, 6L2, and 6L3 in group R 0of which the keys are
often operated with fingers of the left hand. Therefore, a
section consisting of the'dhafacter-entry key rows 6L1, 6L2,
-and 6L3 corresponding to the keys in group L can be
.intuitively differentiated from a sgction consisting of the
character-entry key rows 6R1, 6R2, and 6R3 corresponding to
the keys the group R. This also contributes to a smooth
character entry.

With the displacement of the keys, according to the
present embodiment, adjacent keys aléng the width direction
are spaced apart at a predetermined intgrval P. Based on
the interval P, the character-entry key rows 6R1, 6R2,‘and
6R3 are displaced to the right relative to the character-
entry key rows 6L1, 6L2, and 6L3 at a displacement interval
1.5P that is 1.5 times the interval P. Therefore, the
character-entry key rows 6R1, 6R2, and 6R3, each key being
positioned at a fixed interval, are respectively positioned

at a fixed interval below the character-entry key rows 6R1,



at a fi'xed interval below the character-entry key rows 6R1, 9 S EP 2004 -
10 6R2, and 6R3, each key being positioned at a fixed interval. For

exanple, the "Q, "W, "E', "R', and "T" keys of the key row 641
spaced apart from one another at an interval P, and the "Y", §ﬁr8%£ "2004

"O', and "P" Reys of the key row 6R1 are al so spaced apart from one
another at the interval P. The "Y' key of the key row 6R1 is displaced
widthwise to the right relative totH&® “Q key of the key row 6L1 at a

di spl acenent interval 1.5P. Therefore, as shown in Fig. 3, the "Y' key of
the key row 6R1 is positioned widthwi se substantially in the mddle

bet ween ghe, "Xﬁda@ﬂa"EeaEEYEegfbeiﬁﬁ B¥ite¥nbhlagnd Fheeaban@wrvhilkew se,
the."U' key is p05|t|oned substantrally in the m ddl e between the "E' and

"R keysF@f‘%‘kQﬁEQé?' ee the,"higrkeygks pesithanedr subykanta dhley xRy t he
m ddl e between the "R' and "T" keys and therebel ow, the "0" key is spaced

apart fregwt bel1" Arekeyaskd apartnfedbmabnB andthérpasi tnohgder&aih®,ri ght,
and the "P" key is spaced apart fromthe "0" key at the interval Pand is

further gnditheneg"t{o”uhe right "oA¢candi ngFykeyBeofelhet key ¢oti GRlonary 1
accommobdat es a nunber of character- entry keys 6 in a snmall area.to
suf fi ci eatéyal apr spactlicapasabfiromyonEuahbéhenr et ithet Hatemvalg®nent of the
character-entry keys 6, the character-entry key rows 6L1 and 6R1l, which
are The "Y" key of the key row 6R1 is displaced widthwise to the
right relative to the "Q" key of the key row 6L.1 at a
displacement interval 1.5P. Therefore, as shown in Fig. 3,
the "Y" key of the key row 6R1 is positioned widthwise
substantially in the middle between the "W" and "E" keys of
the key row 6L1 and therebelow. Likewise, the "U" key is
positioned substantially in the middle between the "E" and
"R" keys and therebelow, the “i“ key is pdsitioned
substantially in the middle between the "R" and "T" keys and
therebelow, the "O" key is spaced apart from the "I" key at
the interval P and is positioned to the right, and the "P"
key is spaced apart from the "O" key at the interval P and
is further positioned to the right. Accordingly, the
electronic dictionary 1 accommodates a number of characterQ
entry keys 6 in a small area to sufficiently improve the
usability. |
Furthermore, in the arrangement of the character-entry
keys 6, the character-entry key rows 6Ll1 and 6Rl, which are

arranged in one row in the key layout of personal computer

keyboard, corresponding to the keys which are typically



arranged in one row in the key layout of personal conputer keyboard,
corresponding to the keys which are typically 9 SEP 2004 - 11 operated :
with fingers of the left hand and the right hand, respective yﬁgépeggggge
to each other. The character-entry key rows 6L2 and 6R2, and-6 n

are arranged +n the same manner. This enables users to readily know the
positions where the desired keys are |ocated fromthe key |ayout of
personal conputer keyboard, resultingim -a snooth character entry. If a
spacing D1 between the key rows 6L1 and 6Rl and a spacing D2 between the
key rows 6R1 and 6L2 are designed in a relation satlsfylng D2 > D1 as

F L1 b not i ceabl e.
Eg‘r’t“ﬂe'rﬂo&%t% 5 a%e—ggegm Pif @53‘&; epgd Wot:seua%ﬁ;f e
gpgigfégiﬁgphé¥%§gé?§ 0 ethébﬁgf%b ﬁ&ﬁ& 8%3 Eblo&%flﬁ%%f%q t :ﬁi kg;g
: n corre
oper at ed L EOFEnoL2s S BREY, HER: ofd a0l ErdoPaFeq By b ddori ol or
di fferengafnéomahherf' [ #hi80bRA166CALANRILY robld1GNRAG GhielNt Y keys ©

which are colored Iin thi's manner he charac er-entryekeys mai nly

Operatedp@%iﬁl&hﬁgﬁhéreoihéhﬁegﬁgédhﬂggetQrge%ﬁﬁﬁﬁgd'E gﬁge@&hated from

the character-entry keys mainly operated wt I'ngers o
layout of personal computer keyboard, resulting in a smooth

character entry.

If a spacing D1 between the key rows 6L1 and 6R1 and a
spacing D2 betweenlthe key rows 6R1 and 6L2 are designed in
a relation satisfying D2 » D1 as showﬁ in Fig. 3, one row of
keys shown in Fig. 2 will be more noticeable.

Furthermore, the character-entry keys 6 are colored

such that the character-entry key rows 6L1, 6L2, and 6L3
corresponding to the keys operated with fingers of the left
hand are colored by a first color, and the charactef—entry
key rows 6R1, 6R2, and 6R3 corresponding to the keys
operated with fingers of the right hand are colored by a
second color different from the first color. Accordingly,
the character-entry keys 6 which are colored in this manner
allow the character-entry keys mainly operated with fingers
'of the left hand to be visually differentiated from the
character-entry keys mainly operated with fingers of the
right hand in the electronic dictionary 1. This also
enables users to readily know the positions where the

desired keys are located and to therefore smoothly enter



right hand in the electronic dictionary 1. This also enables users to
readily know the positions where the desired keys are located and to
therefore snmoothly enter 9 SEP 2004~ - 12 characters. Fig g g&iﬁ bl ock
di agram of the structure of the electronic dictionary 1. Th%f I q@@@4
dictionary | —tncludes a liquid crystal display panel 11, and a liquid
crystal driver 12 for driving the liquid crystal display panel 11 under
the control of a central processing-urlz - (CPU) 13 which is executed via a
bus BUS so that a variety of pictures may be displayed on the display
screen 2. The electronic dictionary | further includes a read-only nenory
(ROM 14ch?9g @e§%atic RAM (SRAM 15. The ROM 14 contains processing
progr ans Of. Re®&féct roni c dictionary 1, .character data and text data to

be searched fpfqinstpg a%f&&i’c%i&gﬁ%@t%‘ﬁ% dtrfbEurdN8CRHe13 execut es

the processing prograns stored in~t in response to operations of

the vari S ks its t bk 5 \4h wor ki ng area
in the s%%}\éﬂcq%?hgg aReriBRdby Tt o The! @18otiBhi® 1S Sy M or ds whi oh

have beeRpcghigked §afuba dirgRkavedisp1a9Spanss 1a,! Rausen ey
operation. During the procesSing, in response to the user's
char act ecr@gthl apeiati an, rbkedePVihd @hlkowsquha ekiyedll Misplay

panél 11 under the control of a central processing unit
(CPU)VIS which is éxecﬁted via a bus BUS so that a variety
of pictures may be displayed on the display screen 2. The
electronic dictionary 1 further includes a read-only memory
({ROM) 14, and a static RAM (SRAM) 15. The ROM 14 contains
processing programs of the electronic dictionary 1,
~ character data_and‘text'data to be searched for in the
elecfronic dictionary 1, etc. The CPU 13 executes the
processing programs stored in the ROM 14 in response to
operations of the variety of keys or input units 3 to 6
thle reserving a working area in the SRAM 15, so that thg
associated definitions of English words which have been
entered can be displayed in response to the user's key
operation.

During'the processing, in response to the user's
character-entry operation, the CPU 13 allows the objects to
be searched for to be narrowed down in steps using a so- P
calléd_forward matching retrieval to display the result,
thereby achieving an improved usability. Furthermore, the

objects to be searched for are listed, and the target is



be searched for to be narrowed down In steps using a so- called forward
mat ching retrieval to display the result, thereby achieving an inproved .
usability. Furthernore, the objects to be searched for aregl§f§§Ef)2Uﬂ4ghe
target is 9 S E P 2004 13 selected fromthe listed objects u h
operation of +he operating dial 4. Mreover, the objects to be searched
for may be selected in steps while the definitions etc. are being
presented. This also achieves an inmprgwged usability. Fig. 6 is aplan view
of an initial w ndow when the dictionary A key 5B is activated after the
el ectronic dictionary Lis powered on using the operation of the power key
5A. The CP 1% 3I%$m5 %ﬁe ghara ter . "A', which indicates that the
di cti onat§2ACFRACHTPRAERG atFFGE, obdechppBaing: thge opsTaddiopoof dheof the
initial gﬁnQOﬁLnAn .igd%catkon area Aﬁ%for the en er%p character streamis
adj acent “RETEHERY ndf 34t # on MRAFEOFRE. qFBEI Qhiectsetior ber ssamched FoTsage-
" SEARCH %{ l\&%% VgRD " _iLn_the cent i ch_i.ndi cates the
functioﬁg t?go ék%uc%?oﬁg?ESAYh+§?|§§33Q8§1§ﬁ5ﬁﬁéﬁ s&J€ " ENTER AN
ENGLISFL?¥I$? ratg I [ Lon. . for users. For exanple, if a
user vant< 13 BEePERORE; ° KOG, TR, 82hy 80, &b RREGY e LI T ' enters
an initial lgtderg " ot IpP\H[ S€ l‘fhfﬁ' ¥ 5 cQr ggel N the ROM
14 in response#o t he entlltrh%l of e II’]?%I a 1’% %gﬁgﬁéﬁ W hien gﬁe
dictionary A key 5B is activated after the electronic
dictionary 1. is powered on using the operation of the power
key 5A. The CPU 13 allows the character "A", which
indicates that the dictionary A is currently active, to
appear at the bottom portion of the initial window. An
_indication area AR for the enteréd character stream is
adjacent to the indication "A".
The display screen 2 presents a message "SEARCH FOR
ENGLISH WORDS" in the center which indicates the
functionality of the dictionary A, fbllowed by another
message "ENTER AN ENGLISH WORD" as an operational navigation
for users. For example, if a user wants to search for an
English word "DICTIONARY", and the user enters an initial
letter "D", the CPU 13 searches through the records in the
ROM 14 in response to the entry of the initial letter, and
allows English words which start with "D" to be
alphabetically presented, as shown in Fig. 7. The number of
English words to be displayable is also presented at the

bottom right corner of the window. In this example, "> 100"

is presented indicating that more than 100 English words are



al | ows ‘Engl i sh words which start with "D' to be al phabetically presented,

as shown in Fig. 7. The nunber of English words to be displagEgHgFj?OEQfo'
presented at the bottomright corner of the window. In this I e

100" is presented indicating that nore than 100 English words are 9 SEP
2004 - 14 displayable. A cursor K indicated by a synmbol of "hand" is
inserted at the top row such that the cursor K noves up and down in
.response to the dialing operation of 1he operating dial 4, and the
"display window is scrolled through to indicate further English words once
the cursor K reaches the bottom of the w ndow. Wile the cursor K noves up
and downdapglahebidispl ay window is scrolled through in this way, if the
operating dial 4 is pressed with the cursor K pointing to the desired

Engl i sh word,Atdersef i Ri indSabdd the Engimisdl ©rchpednted byséheegursor K
are provided.. Wien the next letter "I" is further entered, the CPU 13
al l ows Eagl tkh wopdsowhsabhsthat thehclibPsort K heveal ppabati dawhy ipr esent ed,
as shown in Fig. 8 The nunber of English words to be displayable is
pr esent edesponhe Santhendhatingsopboatioihefcthsoopkrasiagadhailnderted so
that the operation.through the cursor K nay be accepted. Therefore, the
el ect rondpddthei dhapyay windowdési goedlliedt theaupht kneindlieater is entered,
the entered letter is _
further English words once the cursor K reaches the bottom
of the window. While the cursor K moves up and down and the
display window is scrolled through in this way, if the
operating dial 4 is pressed with the cursor K pointing to
the desired English word, the definitions of the English
word pointed by the cursor K are provided.
When the next letter "I" is further entered, the CPU 13
allows English words which start with "DI" to be
alphabetically presented, as shown in Fig. 8. The number of
- English words to be displayable is presented in the same
manner as above. The cursor K is again inserted so that
" the operation through the cursor K may be accepted.
Therefore, the electronic dictionary 1 is so designed that
each time a letter is entered, the entered letter is
subjected to the forward matching retrieval and the search
result is displayed, so that the target can be easily found.
In such presentation of the search fesult, an English word
-may be specified so that the definitions of the target word

can be simply and quickly found.

The CPU 13 also accepts the input.of wildcard, namely,



subjécted to the forward matching retrieval and the search result is

di spl ayed, so that the target can be easily found. |In such pre | of '
the search result, an English word nmay be specified so tha éhgﬁ?ﬁaQOQQ

definitions of the target word can be sinply and quickly found. The CPU 13
al so accepts the input-of wldcard, nanely, 9 SEP2004 - 15 the asterisk
"*" key, in the forward matching retrieval - using the English character
entry, so that the desired word whircR5is not correctly nenorized woul d be
sinply and quickly searched for. Fig. 9 is a plan view of a display w ndow
on the display screen 2 upon the pressing operation of the operating dial

4 atter ie doely et word ksysel eCtpd. eDULPY nbPGHPAECESPLIG,RD the

dictionary A, en a user selects a word, sel ected

word, faoldonediby khgr 14 EnREGSENE SgLiPe 85SeRAA eﬂedﬁégﬁlkghoaaratethg-. to

be displayed. Follow ng the displayed text, a word subsequent to

sel ect edymsnl, i Nkt NeotpXE I PaR@Rbr f5&a PSS LAt BE- siﬁﬁﬁyCEHaltaH%§ﬁ§gte s the

cursor K at the head of the word selected by the user, such

cursor kKeavaisedlprard down at the heads of the listed English words in

response to the dialing operation of the operating dial 4, and the

di spl ay wi nd@ug.s scirpld gl dthreugh ¢ d ntliatey fwiidws ofEnghdé sh wor ds and

texts once the cursor K reaches the bottom ' .
display screen 2 upon the pressing operation of the
operating dial 4 after the desired word is selected. During
the processing on the dictionary A, when a user selects a
word, the CPU 13 allows the selected word, followed by the
text présenting the associated definitions, etc. to be
displayed. Following the displayed text, a word subseguent
tp the selected word, and the text thereof are presented.
The CPU 13 inserts the cursor K at the head of the word
selected by the user, such that the cursor K moves up and
down at the heads of the listed English wordé in response to
the dialing operation of the operating dial 4, and the
display window is scrolled through to indicate further
English words and texts once the cursor K reaches the bottom
of the window. Therefore, users can look through English
words before and after the English word of interest by
cheéking the definitions of these English words on the
electronic dictionary 1.

.Furthermore, if there is any related English word such

as synonym in the displayed texts, the related English word

is highlighted in the texts with predetermined marking at



of the"wi ndow. Therefore, users can | ook t hrough English words before and
after the English word of interest by checking the defi nitig)ﬁaﬁ iﬂﬁ;e '
English words on the electronic dictionary 1. Furthernore, Jf er. any
rel ated English word such as synonymin the displayed texts, the related
English word 1is highlighted in the texts with predetermned marking at 9
SEP 2004 - 16 the head thereof. VMiIgb't I's highlighted with marking, as
the cursor K noves in response to tHé_‘%é?ation of the operating dial 4,
the cursor Kis provided in place of the marking. If the operating dial 4
I's pressed while the cursor Kis provided in place of the marking, the

di spl ayetihewheddwtherswift.ch@éthifle 4 twisdmdghfl itgh el wettdd nzgdirgh, wey d.
Therefore, any related word or synonym can be readily found on the

el ect r onkbedcotrsoraKympveBadh tresponise [oesdiengpepatdioor oF itheoper at ed, the
CPU 13 switches the displayed window to the previous wi ndow. If characters
are ent ePRETAELNG dhaldidet itheacyprBogr K e pdiostiidedariyn @lissesaifedthed, t he
CPU 13 uses_the forward ..matching retrieval to display the target word as
wel | as PREKEBErespéndhggoppErting, ddefli di disopressed whilghdheame manner.

A nobile information device 20 according to another enbodi nent of the
present FPHYEREI BnifsPyeydfdedednwPlAcer efeitdsc®arking. the displayed

window is switched to a window of the related English word.
Therefore, any related word or synonym can be readilf found
on the electronic dictionary 1.‘

Each time the pressing'operator 3 is operated, the CPU
13 switches the displayed window to the previous window.

If characters are entered while the dictionary B or the
dictionary C is se;ected, the CPU 13 uses the forward
.matching retrieval to display the target word as well as the.
‘corresponding spelling, definitions, etc. in the saﬁe manner.

A mobile informatioﬁ device 20 according to another
embodiment of the present invention is described with
reference to Fig. 10.

The mobile information device 20 has a housing which is
50 dimensioned as to have substantially the same size as
that of the electronic dictionary 1, including an operating
dial 4 on the side thereof in the same fashion as in the.
electronic dictionary 1. ‘The mobile information device 20 -
has a liquid crystal display panel 11 formed on a surface
thereof, over which a touch-sensitive panel 21 is formed

through which user's input operation is performed according



The nobile informati on device 20 has a housing which is so dinensioned as
to have substantially the sane size as that of the electronic ﬁ§$$P9ﬂ3Q%
1, including an operating dial 4 on the side thereof in the s as

as in the electronic dictionary 1. The nobile information device 20- has a
liquid crystal display panel 11 forned on a surface thereof, over which a
touch-sensitive panel 21 is formed through which user's input operation is
performed according 9 S E P 2004 - t717Tte itens appearing on the liquid
crystal display panel 11. Fig. 11 is a block diagram of the structure of
the nmobile information device 20. The sane reference nunerals are assigned

tothe sgyespLpcks géawﬂgf%:g SRR EE qggatlﬁeaggpigfg ageh' ¥g panel 21

is formed on t of 1 ay panel 11 so

that the userpsy 'I‘P%s%PBcL ]’ﬁrhl er\g &fréﬂé”&ﬁrﬁg’é&.‘c‘ ofNene.

touch-sensitive panel For the sa conveni ence, the
liquid crysisab ﬂhﬁ@fﬁatleﬁn&éviéenﬁu berdevidpd rBFerdnchandfltaIgnt Iy

section 22 and a character display section 23, and the character-entry

.sectionag@ 28614668 k8YthékSahéenBoddsansanasdel Bnbhe. inamag.l @out as
that of the character-entry keys 6 on the electronic dlctlonary 11. Once a

user tapphéneoutRABeRd1¥AVE HahQE! 10isarpefell! Bn ithe! DPpehalagiraicesnt Iy
section 22 on the liquid crystal
of the liquid crystal display panel 11 so that the user's
input operation may be performed through the touch-sensitive
panel 21 by the CPU 13. |

For the sake of convenience, the liquid crystal display
panel 11 may be divided into a character entry section 22
and%a.character display section 23, and the character-entry
_Section 22 includes key-like items 24 arranged in the. same
layout as that of the character-entry keys 6 on the
electronic dictionary 11.

Once a user taps the items 24 with fingers or a pen tip
in the character-entry section 22 on the liquid crystal
display panel 11 at the positions corresponding to
characters which the user wants to enter, the CPU 13 enables
the characters operated by the user to be detected through
the touch-sensitive panel 21. The CPU 13 allows the
detected charécters to appear in the character display
section 23 on the liquid crystal display panel 11 so that
the user can visually recognize whether or not the presented

characters are the desired characters.

.The mobile information device 20 having such a



di spl ay panel 11 at the positions corresponding to characters which the
user wants to enter, the CPU 13 enables the characters operatﬁgﬁﬁg t?f
user to be detected through the touch-sensitive panel 21. Tﬁk Qﬂ 4
allows the detected characters to appear in the character display section
23 on the liquird crystal display panel 11 so that the user can visually
recogni ze whether or not the presented, characters are the desired
characters. . The nobile information deltBce 20 having such a 9 S E P 2004 -
18 structure also has a width di nensioned so that the device 20 can be
hel d by one hand of a user since each row of keys in the key l[ayout of
conput er stayueaaltt IR Has M oridki dalamsidied desl tde ehel asaleéy2of
sections which.are then nounted thereon. For exanple, when the device 20
shown i ndang belheld thelchayhde defd dend, simee opeclatiog of akegscan al so
be operated by thunb of the left hand, as in the electronic dictionary 1
shown i ntileg kedr layduili of asmputer GRYyLB D hols tmeFigguk disrgisal
driver 12 so that the itens 24 representing predeterm ned Kkeys in the key
| ayout ofdistidiad eimticeebqalukaldnt beohrapcidams orhidie axrgutilenryeuntedi spl ay
panel 11. The itens 24 representing the predeternined keys in the key
| ayout ofthegmeput eF keyixsmpler ofproviedevics 20 shevespondige 10
pr edet er mi ned nunber of keys, as shown in Fig. 10. ,

is held by the left hand, the operating dial 4 can also be

operated by thumb of the left hand, as in the electronic

dictionary 1 shown in Fig. 4.

"In this case, the CPU 13 controls the liquid crystal

driver 12 so that the items 24 representing predetermined

keys in the key layout of computer keyboard can be provided

on the liquid crystal display panel 11. The items 24

representing the predetermined keys in the kef layout of

computer keyboard are provided so as to correspond to a

predetermined number of keys, as shown in Fig. 10.

The CPU 13 further allows the regions on the touch-
sensitive panel 21 corresponding to key items 24 which are
provided on the liquid crystal display panel 11 to be
associated with the key items appearing thereson.

Specifically, when a user touches a region which is
sensitive to the character "Q" on the liquid crystal display
panel 11, the CPU 13 recognizes that the character "Q" key
was entered.

Accordingly, users who are not familiar with the same

type of device can readily know which keys are located at



The CPU 13 further allows the regions on the touch sensitive panel 21
corresponding to key items 24 which are provided on the liquid crystal

di splay panel 11 to be associated with the key itens appeargngEgpeaggg.
Specifically, when a user touches a region which is sensitive t
character "Q-on the liquid crystal display panel 11, the CPU 13

recogni zes that the character "Q' key was entered. Accordingly, users who
are not famliar with the same type df9 device can readily know whi ch keys
are |located at 9 SEP 2004 - 19 which positions fromthe key |ayout of
personal conputer keyboard, and snoothly operate the device. Furthernore,

accordinqh&ghtpﬁﬁg%ggﬁgtfkgéethoRFyhggygng;g&%ggi%% %ﬁhgﬁﬁﬁﬁﬁprresponding

to the keys nm operated wth § éﬂﬁisplaced

to the kgggbagghagh&eshgoghgggpgggﬁkgrtﬁﬁéP¥vﬁ§¥§ corresponding to the

keys mainly operated wth fin the and. Therefore, users can

more readily Kap¥hbhRoPOS! 4L0HEaHE! €0 tHE gféggﬁga%§¥én§58ﬁto%ﬁged based

on the key layout of personal conputer keyboar snoot hl'y ent er

charact echarkiitbFeERREG kayEOWoRkesPBnARALAEHE kBN K KRS n15PT F espondi ng
to the keys positioned to the right is positioned bétween rows of the

cﬂar a;:t eoperhtiedkeish €0nGEsROBE REct ibhe kand RS Wiepaddad tiee dipft .
There Oriight relative to the character-entry keys corresponding to
the keys mainly operated with fingers of the left hand.
'Therefore, users can more readily know the positions where
the desired keys are located based on the key layout of
personal computer keyboard, and smoothly enter characters.
Furthermore, a row of the character-entry keys
corresponding to the keys positioned to the right is
positioned between rows of the character-entry keys
corresponding to the keys positioned to the left. Therefore,
if a large number 6f Charaéter-entry keys are arranged in a
small area, degradation in usability is avoided.
| Furthermore, the colored keys allow the character-entry
keys positioned to the right to be differentiated from the
dharacterwentry keys positioned to the left. Therefore,
users can more readily know the positioﬁs where the desired
Keys are located based on fhe key layout of personal
computér keyboard, and can smoothly enter characters.
While colors are used to differentiate the keys

positioned to the right from the keys positioned to the left

in the illustrated embodiments, the present invention is not



if a large nunber of character-entry keys are arranged In a snall area,
degradation in usability Is avoided. Furthernore, the colorﬁd %fgs @h%OWI.
the character-entry keys positioned to the right to be diffe e§t' t% rom
the character-entry keys positioned to the left. Therefore, wusers can
nmore readily know the positions where the desired keys are |ocated based
on the key | ayout of personal conput " keyboard, and can snoothly enter
characters. Wiile colors are used to differentiate the keys positioned to
the right- fromthe keys positioned to the left in the illustrated

enbodi nents, the present invention is not 9 SEP 2004 - 20 I|imted thereto,
and the thmitedethemety.keaypd ther ebpoadieg-ehtrgnkeysweofrrieayonidinghe key

| ayout of personal conputer keyboard may be col ored by the sane col or
whi | e anéPheper saw of keys in the key layout of pbeskaploanhputyrbe col ored
by a different color. Qtherwi se, coloring may be renoved, if any. In the
i 11 ust r akegbeasédmagnbs, ceheredwbyothehaamet eploonwhileepaoitiegr oo R (see
Fig. 2) and the rows of character-entry keys in group L (see Fig. 2) are

al t er nat 8Fykepssihi Shedkedndaypetr efistbe kaXbasrdr maft bg keyored dyoup R
are displaced_to the right relative to the rows-of character-entry keys in
group L.akﬁ&ggﬁF?thﬁoﬁgﬁsenPthPﬁVéﬁ?Foﬁoigrﬁﬁg MRy Ped remevedo, ifnd t he
rows of gggtactef- ‘

In the illustrated embodiments, the rows of character;
entry keys in group R (see Fig. 2) and the rows of
character—énfry keys in group L (sée Fig. 2) are alternately
positioned, and the rows of character—entry keys in group R
are displaced to the right relative to the rows of
characte:—entry keys in group L. However, the present
invention is not limited thereto, and the rows of character-.
entry keys in group R may be displaced merely to the right.
Alternatively, the_rows of character-entry keys in group R
may not be.displaced to the right as long as sufficient
usability is ensured in practice.

In the illustrated embodiments, the character-entry
keys cbrresponding to one row of keys in the key layout of
personal computer keyboard are positioned at a narrower
spacing, but the present invention is hot limited thereto.

The character-entry keys may be positioned at an even |
spacing in the longitudinal direction, as appropriate.

While the character-entry keys have only the function

to enter alphabetic letters in the illustrated embodiments,



entry keys in group R may be displaced merely to the right. Alternatively,

the rows of character-entry keys in group R may not be disp ageﬂp 2nﬁ@e ‘
right. as long as sufficient wusability is ensured in practic

il lustrated enbodi nents, the character-entry keys corresponding to one row
of keys in the-key Iayout of personal conputer keyboard are positioned at

a narrower spacing, but the present invention is not limted thereto. The
character-entry keys nay be positioned2ht-an even spacing in the

| ongi tudi nal direction, as appropriate. Wile the character-entry keys have
only the function to enter al phabetic Ietters in the illustrated

enbodi megl;s, eéaatzqg,%e%nomspa%sce&;mgcve | ene'tso not d igrig ed thereto,

and may inc rporate s havi ng an ab ero 1t e Yers of any

other Iaggﬁggg e el I % | : Gl&l it s keys
are arrange gcgr gl %%""ts lhléh%Il ?S%%l gq‘t epreseéln ed':'%1aer %t%tq'rekey q%yout of
a typew Lher othiel ggﬁgggg§ent lnventlon is not I|n1ted thereto. The
present invention may be broadly applied to key layouts which comply with

a variety of 1gtendaidsus¥bhkeat BRpBESAEAES! NYAR! b%ﬂa%tb?.n gted in

so-called PDAs including electronic dictionaries and nmob nf ormati on

devi ces kBytherk! lashhaead .meditR 4D thiR ASCIT code represented by
the key layout of a typewriter, but the present invention is
not limited thereto. The present invention may be broadly
applied to key layouts which comply;with a variety of
standards.

While the preeent invention is implemented in so-called
PDAs indluding electronic dictionaries and mobile
information devices in the illustrated embodiments, the
present invention is not limited thereto, and may be widely
applied to a variety of mobile units. |
According to the present invention, therefore, a mobile

device is arranged so that rows of a plurality of cha:acter—
entry keys in the horizontal direction are repeated in the
longitudinal direction, each row consisting of keys mainly
operated with fingers of the left hand and keys mainly
opefated with fingers of the right hand in the key layout of
personal computer keyboard, in orden to provide each of the
character-entry keys for the function to enter a
corresponding character. This enables the mobile device to
be smoothly operated by users who.are not familiar with the

same type of device.



present invention is not limted thereto, and may be widely apfli
variety of nobile units. According to t2e present invention, ?hgr ;&%&20@4

nobile device is arranged so that rows of a plurality of character- entry
keys in the horizontal direction are repeated in the |ongitudinal
direction, each row consisting of keys mainly operated with fingers of the
| eft hand and keys mainly operated with fingers of the right hand in the
key | ayout of Cpsyip@®al conputer keyboard, in order to provide each of the
character-entry keys for the function to enter a corresponding character.
Thi s enables the nobile device to be snoothly operated by users who are

not fam | ilar %trﬂoﬁiikedev%%ﬁ@ﬁgﬁgm device. 22 CLAIMS 9 S E P 2004 1. A
a n

mobi | e device conprising | d housing that is taller than it is w de
when t he nobi | @ hasdhebkhowingnthanis taden thhn itpie sritie orhen aldlmibbile geduvp s @fandevi ce
keys mount ed ?n t.he hoysing; wherein a first one of said two groups

conpri ses"HEN PAYUGRARE| i ty of rows of keys, corresponding to the |eft

hand por i ons. o £08ps OMBcALe Rey MR Iedk GVBOREAinXiRAIAN TN the wi dt hui se

direction of the device; a second one of sali groups conprises a second
plurality of ravirsbnkeyfssaid dwor goppndomprise & hrst ehwklityngf rowgluf keysd

porti ons Slydspndif® BL 1 RRTTONiCHOR A Buws oF & EWHRTY kéhobnrd, Shelidhig 2°
the widthwise direction of the device;

a second one of said two groups comprises a second plurality of rows of keys,
corresponding to the remaining, right hand portions of the rows of a QWERTY keyboard,
extending in the widthwise direction of the device; and

the two groups of keys are shifted relative to each other, in the longitudinal
direction of the device, such that the rows corresponding to the left hand portions of rows
of a QWERTY keyboard are misaligned relative to the rows corresponding to the

remaining, right hand portions of those same rows.

2. A mobile device according to Claim 1, wherein the second group of device
keys is further shifted in a widthwise direction of the device on the housing with respect

to the first group of device keys.

3. A mobile device according to Claim 1 or 2, wherein the device keys are
arranged on the housing such that a colour of the first group of device keys is different

from a colour of the second group of device keys.

4, A mobile device according to Claim 1 or 2, wherein the device keys are
arranged on the housing such that the colour of the rows of the first and second groups
that correspond to a same row of a QWERTY keyboard are the same, whilst the colours
of the rows of the first and second groups that correspond to different rows of a
QWERTY keyboard are different.



the two groups of keys are shifted relative to each other, in thg SEP 2[][]4
| ongi tudinal direction of the device, 2uch that the rows corresponding to
the left hand portions of rows of a QANERTY keyboard are m sal i gned
relative to the rows corresponding to the remining, right hand portions
of those sane rows. 2. A nobile device according to Claim1, wherein the
second group of device keys is further shifted in a wi dthw se direction of
t he devi ce on the hdusbbile dévide acesrdimgtto ahpondief the peceding vipimd, futtherce keys.
3. A nobile device aﬁcord' ng. im.1l or 2, wherein the device keys are

L to, d ai ,
arranged SHPPHEM IS 'ﬁﬁnséthvc?ﬁ“iuf‘f%\‘fryga PRIy Pael inRut Egnsi and oup of devi ce
keys is differ qmbreid heMepics RbAWN BE hbHnSHE Wiched R URe g»fucﬁ-%isﬁﬁ/e‘iﬁlﬁﬁ} 4. A

nobi | e device according to Caim1l or 2, wherein The device keys ‘are

arr anged Gﬁysmhéisﬂ@mghméiwémeammt the colour of the rows of the first and
second groups that correspond to a sane row of a QNERTY keyboard are the
sane, whilst the colours of the rows of the first and second groups that

correspond to dj ffenenbbiledwidfactordf ANy bRy HOBE freaé@nd Cidifs 8hereid3
9SEP2004 5. A nobil e device according to any one of the preceding clains,

further conpr theifigt pluigkity efepys eraviaterlegad ity s sedond physelzty obsaves: | nput

means; and wher e e i ' e he

touch-sensi ti Véﬁr%}qrh?vdoidtg%yS?ﬁ&)’ﬁg@?%']%3%3%}"3%%&3%&?{%%%%@%1 %ker%qﬁ’l ?fe
devi ce actherddvirg, fromahy carspoaidihfieowotihe dedoad Graipaf kewk) eofrespontiing tb iHest
plurality of rows ar&Ein,Eerleave with the second plurality of rows; a

first rows®reoNeoksQ dsyeRargdy fust 9BEREANY. i n the | ongitudi nal

direction of the deMiS&didd Wt BE HOd: @&%@g fi.t oup of

keys, correspondi ng toﬁﬁé grsama r ow ofe a Yoﬁg%galrsdﬁgé%&afﬁgr g{e

spaci ng; kmgitudinal direction of the device, from a second row of the first group of keys,
corresponding to the next row of a QWERTY keyboard, by a second spacing, which is

different from the first spacing.

7. A mobile device according to Claim 6, wherein the second spacing is

greater than the first spacing.

8. A key arranging method for arranging device keys on a handheld housing
of a mobile device, the handheld housing being taller than it is wide when the device is in
an upright position, the device keys corresponding to a those of a QWERTY keyboard,
the key arranging method comprising the steps of:

arranging the device keys on said device in two groups,

a first one of said two groups comprising a first plurality of rows of keys,
corresponding to the left hand portions of the rows of a QWERTY keyboard,
extending in the widthwise direction of the device, and

a second one of said two groups comprising a second plurality of rows of
keys, corresponding to the remaining, right hand portions of the rows of a
QWERTY keyboard, extending in the widthwise direction of the device; and
shifting the two groups of keys relative to each other in the longitudinal direction

of the device, such that the rows corresponding to the left hand portions of rows of a



sai d correspondi ng row of the second group of keys is separated, gﬁg@
| ongi tudi nal direction of the device, f2dom a second row of the f 0&301’4‘

of keys, <corresponding to the next row of a QMERTY keyboard, by a second
spacing, which is different fromthe first spacing. 7. A nobile device
according to Claim6, wherein the second spacing is greater than the first
spacing. 8. A key arranging nethod for arrangi ng device keys on a handheld

housi ng  QWBRTWDdyBoal@\uké RuisaliBRed@ndivelid thotewsN@riRepddidedo! t8E rdhaRint i S
wi de when the device is_in an upright position, the device keys

cor r espondBkidiapg partions §bthese YMOMPREY keyboard, the key arrangi ng nmet hod
“conprising the steps of: arranging the device keys on said device in two
groups, a first one of said two groups conprising a first plurality of rows
of keys, corr@spondily dranging hehdéd haotlipptd Cns pfurthRe coapssing e MERTY

keyboar d, xtendjng in the wi df hwi se direction_of the device, and a second
one of sapﬁﬁﬁﬁwgdhﬁgﬁgnémigﬁ glcai@g%%@ witithpise; diecien phils housingayith

cor r espongichght tPhk Bt S ddicelik@ht hand portions of the rows of a
QNERTY keyggg:r d, extser%gtlﬁﬁig in Itcﬁe dt hwi se direction of the device; and

shifting the two groups of keys relative to each other in the |ongitudinal
direction of t deyi.ce, such th he rows cqrresponding to the |eft hand
portions of rows of M‘?W@Eﬁé?ﬁ%ﬁoiﬁﬁﬁfﬁ“&%@%ﬁ?% ‘H;beﬂﬁ‘i%ﬁlcf)’@ﬁgﬁl‘ngé]i‘eati ve
to the r oy@%@pﬁlmgwédmu_tdﬁwﬁmf BIHRp 0 B8vice k&SRR AR QSurdr thdose
same rows. 9. A key arranging nethod according to Claim@8, further
conpri si néecpné gwup et devicskeyst i ng t he second group of device keys in a
wi dt hwi se direction of the housing with respect to the first group of
devi ce keys.

1T. A key arranging method according to Claim 8 or 9, further comprising the

step of making the colour of the rows of the first and second groups that correspond to a
same row of a QWERTY keyboard the same, whilst making the colours of the rows of the
first and second groups that correspond to different rows of a QWERTY keyboard
different.

12. A key arranging method according to any one of Claims 8 to 11, further
comprising the steps of:

providing touch-sensitive liquid crystal display panel input means on the housing;

forming device key images at predetermined positions on the liquid crystal display
panel input means; and

associating the device key images formed at the predetermined positions on the
liquid crystal display panel input means with a plurality of device keys on the housing;

wherein the plurality of device keys on the housing are arranged on the liquid

crystal display panel input means on the housing.

13. A key arranging method according to any one of Claims 8 to 12, wherein
arranging the device keys on said device further comprises:

interleaving the first and second pluralities of rows;



10. A key arranging nethod according to daim8 or 9, further co%p&&ﬁr%ﬂn#
the step of making the colour of the f#rst group of device keys different
fromthe colour of the second group of device keys. 11. A key arrangi ng
met hod according to Caim@8 or 9, further conprising the step of nmaking
the colour of the rows of the first and second groups that correspond to a
sane row of a QAERTY keyboard the sanme, whilst making the col ours of the
rows of the fbemratmgd Secondofthefips gidwtofdkeys, és prrldngitdiial izeadh ofes of a
QVNERTY keybaar different. 12. A key, arrangi ng nmethod according to any one
of O ai ms981E% Tiom the, FerRespondipgew i ithe serend t2apip of keysy 6omespagding to the
tOUC_h'Sen§érf1éi‘6%vbfﬂQWEl@TY%%oa@&ﬁﬁr‘aaﬂ’rspﬂﬁ%h i gyt means on the housing;
formi ng device key images at - predeterm n pgél tions on the liquid crystal
di spl ay panel s¢papaiingreidnerespoddmgsowi dithegpcombgmap iof keysein thedgestufimahed at
t he predetern ne ositiops on the, liquid crystal display panel input
neans wit le‘écmlﬁpl?&g% ‘?‘VIC& Prﬁll@\/@r Esopd i gﬁﬁlﬁ If‘EStr%?RH ﬁ’fg‘,ey g ﬁfﬁg?%ﬁmeto the

pl ural i tyneft ree\0reeQWRRTY Rejtitard) 04 o a@fngﬁﬂ'ﬂﬁ;ﬂ i9Qittdrént | oy it Sy st al
di spl ay panel input neans on the housing. 13. key arrangi ng nethod

accor di ngSeasingny one of Clains 8 to 12, wherein arranging the device keys
on said device further conprises: interleaving the first and second
pluralities of rows; 9 S E P 2004 25 separating a first row of the first
group of keys, 14n t e kepnrgiahpidi nakthdd r febidaty e Clhign 146 Wilkeeinf theebhirl
correspondi ng row of the second group of keys, corresponding to the sane
row of a ERAEHEVS gEplsH i thefirshspacing:  spaci ng; and separating said
correspondi ng row of the second group of keys, in the |ongitudinal



direction of the device, froma second row of the first group of keys,
corresponding to the next row of a QAERTY keyboard, by a secon%kggﬁgsﬁﬂ
which is different fromthe first spacing. 14. A key arrangi ng d 04
according to Caim13, wherein the second spacing is greater than the
first spacing. MOBILE DEVICE AND KEY ARRANG NG METHOD ABSTRACT A nobile
device includes a portrait--oriented- handheld housing, and keys which are
arranged in such a manner that keyszgounted on a | andscape-oriented

keyboard of a perﬁ&ﬁ%? orates r ivided. | lurality of groups,
each grgogerrafTkeys efl: ng s%%ﬁilﬁalg 1}% dﬁlh\gé ﬁﬂ%@q ection of the
housing with respect to one another. Therefore, the nobile device with a

confined wi dth can acconmpdate a key layout simlar to the key |ayout of
conput er keyboard. Figure 3

A mobile device includes a portrait-oriented handheld

housing, and keys which are arranged in such a manner that
keys mounted on a landscape-oriented keyboard of a personal
computer are divided into a plurality of groups, each group
of keys being shifted in a longitudinal direction of the
housing with ;espect to one another. Therefore, the mobile
device with a confined width can accommodafe a key layout

similar to the key layout of computer keyboard.

Figure 3



