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MOBILE DEVICE AND KEY ARRANGING METHOD

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention generally relates to mobile
devices. More particularly, the present invention relates.
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 keyboard of a personal
computer are divided into a plurality of groupé, each group
of keys being shifted in the longitudinal direction of the
housing with respect to one another, and further relates to
a key arranging method.
2. Description of the Related.Art

Typically, personal computers incorporate a keyboard
having substantially the same key layout as the traditional
key layout of a typewriter, which is contrived to help
operators efficiently enter charadters_with fingers of both.
hands. Therefore, operators can comfortably operate’
keyboards which are manufactured by different companies.

Meanwhile, mobiie information devices or 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.
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Such mobile information devices which are contrivéd in
different manners so that keys may be;mounted thereon
eventually provide different key 1ayouts_from manufacturer
to manufacturer. Theréfore, a problem arises in that a
machine from one manufacturer may not be smoothly operated
by users who use macﬁines from different manufacturers, or
by users who are not familiar with the same type of machine.

Another.problem is that since a device incorporating
the key layout of a typewriter is landscape-oriented as
shown in Fig. i, the housing is held by'one hand while the
keys are operated with fingers of the other hand with

difficulty.

SUMMARY OF THE INVENTION

Accordingly, in view of the foregoing problems, the
present invention is directed to a mobile device, such as an
eléctronic dictionary and a mobile infdrmation device, which
can be smoothly operated by uéers who are not familiar with
the same type of device.

To this end, in one aspect of‘the present invention, a
mobile device includes a portrait-oriented handheld housing,
and keys mounted on the housing, the keys corresponding to
keys mounted on a landscape-oriented keyboard of a personal
computer, wherein each row of keys in the key layout of the

keyboard is divided into at least two groups including a
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first group of keys and a second group of keys, the first
group of keys being positioned along the width direction of
the housing; the second group of keys being positioned along
the width direction of the housing and arranged to be
shifted in the longitudinal direction of the housing with
respect to the first group of keys.

In another aspect of the present invention, a key
arranging method for arrenging keys on a portrait-oriented
handheld housing, the keys corresponding to keys mounted on
a landscape-oriented keyboard of a personal computer,
includes the steps of: dividing each row of keYs in the key
layout of the keyboard into at least two groups; positioning_
one group along the width direction of the housing as a
first group of keys; and positioning enother group along the
width direction of the housing as a second group of keys,
and shifting the second group of keys in the longitudinal
direction of the housing with respect to the first group of

keys.

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
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according to one embodiment of the present invention;

Fig. 4 is a view showing that the electronic dictionary
according to the embodiment of the present invention is held
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 initial window shown in Fig. 6;

Fig. 8 is a plan view of a display window which follows
the display window shown in Fig. 7:

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

Fig. 10 is a view of a mobile information device
according to aﬁother 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
Illustrative 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
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embodying a mobile device in accordance with an embodiment
of the present invention. The electronic dictionary 1 has a
rectangular configuration having a predetermined thickness
which is dimensioned so as to be held with one hand, and
have a portrait-oriented housing dimensioned to have, for
example, a height of 107.2 mm and a width of 69.3 mm. The
electronic dictionary 1 includes a display screen 2 formed
of a liquid crystal display panel on the ubper front surface
so that a search result and the like may be displayed on the
display screen 2. Thé electronic dictionary 1 further'-
includes a pressing operator 3, which is positioned on the
upper side of the housing relative to the display screenlz,-
for switching the current winddw appearing on the display
screen 2 to the previouélwindow. The electronic dictionary
1 fufther include§ 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 6f 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
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portrait-oriented mobile information device, the mobile
information device may function as a so-called handheld
device such that when the mobile information device is held
by, for example, the left hand, the_operating dial 4 can be
operated by thumb - -of the left hand, as shown in Fig. 4, with
the mobile information device being received by the palm.

The electronic 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 dictionary 1 can be thus
smoothly operated by users who are not familiar with this
type of device.

The functional keys Slinclude 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 1is powered on
or off by pressing the power key 5A. The dictionary A key
5B is pressed to search through a dictionary A, the
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
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operated to switch a window appearing on the display screen
2 to an enlarged version of the same.window. The jump key
5F is operated to jump to a desired page on the display
screen 2.

The character-entry keys 6 are arranged in such a
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 corresponding to the keys to be
typically pressed with fingers of the right hand. A variety
of key layouts have boen 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 Shown in part in Fig. 2, is
used herein by way of example. This'is said to resemble thé
well-known key 1ayout of a typewriter.

Specificaliy, with respect to the charactef-entry keys
in the key layout of personal computer keyboard shown in Fig.
2, the character-entry keys 6 are arranged in the following
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 6R1 in group R, namely,



the letter "¥"*, "u", "I", "O", and "P" keys, are positioned
in a second row of the character-entry keys 6. The second
row of dharacter-entry keys 6L2 in group L, namely, the
letter "A", "S", "D", "F", and "G" keys, are positioned in a
third row of the character-entry keys 6. The second row of
character-entry keys 6R2 in groﬁp R, namely, the letter "H",
"Jy*, "K", and "L" keys, are positioned in a fourth row of
the character-entry keys 6. The third row of charactef—
entry keys 6L3 in group L, namely, the letter characters "Zz",
"X", "Cc", "V", and "B" kejs, are positioned in a fifth row
of the character-entry keys 6. fhe 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
ke&s 6. In the sixth row, keys 6A and GB.respéctively
representing the hyphen (-) and asterisk (¥*) keys, which are
frequently used, afe 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



would readily know the positions where the desired keys are
located and therefore smoothly énter characters.

With the arrangement of the chafacter-entry keys 6, the
électfonic dictionary 1 is designed so that the character-
entry kej rows 6R1, 6R2, and 6R3 in group L of which 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 left hand. Therefore, a
section consisting of the'chafacter-entry key rows §L1, 6L2,
and 6L3 corresponding to the keys in group L can be
.intuitively differentiated from a section consisting df the
character-entry key rows 6R1l, 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 albng the width direction
are spaced apart at a predetermined interval P. Based on
the interval P, the character-entry key rows 6R1,'6R2,Iand
6R3 are displaced to the right relative to the character-
entry key rows 6L1; 6L2, and 6L3 af 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 6R1l,
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6R2, and 6R3, each key being positioned at a fixed interval.
For example, the "Q", "W", "E", “R"; and "T" keys of the kéy
row 6L1 are spaced apart from one another at an interval P,
and the "Y", "yU", "1I", "O", and "P" keys of the key row 6R1
are also spaced apart from one another at the interval P.
The "Y" key of the key row 6R1l is displaced widthwiée to the
right relative to the "Q" key of the key row 6L1 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 positioned
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 character-
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 6L1 and 6R1l, which are
arranged in one row in the key layout of personal computer

keyboard, corresponding to the keys which are typically .
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operated with fingers of the left hand and the right hand,
respectively, are close to each other. The character-entry
key rows 6L2 and 6R2, and 6L3 and 6R3 are arranged in the
same manher. This enables users to readily know the |
positions where fhe_desired keys are located from the key
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 between the key rows 6R1 and 6L2 are'designed in
a relation satisfying D2 > D1 as showh 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 6Ll1l, 6L2, and 6L3
corresponding to the keys operated with fihgers.of the left
hand are colored by a first color, and the character-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 visuaily differentiéted 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
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characters.

| Fig. 5 is a block diagram of the strucfure of the
electronic dictionary 1. The electronic dictionary 1
includes a liquid crystal display panel 11, and a liquid
crystal driver 12 for driving the liquid crystal display
panél 11 under the control of a central processing unit
(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 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.l,
character data and text data to be searched for in the
electronic dictionary 1, etc. The CPU 13 executes the
processing programs stofed in the ROM 14 in response to
operations of the variety of 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 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-
called 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
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selected from the listed objécts using the operation of the
operating dial 4. Moreover, the objects to be searched for
may be selected in steps.while the definitions etc. are

being presented. This also achieves an improved usability.

Fig. 6 is a plan viéw of an initial window when the
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 entered 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 displéyaﬁle 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
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displayable.

A cursor K indicated by a symbol of "hand" is inserted
at the top row-such that the cursor K moves up and down in
response to the dialing operation of the operating dial 4,
and the diéplay window is scrolled through to indicate
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
aléhabetically 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
eéch time a letter is entered, the entered letter is
subjected to the forward matching retrieval and the search
result is displayed, so that the targef can be easily found.
In such presentation of the search result, 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,
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the asterisk "*" key, in the forward matching retrieval
using the English character entry, so that the desired word
which is not correctly memorized would be simply'and quickly
searched for. '

Fig. 9 is a plan view of a display window on the
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 presenting the associated définitions, etc. to be
displayed. Following 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 moves up and
down at the heads of the listed English words 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
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the head thereof. While it is highlighted with marking, as
the cursor K moves in response to the operation of the
operating dial 4, the cursor K is provided in plade of the
marking. If the operating dial 4 is pressed while the
cursor K is provided in place of thé marking, the displayed
window is switched 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 selected, the CPU 13 uses the forward
matching retrieval to display the target'word as well as the
corresponding spelling, definitions, etc. in the same manner.

A mobile information 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
so 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
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to items appearing on the liguid crystal display panel 11.

Fig. 11 is a block diagram of the structure of the
mobile information device 20. The same reference numerals
are assigned to the same blocks as those shown in Fig. 5.
The touch-sensitive panel 21 is formed dn the upper surface
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 crysfal 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 crystai
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 characters 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
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structure also has a width dimensioned so that the device 20
can bé held by one hand of a user since each row of keys in
the key layout of computer keyboard shown in Fig. 2 is also
divided into a plurality of sections which are then mounted
thereon. For ekample, when the device 20 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 représenting 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 key layout of
computer keyboard are pfovided ={e) és to correspond to a
predetermined number of keys, as shown in Fig. 10.

The CPU 13 further allows the fegions 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 thereon.
Specifically, when a user touches a region which is
sensitive to fhe 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
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which positions from the key layout of personal computer
keyboard, and smoothly operate the device.

Furthermore, according to the present invention, thé
character-entry keys corresponding to the keys mainly
operated with fingers of the right hand are displaced to the
right relative to the character-entry keys corresponding to
'the.keys mainly operated with fingers of the left hand.
Therefore, users can“ﬁore readily know the positions where
the desired keys are located based on the key layout of
personal computer keybpard, 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 of 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
character-entry keys positioned to the left. Therefore,
users can more readily know the positiohs where the desired
keys are located based on the key layout of personal
computer 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
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limited thereto, and the character-entry keys corresponding
tb one row of keys in the key layout of personal computer
keyboard may be colored by the same color while another row
of keys in the key layout of the keyboard may be colored by
a different color. Otherwise, coloring.may be remo#ed, if
any.

In the illustrated embodiments, the rows of character-
entry keys in group R (see Fig. 2) and the rows of
character—éntry 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
character-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 corresponding to one row of keys in the key layout of
personal computer keyboard are positioned at a narrower
spacing, but the present.invention is not limited thereto.
The charadter-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,
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the present invention is not limited thereto, and may
incorporate keys having an ability to enter the letters of
any other language.

In the illustrated embodiments, the character-entry
keys are arranged according to the ASCII code represented by
the key layout of a typewriter, but the present invention is
not limited thereto. The preseﬁt invention may be broadly
applied to key layouts which comply with a variety'of
standards.

While the present iﬂventidn 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 character-
entry keys in the horizontal direction are repeated in the
longitudinal direction, each row consisting of keys mainly
operated with finéers of the left hand and keys mainly
operated with fingers of the right hand in the key layout of
personal computer keyboard, in order to provide each of the
character-entry keys for the function to enter a
corresponding character. This enables the mobile device to
be smoothly operatéd by users who are not familiar with the

same type of device.
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CLAIMS

1. A mobile device comprising a portrait-oriented
handheld housing, and keys mounted on the housing, said keys
corresponding to keys mounted on a landscape-oriented
keyboard of a personal computer,

wherein each row of keys mounted on the keyboard is
divided into at least two groups including a first group and
a second group,

the first group of keys being positioned along the
width direction of the housing,

the second group of keys being positioned along the
width direction of the housing and arranged to be shifted in
-the'longitudinal direction of thé housing with respect to

the first group of keys.

2. A mobile device according to Claim 1, wherein the
second group of keys is shifted along the width direction of

the housing with respect to the first group of keys.

3. A mobile device according to Claim 1 or 2, wherein the

keys are arranged on the housing in such a manner that the

color of the first group of keys is different from the color

of the second group of keys.

x ¢ L M s x|



- 23 -

4. A mobile device according to Claim 1, 2 or 3, wherein the
keys are arranged on the housing in such a manner that the
color of one row of keys in the first and second groups is
different from the color of another row of keys in the first

and second groups.

5. A mobile device according to any one of the preceding claims,
further comprising toﬁéﬂ¥sensi£ive IiQuid cryétél displéy
- panel input means,

wherein the keys on the housing are formed by said

touch—sensitivé liquid crystal display panel input means.

6. A mobile device according to any one of the preceding

Claims, wherein the groups of keys which are separated from a
first row of keys arranged in the horizontal direction of the
keyboard are positioned by a first spacing from the groups of
keys which are separated from a second row of keys arranged in'ﬁhé
horizontal direction of the keyboard, and

the group of keys on the first row which is adjacent to
the group of keys separated from the second row is
_ positioned therefrom by a second spacing which is different

from said first spacing.

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

second spacing is greater than the first spacing.

* c L M S * ’
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8. A key arranging method for arranging keys on a
portrait-oriented handheld housing, the keys corresponding
to keys mounted on a landsqape—oriented keyboard of a
personal computer, said key arranging method comprising the
steps of:

dividing each row of keys in the key layout of the
keyboard into at least two groups:

positioning one group.along the width direction of the
housing as a first group of keys; and

positioning another group along the width direction of
the housing as a second group of keys, and shifting the
second group of keys in the longitudinal direction of the

housing with respect to the first group of keys.

9. A key arranging method according to Claim 8,
wherein the second group of keys is shifted along the width

direction of the housing with respect to the first group of

keys.

10. A key arranging method according to Claim 8 or 9,

wherein the keys are arranged on the housing in such a
manner that the color of the first group of keys is

different from the color of the second group of keys.

AR
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11. A key arranging method according to Claim 8, 9 or 10,
wherein the keys are arranged on the housing in such a
manner that the color of one row of keys in the first and
second groups is different from the color of another row of

keys in the first and second groups.

12. A key arrahging method according to any one of Claims 8 to
11, further comprising .-- the steps of:
providing'touch-sensitivefliquid crystal display panel
input means on the housing:
forming key images at predetermined positions on the
liquid crystal display panel input means; and
associating the key images formed at the predetermined
positions on the liquid crystal display panel input means
with a plurality of the keys on the housing,
whereby the plurality of keys on the housing are
arranged on the liquid crystal display panel input means on

the housing.

13.A key arranging method according to anyioné.of Claims 8 to 12,
wherein the groups of keys which are separated from a first
row of keys arranged in the horizontal direction of the
keyboard are positioned by a first spacing from the groups
of keys which are separated from a second row of keys

arranged in the horizontal direction of the keyboard, and

-
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the group of keys on the first row which is adjacent to
the group of keys separated from the second row is
positioned therefrom by a second spacing which is different

from said first spacing.

14. A key arranging method according to Claim 13,

wherein the second spacing is greater than the first spacing.

A



