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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
Simpl 1 cat | on and FETPSberveptRth Befel ik FAALER |8 nRVALLT
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.



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

direction of the device. The t roups of. keys are shifted rel.atjve to
cach ot her . i nACRRHEG R T e PERPREBler e Bl dhvenBin R, ne
rows corr espbiledetice, i dseiteldtaddiclidétion@Rsanala mebik ifformatiMERLYce, keyboard
are m'saligned relative to the rows corresponding to the remaining, right

hand por apesmestils aprsated g usqr wha grchegt fasibiee withthe ssmegypeseint
i nventiony.f:nere is provided a key arranging

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



met hod for arrangi ng device keys on a the first group of device key
handhel d housing of a nobile device, the handhel d housi ng beln | |

than it is wide when the device is in an wupright position, %Hégi gﬂﬁeys
corresponding to a those of a QNERTY keyboard, the key arranglng met hod
conprising the steps of. arranging the device keys on said device in 3 9 S
E P 2004 two groups, a first one of the two groups conprising a first

pluralitytef gioops aﬁrstl@ﬁ%fthmorg‘smmdhﬂ@lsir@ d fivet plafalithendweorf keyns of the
rows of a QNERTY keyboard, extending in the w dthw se direction of the

devi ce, affirareukienie thalefhandmpertions %ﬁWQyS@éﬁ&WERﬁg keybgardomdensiing i@l i ty
of rows o t ns of
the rows {}#eKﬁMWﬁgﬁ&ggg#hgge{é@%e% |ansgg?dr(11r5t é(fgjb i Q@% E}gﬁtl n of the
devi ce; amdmiphﬁﬂnygfﬂhs(ﬁmmygmoupgmnmngayﬁmnmmmmnmgnQMJEadmoﬂkhEDf|n t he
| ongi tudi pal direct.i t he device, s th I OWs orr S ond ng to
thell eft Marapor & RORERDY keyhiords Sucrieniphine RUGbukt Gresion i Srgn -

rel ative t tions
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convent i oﬁ)aldemb,lsluehdmt/ﬂmeomcmmpacﬂihg@ thevest handnmmonse;f'rdﬁayoin, Fig. 2is
i f I k | t b d ] I Vi f
L AP RAS T Bl S BIB s L SN B Sl At

pr esent |ﬂgﬂqhhggoﬂﬁhgofﬂu$§3@he@dwy showi ng that the electronic dictionary
according to the enbodi nent of the present invention is held by the left

hand; Fig. 5 is a block diagramof 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



shown i'n Fig. 3; Fig. 6 is a plan view of an initial w ndow of dictionary
A contained in the electronic dictionary showmn in Fig. 3; Fig. 7 is a plan

view of a display w ndow which follows the initial w ndow s [ ing. 6;
Fig. 8is a plan view of a display w ndow which foll ows the@ﬁﬁggfggﬁuﬁhdow

shown in Fig. 7; Fig. 9 is a plan view of a display w ndow presenting a
final search result; Fig. 10 is a view of a nobile infornmation device
according to anot her enbodi nent of the4pFesent invention; and Fig. 11 is a
bl ock di agram of the nobile information device shown in Fig. 10.
DESCRI PTI ON OF THE PREFERRED EMBODI MENT ||l ustrative enbodi ments of the
present accemtiiay &veondesmbblementt bfr eher pregen® tiredtawnngs as

appropriate. Fig. 3 is a front view of an electronic dictionary 1 9 SEP
2004 - 5 enbBilging asnebviewdshbdwengnthatotbanckewvtibnan dnbodbmany of
the present invention. The electronic dictionary 1 has a rectangul ar
confi gur accomdiagi g &hpr esbbdimenédofhitbknpresentti dmvies)tdiorerisi deadi so as
to be held with one hand, and have a portrait-oriented housing dinmensioned
t o have, b¥otheeiadhl band:hei ght of 107.2 mmand a width of 69.3 nm The
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 initial window shown in Fig. 6;
Fig. 8 'is a plan view of a display 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 another 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



electronic dictionary 1 includes a display screen 2 forned of a liquid,
crystal display panel on the upper front surface so that 3 gfqgﬁ t
and the like may be displayed on the display screen 2. The ronic
dictionary 1 further includes a pressing operator 3, which is positioned
on the upper—side of the housing relative to the display screen 2, for
switching the current wi ndow appearing on the display screen 2 to the
previ ous wi ndow. The electronic dictiopary 1 further includes an operating
dial 4 which is positioned on the left side of the housing relative to the
di splay screen 2. The operating dial 4 is a depressible dial operator
partiall rojecting fro e side. of the housing, . The electronlc
Gi ot onﬁwﬁﬁ%’r%%g@ bhLE dRuiee 1) apooudRben: uthi 8B SYEEUHMAIGWS on « he
dISp|ay en 2 ressi t he oper at dial 4_.as._indicat an arrow
A and § 0 %e%r%%%nﬁab’a%%?w%f B?o?i?ﬁar?wsuaﬁcalwaag “hg¥edri g on

oo SRS Ry 0 L
o Tl ) oL 0L T B O s Uy OB by L 4 on cevi e
o b 0% 05 s N RO GYOTP By REs i, S0t gher L

dial 4 ca perat e shown

the mobidgahgi OF BUAOGHEVLECIHS! BImh C4REVEwRAthNE£PBYTE mm. The

th

electronic dictionary 1 includes a display screen 2 formea
of a liguid crystal display panel on the uﬁper 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
scféen 2 td the previoﬁs.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 dialA4 as indicatéd 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



The el €ctronic dictionary 1 also includes various kinds of functional keys
5 along the bottom of the display screen 2, and characteg- QnEQ¥Pk2Q@4
bel ow t he functional keys 5 for entering characters. The e t

el ectronic dictionary 1 incorporates the key |layout which resenbles the
key .| ayout of~personal conputer keyboard, in which the functional keys 5,
foll owed by the character-entry keys 6, are arranged. The el ectronic
dictionary 1 can be thus snoothly operfated by users who are not famliar
with this type of device. The functional keys 5 include a power key 5A, a
dictionary A key 5B, a dictionary B key 5C, a dictionary C key 5D, an

enl ar gempt-they Rt & %l@ylrgﬁﬁn%&i&? adrdes . sl %@:E ye from the

| eft. Thé device is powere y pressing the power Key 5A. The

di cti onany, £kt 1 03B deiriliee fth S hd N wghedy thgthpn@iy1d the
dictionary B key 5Cis pressed to search through a dictionary B, and the

di cti onagevEdeeuh ithat &Esef die rRIED J‘Iﬂ'ﬁ‘dﬁ&ﬁ‘tfox@'&é\lrﬁé@ri/s Chei&e

enl argenment key 5E is 9 S E P 2004 operated to switch a w ndow appearing on

the di sphgy, Forcexamdlle) aheNedJarthnee) St cfetdieis@ @iyl ndoyvan The j unp
key 5F is operated to junp to a desired page on the display screen 2. The

char act epperated &ys thuadbe off rafrg ek it wdrod), aas elovet imarigwos greups of
character-entry keys for each row in the key |layout of personal conputer
keyboar dtieemobile 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



alternately arranged, i.e., the first group of character- entry keys )
corresponding to the keys to be typically pressed wth flngersEﬂg th | ef t
hand, and the second group of <character-entry keys corres g} tA)

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

I nterchange) code or the JIS (Japan _lgpdustrial Standard) code, as shown in
part in Fig. 2, is used herein by way of exanple. This is said to resenble
the well-known key |layout of a typewiter. Specifically, with respect to
the character-entry keys in.the key |ayout of personal conputer keyboard
shown i noPegated, tohewihahast windawr prkepsindas dheandgsdlay tswreesl | owi ng
manner. The first row of character-entry keys 6L1 in group L, nanely, the
letter "&to gp engprgedpvergagn: ot %Bﬁssa&ﬁewﬁm%W%loﬁ@@|JﬂmPfHQEt row of
t he character-entry keys 6. The first row of character-entry keys 6Rl in
group R ﬁaﬁﬁl?PegaSEﬂ $004uBpt ke pPefiegired pager ongtherdispd@y keys, are
positioned in a second row of the character-entry keys 6. The second row
of charaEFE?e%n?ry keys 6L2 in group L, nanely, the letter "A", "S", "D,

"F', and "G are positioned in a_ third row of. the ch racter-entry
keys 6. The §§E%ﬂ3“?ﬁﬁ? @r PREFAC %?seﬁt?§ek@§§a8ﬁ§dlﬁng?BGE B nanely, the

letter E%nner 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,



"J", "K', and "L" keys, are positioned in a fourth row of the
character-entry keys 6. The third row of character- entry keys 6L3 in group
L, nanely, the letter characters "Z", "X', "C', "V', and "B".k re
positioned in a fifth row of the character-entry keys 6.. Thg gﬁﬁ?dﬁ@@#/of
character- entry keys 6R3 in group R, nanely, the letter "N'' and "M

keys, are positioned in a sixth row of _the character-entry keys 6. In the
sixth row, keys 6A and 6B respectively8 representing the hyphen (-) and
asterisk (*) keys, which are frequently used, are al so positioned in
addition to the third row of character-entry keys 6R3 in group R In the

el ectronthedilettepary*], "ther efor eroeachnaowpof kegfaar &(i*eegnﬁlttrﬂbdé%'s in
the key | ayout of personal conputer . keyboard is sectioned into the group L
of keys whi ahsesontlypowabEy thpethhedcteirhehitRgeksyef 6.he Tief lsyd and. the
group R of keys which is typically operated wth fingers of- the right

hand, theowecfi charbetag-ehteynkegky6ner anggdolpom, hamellgn she hat users
who are not famliar with the operation of the sane type of nobile

i nf or mat Lehtdevil'a8,9"S"E PD20Q04FY, wenhid"Géakielyg . kaaw o ifdsineidris wher e
the desired keys are located and therefore snoothly enter characters. Wth
t he arr akBérénrowf ofhéhehghacaekernenyriefeys, 6t.he Thel seicomd oo ctfi onary 1
i's designed so that the character- entry key rows 6Rl, 6R2, and 6R3 in
group L ShaRAFERATTrABRtTKelisYar 6REf iBnOgBPEPaRed n@MER Y. tYer dedfterhd H' ght
hand are :
"J*, "K", and "L" keys, 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",
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 group R, namely, the letter "N" and "M"
keys, are positioned in a sixth row of the character-entry
keys 6. In the sixth row, keys 6A and 6B respectively
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 dictionary 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



di splated to the right relative to the character-entry key rows 6L1, 6L2,
and 6L3 in group R of which the keys are often operated wth fingers of
the left hand. Therefore, a section consisting of the charagtgazénéﬁﬁ key
rows 6L1, 6L2, and 6L3 corresponding to the keys in group LJc e 4
intuitively differentiated froma section consisting of the
character-entry key rows 6Rl, 6R2, and 6R3 corresponding to the keys the
group R This also contributes to a smwoth character entry. Wth the

di spl acenent of the keys, according to the present enbodi nent, adjacent
keys along the width direction are spaced apart at a predeterm ned

6R1,
oo and"ouHS Seaagly fifu Phe ¥Rk F1ghe pBRReT b8 g%%hr géiéﬁa &re ent ry
1. that |
5eﬁe;Orﬁ%g+%¥%$b§PdaEH?%&§° %rgmgéﬁﬂiécﬁara%tgf‘ta r?rﬁe romsaGRls 6R2,

and 6R3, eacRhykgy gaé(r}g,.l. -4 e Arrp‘g (((*If Qc{: £eé¥@%¥yﬂE§yr%sp%ﬁt ively

positioned at a fixe arac er-en Pows BRL, 9 S

EP 2004 61d0trbie aaet%argaihlgeaepfgﬂgg}pggetth%ec&@t afee&et%f nterval .

For exanple, the , ys of row 6L1 are

spaced a@gtiyf ke ea@sa@reihesngt ahal BRS' YA/ gBoupaﬁd r% tnd 17,
"0, and "P" keys of the key row 6R1L are al 30 space apart rom one

anot her Réy4herénsetyal oferalbe W¥thkeyngbriherkene’ Wbl Hahdllad aced

w dt hwi se to the
displaced to the right relative 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 saction 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 intarval 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,



right relative to the "Q key of the key row 6L1 at a displacenent
Interval 1.5P. Therefore, as showmn in Fig. 3, the "Y' key of the key row"

6R1 is positioned widthwi se substantially in the mddle betweegbsmﬁp g4
and "E'" keys of the key row 6L1 and therebel ow. Likew se, the

positioned substantially in the mddl e between the "E' and "R' keys and
therebel ow, the "I" key is positioned substantially in the m ddle between
the "R' and "T" keys and therebel ow, 10he "0" key is spaced apart fromthe
"I" key at the interval P and is positioned to the right, and the "P" key
I s spaced apart fromthe "0" key at the interval P and is further

posi ti ongflat 0OghBeeRBINEachACREYIbESLY: prQtlShS@téﬁnhcfik%H'Q%%%&v%l
accommpdat es a nunmber of character- entry keys 6 in a snall area to

suffici enplyekaRpode the rgsabiryrtyrgFurtRer npng, "irn ki ?Sabﬁamg@nagy of the
character-entry keys 6, the character-entry key rows 6L1 and 6R1, which

are arrapgedLlnagaespavetinaphetkeyonayndt anbthelsafaknC afrereal pgyboard,
corresponding to the keys which are typically 9 SEP 2004 - 11 operated

with fingeasthé the,| etr, hand, and"t hendi gt kaepd, ofr ¢hpekicyv aloy, 6®le cl ose
to each other. The character-entry key rows 6L2 and 6R2, and 6L3 and 6R3
are arr aagedalaot bpacednapaehnéromThne analihex aterithet dnteadialy Pknow t he
positions where the desired keys are | ocated fromthe key |ayout of
per sonal Toenplt ekekepbodhd, kegsubwi ABli Asaddppdielked 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 tﬁe 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



char acter entry. If a spacing Dl between the key rows 6L1 and 6Rl1 and a ,

D2 between the key rows 6R1 and 6L2 are designed in a relation

satisfying D2 > D1 as shown in Fig. 3, one row of keys showngl §§szgglf
re

spaci ng

will be
col ored

nore noticeable. Furthernore, the character-entry key
such—-that the character-entry key rows 6L1, 6L2, and 6L3

corresponding to the keys operated with fingers of the left hand are

col ored

6R3 corresponding to the keys

col ored

visual l'y,.

i i -er k i nl ted with
sPEpRELETEIR izl 8TRbr tol BACA” bEhetl L%%-Ey E%c_'%ﬂyﬁ;‘ée‘%%r%oe "
L I 1 t esjr.e eys are
Choar o KER" o, SE2bA A3 RS BR3. B SR St it

| ocated and to therefore snp

fingers

by a first color, and the charjcter-entry key rows 6Rl, 6R2,

and

operated with fingers of the right hand are

by a. second color different fromthe first color. Accordingly,

_ _ firs or di ngl
char act ePPERPF oo e Eings e, 68 B8 dPek Frenghebd 3ne Gt hangha 10 e

y en rs.

Fi g.

515 a bLagk AhAHeRM OfniBeeRLEYSEULSLRE the lagtronic dighi onary 1. The
pahies s g

electronic dictionary | 1nc

es a rrquidcrys

ar-display panel 11, and a

liquid pp¥stabndr ikeiel2nboledl NGl allbdyind atiabs trlonflitiR Gy Panel 11
It

under the control of a central process

ng un
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



(CPU)‘;S which is executed via a bus BUS so that a variety of pictures may
be di spl ayed on the display screen 2. The electronic dictionary | further-

i ncludes a read-only nmenory (ROVM) 14, and a static RAM (SR@;@ éﬁ; The ROM
14 contains processing prograns of the el ectronic dictionakydl Bh@@@@ter

data and text—data to be searched for in the electronic dictionary 1, etc.
The CPU 13 executes the processing prograns stored in the ROM 14 in
response to operations of the varietyldf- keys or input units 3 to 6 while
reserving a working area in the SRAM 15, so that the associated definitions
of English words which have been entered can be displayed in response to

t he userbﬁagggteggeration. During the processing, in response to the user's
character-entry opération, the CPU 13 allows the objects to be searched

for 19, be nargpyoeds dpuny | By SLEPA1HEEA Oe°BnoCatEaOhOLIBEd B i ng

retrieval to display the result, ereby achieving an i nproved usability.

Furt her : OB} B¢t be se h K Is the target is
9 SE Pnggggt%gﬁlgeP%%?ggn%?gn?fhe%P%s?ggkggFgéﬁéhﬁ%ﬁﬁgnﬁﬁgdgberation of

the opegathidedi al 14quiBr epyeiall Be sphhagChanka ha ,seauched ifgiia my be
selected in steps whil'e the definitions étc. are being presented. This also

achi eves cgRsitBRr av@dersabi Eoky drifiifg €bleS 13pual Wrewtell @idplidy al wi ndow
when t he ictionary A key 5B is activated after the electronic

panel 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



dictiénary Lis powered on using the operation of the power key 5A. The CPU
13 allows the character "A', which indicates that the dictionary Ais '

currently active, to appear at the bottom portion of the ini eggylzﬁ%
An indication area AR for the entered character streamis adj acent he

I ndication "A~ The display screen 2 presents a nessage " SEARCH FOR
ENGLI SH WORDS" in the center which indicates the functionality of the
dictionary A, followed by another megsage "ENTER AN ENGLI SH WORD' as an
operational navigation for users. For exanple, if a user wants to search
for an English word "Dl CTI ONARY", and the user enters an initial letter
"D', the U_%3 sear ches tgrougg the records in the ROM 14 in response to
the ent r§SbPCtR2 FHe Bhe| LEFEFD gRIecEP| BRAnEngPs RPREEFLOmhiogh theart with

"D' to be alphabetically presented, shown in Fig, 7. The_nunber of
Engl i sh %?ﬁ%g%%gb lﬁis b ayaBF 8°YeT al gﬁepP dERt8dta: Penseagehesmiarght

oot BB A" LB BL e L BRsanttyBUSRL S i oo 0
curser il S olled. SRS £1sBiHLelBe BASTHE otk MR G,
o oo P A, Ak Y 05 4 YDA QgBRL R o 1
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
.iﬂdicates that the dictionary A is currently active, to
appear at the bottom portion of the initial window. An
_indication area AR for-tﬁe entered character stream is
adjacént to £he 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. TFor 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



of the'window. Wiile the cursor K noves up and down and the display w ndow

Is scrolled through in this way, if the operating dial 4 is h
the cursor K pointing to the desired English word, the definﬁigiﬁfﬁgpﬂﬁhe

English word pointed by the cursor K are provided.. Wen 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 nunber of
English words to be displayable is prddernted in the same manner as above.
The cursor Kis again inserted so that the operation through the cursor K
may be accepted. Therefore, the electronic dictionary 1 is so designed
that ea@hsplagableetter is entered, the entered letter is subjected to
the forward matching retrieval and the search result is displayed, so that
the target cam dereesiKyitdlddted |y SAUCEyIEE esit athHRA'0f 1.4 hensepteh result,

an English word may be specified so that the definitions of the target
word caatbehsi ippyrawdsqohckhytf ehadcufberCRUndSdesl ap afidegbent Aa i nput - of
wi | dcard, nanely, 9 SEP2004 - 15 the asterisk "*" key, in the forward
mat chi ngresponeeato thendiahéngngpeshttbar aft theeapeyatsingt Gaklt Be desired
word which is not. correctly menorized would be sinply and quickly
sear chedan@r thej display wiptiaw Lsemcobliedi thrayghi bdowndncahe di spl ay
screen 2 upon the pressing operation of the _

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,



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 IS@ﬁPnﬁQﬁ
selected word, followed by the text presenting the associaEeé ' 5ns,
etc. to be displayed. Follow ng the displayed text, a word subsequent to
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 noves up and down at the hed@s-of the listed English words in
response to the dialing operation of the operating dial 4, and the

di splay window is scrolled through to indicate further English words and

texts o t%fkﬁ%&§ﬁru#&rﬁgfpe§nt€$eb@éf@g}%?%%%gﬁﬁﬁgEﬁgp%%%bgiefore, users

can | ook thr English words before an wor d of

intereStu§&@¥;Qﬂ9§Kﬁﬂ@li§ﬁ éﬁ&f@&%éfnénﬂfythgéetﬁgﬂ1£ﬁQ §F§g§88nwg 8

electronic dictionary 1. Furthermore, if there is any related Engl'ish word

such — asysyaR W hék tderib &Pl fYRembExi6a FH81achat §§m,[§mg| hid Qﬁiém&s
highlighted in the texts with predeterm ned nmarking a SEP 2004 -"16 the

head t hesefchdiferit is highlighted with marking, as the cursor K noves
In response to the operation of the operating dial 4, the cursor Kis
provi ded in piace ofid ke plaf ki Jdff 4 el gpesptwnoish abn 4he pressed while
the cursor Kis provided in place of the marking, the displayed w ndow is
swi t chediisplawi sciovenf2 tiypon etiat epré&sginghoperdtion 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

checking 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



Therefore, any related word or synonym can be readily found on the

el ectronic dictionary 1. Each tine the pressing operator 3 kft§§?5 , the
CPU 13 switches the displayed window to the previous w ndo C ters
are entered while the dictionary B or the dictionary Cis selected, the

CPU 13 uses the forward ..matching retrieval to display the target word as
wel|l as the corresponding spelling, definitions, etc. in the sane manner.
A nobile information device 20 accordimny to another enbodi ment of the

present invention is described with reference to Fig. 10. The nobile

I nformati on device 20 has a housing which is so dinensioned as to have
subst ant thel hetle thameosi.zeWad 1et Hat isf hiilyhldighdtedbmiiddineidkangy,y ak

i ncluding an operating dial 4 on the side thereof in the sanme fashion as
in the &shecrugsoer Hi sovesain respoaseptiiol dhienfopenmtiion defvitte 20- has a
liquid crystal display panel 11 forned on a surface thereof, over which a
t ouch- sefBpriptdngaddpnl2 .| ¥hiochmgort K disgpreviidedider 'tdaampuif deration i s
perfornmed according 9 S E P 2004 - 17 to-itens appearing on the liquid
cryst al Bﬁ§bﬂ§9-pa&€lth@.opﬁﬁgiinﬂ ddad 4 dek paesgesinwdiilehdhst ruct ure of
the mobil e information device 20. The sane reference nunerals are assigned
to the sSHESBFo&kdSaBTPNddedsAswklngeriod. the mpgkingycihsesbisnlayashnel 21

is formed_ on the ugger surface of the liquid crgﬁtal di spl ay panel 11 so
t hat thewagapwsls itched to a window of the related English word.

Therefore, any related word or synonym can be readily 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



| nput operation may be perforned through the touch-sensitive panel 21 by
the CPU 13. For the sake of convenience, the liquid crystal pggzp fﬁﬂ$|
11 may be divided into a character entry section 22 and a cha

di splay section 23, and the character-entry .section 22 includes key-like
items 24 arranged in the. same |ayout as that of the character-entry keys
6 on the electronic dictionary 11. Once a user taps the itens 24 with
fingers or a pentip in the characted7ertry section 22 on the liquid
crystal display panel 11 at the positions corresponding to characters
whi ch the user wants to enter, the CPU 13 enables the characters operated

by the uéérzﬁ{:é’m é&fiﬁﬂ BHrEHthz.%Hfdt gg—?g %?L?ﬁﬁ%?}%}ra@gﬁlelzal The CPU

13 allows t det ted characters't ter displ ay

section 23 orpide ii%%%ﬂ&é}@'dﬂ%%\gyofaﬂﬁé HR0cifal ot BRouser can

visual |y recogni ze whether or not t resent ed aracters are the desired

charact &ign11d henPoPheibA! 6 FRbE B0 deVihe SAnBAYLRErSHER AufliePaish 2004 -
18 structure also has a width di mensioned so that the device 20 can be

hel d by 9pe 8385gREdatySEhe SEARE BBEBKEOWsOtnkaus shawnt B8 ey .| @yout of
conput er keyboard shown in Fig. 2 is also divided into a pIurallty of

secti onsTNGI tusheséheit RENpeAelt BEr egnforpedesanthe. upher erdw ce 20
shown in Fig. 10 is held by the left hand, the operating dial 4 can al so
be of the liquid crystal display panel 11 so that the user's

input operation ﬁay 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



operatéd by thunb of the left hand, as in the electronic dictionary 1
shown in Fig. 4. In this case, the CPU 13 controls the liquid c I '
driver 12 so that the itens 24 representing predeterm ned keg/aéﬁl‘ié&glkey
| ayout of conputer keyboard can be provided on the liquid crystal display
panel 11. The™Ttens 24 representing the predeterm ned keys in the key

| ayout of conputer keyboard are provided so as to correspond to a

pr edet er mi ned nunber of keys, as shomml§n'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
associ at edrwdtiurddhen )y Hdens vipgard iigeddiesman. so Jest f tigal dyvivbepoa user

touches a region which is sensitive to the character "Q' on the liquid
crystal diasploay hedahdly ldne thendCR 18 ussao@limes ddiah idwe cshakagsein" Q' key
was entered. Accordingly, users who are not famliar wth the sane type of
devi ce cadiner dagi |havonow ahicaimpkeyesr dreeyooad eshatrn 915BPL@002 is18lswhi ch
positions fromthe key | ayout of personal conputer keyboard, and snoothly
oper at e tHaided datdw tierrmliidly aeft retitnigorni® whnkchrasenthémveounbad t he
character-entry keys corresponding to the keys nainly operated with
fingers dheneory. glitotharieple divdgnddee tdeviee 20 ghhowr| dni¥igt 0lOhe
character-entry keys corresponding to ,

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



t he ke&s mai nly operated with fingers of the left hand. Therefore, users
can nore readily know the positions where the desired keys are | ocated -
based on the key layout of personal conputer keyboard, and ngﬁgplgﬂggter
characters. Furthernore, a-row of the character-entry keys o] p I'ng
to the keys poesitioned to the right is positioned between rows of the
character-entry keys corresponding to the keys positioned to the left.
Therefore, if a |l arge nunber of charad%r-entry keys are arranged In a
smal | area, degradation in usability Is avoided. Furthernore, the col ored
keys allow the character-entry keys positioned to the right to be

di fferenthabad pbsaTibhe rEBAr FRECKaGN LY KEY BePRRLLI0RSd Lo, Lhe | ef t.
'y "kno Phe posrt R

I .
Therefore, usérs can nore rea i ons &Xdesired

keys arekggg@h?q'bgﬁgdsﬁgogﬂgyggéega%?ughgfFg@&g@qal conmput er keyboard,

and can snbothly enter charac | e colors are used to differentiate

the keys POSkhoREfmbPe! NEctbfind! 08 LAE ELYScRESIELEARYGhY g Ieft In

the illustrated enbodi nents, the present Invention IS not 04 - 20

limited tharateerasdtihexehar ackebspBhEYnkeXs L' feRaNdiAg 14 0 one row of
keys in the key Iayou??of ggrsonal gonpu?gr keyboar nafﬂbeytolored by the

same col epevhite@ afehh€ingews ef kB¥SrhighthBakay ardy ailspafadehe teewirard my
be colored by a different color. OQtherw se, coloring my be renoved, if
any. right 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



In the'illustrated enbodi nents,

2) are alternately positioned, and the rows of character-en
group R are displaced to the right relative to the rows of

character-entry keys in group L. However, the present invention is not
limted thereto, and the rows of character- entry keys in group R nay be

_ the rows of character- entry keys in group
R (see Fig. 2) and the rows of character-entry keys in grou§ $E£g Zgg%g )

di spl aced nerely to the right. Alterfatively, 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 enbodi nents, the
char act etimpted theystoor aedpbhdi oharacbee-entwrygf kkggs corricsgdn@ingayout of
conput er keyboard are positioned at a narrower spacing, but the

per sonal

present tﬁv@ﬁ@i@ﬁwianBEYBiihtéhethereﬂayouthefcbaraoneﬂ-enm@mtb&ys may. be
positioned at. an even spacing in the longitudinal direction, as

approprlhﬁﬁboﬁﬁﬁl@athecﬁai9€ﬁérbEnth9 Raje halerowhylehenbkbetd aow t o
habetic letters in the illustrated enbodi nents, 9 SEP 2004 21

ent er
present

an ability._t
enbodi nefit

t he

fvERYF oAl hRokeyi Anyeutt a&r the, kawRoand maycbepeodoaedepy havi ng

enter the letters of any other |an

code represented by the key layout of a typewiter, but the present
i nventi oA™Y s

In the illustrated embodiments, the rows of character;
entry keys in group R (see Fig. 2) and the rows of
character- entry keys in group L (see 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,

g guag In the illustrated
Q1LfREeRRaralrEr - eRERGTWEES S aPéoaﬁpangea Ec HEHONG .0 itfhe ASCI



not limted thereto. The present invention may be broadly happlied to key

| ayouts which conply with a variety of standards. Wil e thenp

inzention is inplemented in so-called PDAs including electrg Sifpn?go#
dictionaries and nobile .information devices in the illustrated

enbodi nents, +he present invention is not limted thereto, and may be
wdely applied to a variety of nobile units. According to the present

i nvention, therefore, a nobile devi€els arranged so that rows of a
plurality of character- entry keys in the horizontal direction are repeated
in the [|ongitudinal direction each row consi sting of keys mainly

operat ed ¢ r ft y erated with
fingers Oﬁbtﬁr%s@%% iﬁ ﬁg %@&nﬁéﬂbq¥§F¥§m%%ﬁgﬁna &Wﬂﬁter keyboar d,

in order ﬁe&gwace% ?ifa *ﬁg;r a%Tadb%&&% A eset\"h Scbf ory ihe, fn Cé'ogeto

enter a correéspondi ng charac hi's en evice To f
snoot hl y sgpebdhed hunksase Who are not famliar with the ~same type o
devi ce. g QEEA I M5 9 S%E 2004 1. A nobile device conprising a handheld

housing that g tRkl e11688Pakbal EmPbEemuhies, t@ﬁe”%ﬁh&ﬁ deylg tkﬁ"n.an
upright position; and two-groups of device keys nDunte on t ousi ng;

vx/]gerk ein Relysl Sre0BRTrahged GdCURANYPIRD GHEPASKAT &ddd Hedtdialtddy Bf rows
0 eys’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 preéent inventioh 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 invéntion, 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
opéfated with fingers of the right hand in the key layout of
personal computer keyboard, in ordef 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.



corresponding to the Ieft hand portions of the rows of a CMER]Y k§M$Pa2894
extending in the wdthwi se direction @& the device; a second offe of s

two groups conprises a second plurality of rows of keys, corresponding to
the remaining, right hand portions of the rows of a QAERTY keyboard,
extending in the widthw se direction of the device; and the two groups of
keys are shifted relative to each other, in the longitudinal direction of
t he device, sucChAIvg the rows corresponding to the | eft hand portions of
rows of a QAERTY keyboard are mi saligned relative to the rows
corresponding to the remaining, right hand portions of those sanme rows. 2.

A mobi l e gevi cglﬂﬁ@ﬁ%&yf& Clbﬂ.lpgs%ilgm 1, wherein the second group of device

keys is further s I'n a wdfhwi se direction of the device on the

housi ng wi t h rehpsdteld heusidpethhi fsstller tha itok widy imten kiey mobide dévie® by incandevi ce
according to aiml or 2, wherein the device keys are arranged on the
housi ng s RAHUAL@our of the first group of device keys is different

froma col our @fq %gp§§pg@gcgk@g??]&{wﬁéﬁé@?g§&z€% vherd, obi | e devi ce

according to Caim1l or 2, where s are arranged on the
housi ng such t adirst kee ol said twb pioeps easpokest Aefifst pdiralitydof eaws df gkeysps

t hat correspond to a row of .a RTY keyb the sane, whilst the
col ours 8?]%53@(%&%@ tﬁ? ippgqoﬁgfﬁ?er@&’ﬁd’}f@mgga[{\ﬁhﬁyﬁ%r r & o

di ffer entth@@%ﬁﬂﬂﬁis@dim@ﬁﬁ%{’&h&%@i@@gd are different. 23 9SEP2004 5. A nobile
devi ce according to any one of the preceding clains, further conprising

t ouch- sensi t i v seqogdi anecriysgidatweligspipaycoprists ¢ sgrond miwmbity effmowshelrleys, t he
devt e, Ko i, DS ORTEs R o RS REPRLALET XMt one
of the pregesinginGhawidthwideeli@ttion 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 first plurality of rows are interleaved with the second pIurQISﬁ&Po?UD4
rows; a first row of the first group of23keys is separated, in th

| ongi tudi nal direction of the device, fromthe correspondi ng row of the
second group of keys, corresponding to the sane row of a QAERTY keyboard,
by a first spacing; and said corresponding row of the second group of keys
IS separated, in the |longitudinal direction of the device, froma second
row of the first grmnpolﬁleck&yy&accmdMgeepnyldhmqf the ptebeding glaimy) furtfera QNERTY

keyboard, by a.secon ac di fferent fron1the first spacing.
7. A nobi F%‘%H%@P%E’uﬁ}géﬁ‘%mvﬁg%uﬁh ?ﬁy%fﬁml@ aWEWRuE Mmeansed¥hd spaci ng is
greater than tQ@efdd & dePids kB orfthe Roldie ﬁré"f@xﬂgz'dﬂﬂr thetoRer sl r1 ﬁgﬂl ng

devi ce keys on a handhel d housing of a nhobile device, the han housi ng
bei ng t al Festal digplay paned inguimeamen t he device is in an upright posi tion,
t he device keys corresponding to a those of a QNERTY keyboard, the key
arrangi ng nethod conprising the steps of: arranging the device keys on said

device in two groupg, mabild déi&ce@&@olﬂfng&alaﬂybﬁ@oﬂh@?fb‘éediﬁ@mduﬁk Rghekeihi I St
plurality of rovvs of ll;";i/ corresponding to the [eft hand portions of the

rows of a QUERIPY ity of reys errdnisgenvedorith h¢ ool obiraliy o€ 1w of ¢ he
device, and a Q?ﬁ&'}g &%Qfﬁéﬁ%&f s ﬁgg%;a?a?éﬂf’ﬁﬁﬁ{ ’H%{lgiufd%?%%e “”@“ty

of rows of keys, correspon Inirng, rig Rand:
the rows tie cbwc@/ﬁﬁii\fhé(égtﬁ&p@fﬂm@ﬂveﬂﬂﬂhegectdﬂdtgﬂ@pmfdctebyylo@ﬁeﬁﬁoh&@lglt@theDf t he

device; and shiftin he two groups of keys relative to each other in the
| ongi t udi f’?é’lle’ai"‘f‘é’}cfl gwg%ﬁ(tkﬁéb% i g@hﬁﬂ%‘:@ﬁaﬁn dt he rows correspondl ng to

the left hand pagtigngy dif WowObs aah@”seemgﬁ is KEPRRRL

m sal i gned relatlvetot OWS CcOrrespon othe rerra |ng, rlgt hand

portions bhgithdisa dm@ono&ﬁsthe 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



9. A key arranging nmethod according to Claim8, further conprisigngyt t
of shifting the second group of device2deys in a w dt hw se di regarsjgﬁtﬁ%‘

housing with respect to the first group of device keys. 10. A key

arrangi ng nethod according to daim8 or 9, further conprising the step of
maki ng the colour of the first group of device keys different fromthe

col our of the second group of device keys. 11. A key arrangi ng net hod

accor di NgQWERN¥ k8yBo&t afs midalihel relddiVR b Shdwis@rreSd@Rin2f toBK r&8aihing,
colour of the rows of the first and second groups that correspond to a

sane row Bghthaghprtipng ef hoss semet@wsane, whilst naking the colours of the
“rows of the first and second groups that correspond to different rows of a
QNERTY keyboard different. 12. A key arrangi ng nmethod according to any one
of Clhai ms 8 t091|1, f&ngdyfwn’angm'gmlgd‘th@fll d&g:ofdi@glﬁienﬁn(Sf, furﬂfe@\tblﬁbﬂﬁng F]he step
touch-sensjtiye |]qui rysta i spl.ay panel _i nput_ neans on the housing;
form ng d@%/? émﬂéb" ??Fﬁﬁ‘i@r%/oé‘? Hrdeyice &eis Hed vpbmiseaischen phibe hoysing vl st a

display RAP&Y: td MRYst @g,so'f&og ciating the device key images forned at
t he predet e?%[ne pogsigl ns on ?%SB%QI iquid crystal display panel input

means with a plurality of device keys on the housing; wherein the
plurality of deyice, . keys on the usin re arranged on the liquid crystal
di spl ay panel erut ﬁg%ﬁngﬁéeqﬁ%ﬁ@icﬁ ng & _f&“’ﬂ Tab E‘Wr‘f@mﬁﬁ?ﬁg&he
accor di ngstep ofAMkIABhOEolSrf TRe Brst Brodig of WBRESkEY s RFERMIAAE tﬁé%l&ﬁ"ﬂé‘{ﬁe keys
on said device further conprises: interleaving the first and secon

pl uraliti&sond groupof devies lEyp. 2004 25 separating a first row of the first
group of keys, in the longitudinal direction of the device, fromthe
correspondi ng row of the second group of keys, corresponding to the

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;



sanme row of a QAERTY keyboard, by a first spacing; and separati n% §§% 2004
correspondi ng row of the second group & 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 second spaci ng,
which is different fromthe first spacing. 14. A key arrangi ng net hod
according to Claim 13, wherein the second spacing is greater than the
first spacing. sefuBingR fR\o@E ANDSIEE ¥rodipRANG) G MeTbiBudARSIRAGBnAMEDI | €
device ingludes. a portrait--griented handheld housing, and keys which are
arranged PRVISLAFPT™ theRerasspepding rRu e the seroad s5pnmof kess capesperiiagte dhe

keyboard gfmardesEPOWERTLRR @eraay%ﬁﬂs}/%%gg 'u ;gqltdo a plurality of groups,

each group of keys being shly%ted 'n a nal direction of the
housi ng w t h r esnaeatingtseidaveecsprotingrow Tifdhedeoom] gronp ofikéys, & the darigitadinial h a

o ted MR hESSHITRER £scBortYow 8Y 08 st Trblp Sy, doliSsponting 1o e "
next row of a QWERTY keyboard, by a second spacing, which is different from the first

spacing.

14. A key arranging method according to Claim 13, wherein the second

spacing is greater than the first spacing.





