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- This invention rel at EQLﬁﬂ;
portabl e conmuni cation apparatus, and nore particularly, is suitably
applied to a portable tel ephone apparatus which displays a |ist of plural
ifenms registered in a nmenu. DESCRI PTI ON OF THE RELATED ART In
recent years, the diffusion of portable tel ephone apparatuses is
remar kabl'e, and, in proportion to it, a great variety of functions are

added- to the portable tel ephone apparatudes. There are various kinds of
such functions, as foll ows.

PORTABLE COMMUNICATION APPARATUS

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

This invention relates to a portable communication apparatus,
and more particularly, is suitably applied to a portable telephone

apparatus which displays a list of plural items registered in a

memf .

DESCRIPTION OF THE RELATED ART

In recent years, the diffusion of portable telephone
apparatuses is remarkable, and, in proportion to it, a great

variety of functions are added to the portable Eelephone

apparatuses. There are various kinds of such functions, as follows.

Telephone directory function for registering the telephone number
for each name, short-message transmission function for
trahsmitting a short telegraphic message, transfer function for
transferring a cell-in toward another terminal, and call put/in
limit function for limiting call-out and call-in, etc.
Usually, these functions are registered in a menu.

The menu
is read and a desired item is selected in turn, so that an

arbitrary setting can be obtained in accordance with a user’s

desire.

By the way, since the functional items to be displayed have .



Tel ephone directory function for registering the tel ephone nunber for each
name, short-nessage transm ssion function for transmtting a short

t el egraphi ¢ nmessage, transfer function for transferring a call-in toward
another termnal, and call out/in Ilimt function for limting call-out and
call-in, etc. Usual Iy, these functions are registered.in a nmenu.
The nenu Is read and a desired itemis selected in turn, so that an

arbitrary setting can be obtained in accé dance with a user's desire.
By the way, since the functional itens to be displayed have

2 I ncreased and the nunber of the rows and the nunber of the col umms
of the liquid crystal display which has been provided as a display neans
are not sufficient, the itens are separated into groups which are
respect i véhgreasgst impddthé numperecbfit bk irowssandi et humberr af \thiec holymns
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means are not sufficient, the items are separated into groups
which are respectively comprised of the related items, and the
menu which is provided in the portable telephone apparatus is
hierarchically constructed,.in general. So, when the stated
functional item is to be set, the group to which the functional
item beiongs is first'selected, and then the list of the items
which belong to the group is displayed. And, the desired
functional item is found during scrolling the list of the items,
and the cursor is adjusted to that portion to select the
functional item, and the setting is performed.

However, in the conventional menu displaying, ways of
displaying are the same with respect to a displéy of a group of
high hierarchy and a display of functional items of low hierarchy,
for this reason, there is such inconvenience that the hierarchy
where the user is at present become unclear ;nd so the desired
functional item can not be found, at the time of searching of the
desired fﬁnctional item. This problem occurs the more often the
more the hierarchies are increased and the structure is
complicated{ and-it is considered that the problem occurs still
more often.when the number of the functional items is hereafter

increased in accordance with increasing of the functions.

S Y OF THE INVENTION



functional itemis to be set, the group to which the functional item
belongs is first selected, and then the list of the itens which belong to
the group is displayed. And, the desired functional itemis found during
scrolling the list of the itenms, and the cursor is adjusted to that
partion to select the functional item and the setting is perforned.
However, in the conventional nenu displaying, ways of displaying are the

same with respect to a display of a groug of high hierarchy and a displ ay
of functional itenms of |ow hierarchy, fér this reason, there is such

I nconveni ence that the hierarchy where the user is at present becone

uncl ear and so the desired functional itemcan not be found, at the tine
of searching of the desired functional item This problemoccurs the nore
often the norelhhedu efatihdi Bregoéng nGEreabddctinet tthd ssinveiticom is to
conplicated, and it is considered that the problemoccurs still nore often
when t he prAMice af PPRERRL M COMBIRY CatiopsaPRATAINS Y REGh RIQVAE88ER i n
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time of displaying a list of plural items.

The foregoing object and other objects of the invention have
been achieved by the provision of a portable communication
apparatus in which, in the case where the plural items have been
separated into groups and formed into hierarchical structure, a
display layout is changed for each hierarchy at the time of
displaying the list of the items. .Thereby, the user can know which
hierarchy’s items are currently being displayed by viewing the
difference among the display layouts, and therefore can easily
find out the object item.

Besides, in the present invention, in the case of displaying
the list of the plural items, the plural items are separated into

- groups, and the group name to which the displayed items belong is
displayed on the display means. In this way;'the usef becdme
capable of easily finding out the object item, taking the group _
name as a guide.

The nature, principle and utility of the inveption will
become more apparent from the following detailed description when
read in conjunction with the accompanying drawings in which like

parts are designated by like reference numerals or characters.

BRIEF DESCRIPTION OF THE DRAWINGS



In view of the foregoing, an object of this inventionis to provide a
portabl e communi cati on apparatus which provides a display on which a user
can easily find an object item at the time of displaying a list of plural
itens. - The foregoing object and other objects of the invention have
been achi eved by the provision of a portable conmmunication apparatus in
which, in the case where the plural itens have been separated into groups
and formed into hierarchical structure, a display |layout is changed for
each hierarchy at the tinme of displayinddthe |ist of the itens. Thereby,

t he user can know which hierarchy's itens are currently being displayed by
viewing the difference anong the display |ayouts, and therefore can easily
find out the object item Besides, in the present invention, in the
case of di spl ayiImgthehasc¢dmpanying draingsk itens, the plural itens are
separated into roups, and the group nane to which the displayed itens

belong is displ d*oh® th&GeLprs cﬁéﬁﬁ?‘“ ?W’f‘iﬁgs.%y?e??ﬁ?luser becone
capabl e of, 2asi t¥efdd'Ue"d pHLedie Ri&Hore! GBbat AN QIO WD, JA3T as

gui de.
embodiment of the present invention;

Fig. 2 is a block diagram showing a constitution of the
circuit which is provided within the portable telephone apparatus;

Fig. 3 is a schematic diagram showing a mechanism of the jog
dial schematically;

Figs. 4A and 4B are schematic diagrams showing a
constitution of a rotary encoder;

Figs. 5A and 5B are diagrams showing the output waveform of
the rotary encoder; |

Fig. 6 is a schematic diagram explaining the menu structure
according to the first embodiment;

Figs. 7A to 7K, 8A to 8J, and 9A to 9J are schematic
diagrams explaining the menu displaying according to the first
embodimen;;, )

Fig. 10 is a flow chart showing the procedure of the menu
displaying according to_tbe first embodiment;

Fig. 11 is a schematic diagram explaining the menu structure
according to the second embodiment;

Figs. 12A to 12G, 13H to 13N, 14A to 14G, and 15H to 15L are
schematic diagrams explaining the menu displaying according to the

second embodiment;

Fig. 16 is a flow chart showing the procedure of the menu



The nature, principle and utility of the invention wll becone nore
apparent fromthe follow ng detailed description when read in conjunction
wi th the acconpanying drawi ngs in which |ike parts are designated by |ike

reference nunmeral s or characters. BRI EF DESCRI PTI ON OF THE DRAW NGS

4. I n the acconpanyi ng draw ngs: Fig. 1 is a schematic
dlagran1shomﬁng the general constitution of a portable tel ephone apparatus
accor-ding to one enbodi nent of the present invention; Fig. 2is a
bl ock di agram showi ng a constitution of Phe circuit which is provided

wi thin the portabl e tel ephone apparat us; Fig. 3 is a schematic

di agram showi ng a nechanismof the jog dial schematically; Fi gs.

4A and 4B are schematic diagrans show ng a
displaying according to the second embodiment;

Figs. 17A to 17J are schematic diagrams explaining the case
where the display layout has been changed by changing the
character font; and

Fig. 18 is a schematic diagram explaining the case where the
broken line for indicating the boundary of the group has been

displayed.

DETAILED DESCRIPTION OF THE EMBODIMENT

Preferred embodiments of this invention will be described
with reference to the accompanying drawings:

At first, the overall configuration and the circuit
configuration of a portable telephone apparatus 1 will be
explained with reference to Figs. 1 and 2. The-portable telephone
apparatus 1 is roughly composed of a main body 2 of the apparatus
and an arm microphone 3 which is attached to the side of the main
body so as to be freely rotated (opened and ;losed).' Therefore,
while the apparatus is not in use, the size of the portable
telephone apparatus 1 can be further reduced by closing the arm
microphone 3.

The arm microphone 3 has a function for negating the
operation of ieys other than the spe&ific key in a closed state
{hereinafter, referred to as a key-lock function), in addition to
a function for controlling on-hook or off-hook in response to an

opening or closing operation. In this connection, the key-lock



constitution of a rotary encoder; 'Figs. 5A and 5B are di agrans
showi ng t he output waveformof the rotary encoder; Fig. 6 is a

schemati c di agram expl ai ning the nmenu structure according to the first
enbodi nment ; Figs. 7TAto 7K, 8A to 8J, and 9A to 9J are schematic

di.agranms expl ai ning the nenu di splaying according to the first

enbodi nent ;

Fig. 10 is a flow chart showi ng the procedure of the nenu displaying
according to the first enbodi nent; Fig. 11 is a schematic diagram
expl aining the nenu structure accordin& to the second enbodi nent;

Figs. 12A to 12G 13H to 13N, 14A to 14G and 15H to 15L are

di agrans expl ai ni ng the nenu di spl ayi ng according to the second

schemati c

enbodi nment ; Fig. 16 is a flow chart show ng the procedure of the

nmenu condition can be canceled by opening the arm mbcrophone 3.

Such the key-lock function prevents operation keys from

being inadvertently pressed to start malfunction while the

portable telephone apparatus 1 is put in a pocket or a bag.

On the other hand, the main body 2 of the apparatus is

provided with the various operation keys and a signal processing

circuit, A speaker 4 paired with the arm microphone 3, a liquid

crystal display (LCD) 5, and plural operation keys 6 to which

various functions are assigned are provided on the surface of the

main body 2 of the apparatus. And a central processing unit (CPU)

7 which uses those as input/output devices is built into the main

body.

The CPU 7 controis the liquid crystal display 5 via a 1iqﬁid

crystal display driver 5A to display informatioﬁ according to an

instruction input from the operation keys 6 with a character font

of an appropriate size. In addition, the CPU 7 controls a

transmitter-receiver circuit part 10 to transmit and receive

information to and from a base station apparatus via an antenna 11

connected to the part 10. The CPU 7 operates based on programs

stored in a read only memory (ROM) 8 and data read into a random

access memory (RAM) 9.

In this connection, a card socket 13 is connected to the CPU

7, and management information on subscribers is read from a

subscriber ID card 12 (in this embecdiment, a subscriber identity

module (SIM) card) inserted into the card socket 13 and utilized



di spl ayi ng according to the second enbodi nent; Figs. 17A to 17J are
schemati c di agrans explaining the case where the display |ayout has been
changed by changing the character font; and Fig. 18 is a schematic
di agram expl aining the case where the broken line for indicating the
boundary of the group has been displ ayed. DETAI LED DESCRI PTI ON OF THE
EVMBODI MENT Preferred enbodi nents of this invention will be
described wth reference to the acconpanyi ng draw ngs: At first,
the overall configuration and the circuit 7 configuration of a portable

t el ephone apparatus 1 will be explained with reference to Figs. 1 and 2.
The portabl e tel ephone - apparatus 1 is roughly conposed of a main body 2 of
the apparatus and an arm m crophone 3 which is attached to the side of the
mai N bodyes® ceatkeLbing.reely rotated (opened and cl osed). Therefore,

whil e the apparatus is not in use, the size of the portable telephone
apparatus 1 can be thist kennectinred the Hawidhgryatakdhspipyr Hptamprides a

The arm m crophone 3 has a function for negating the operation of keys

ot her tharmatrRix GECPiXRIKMRViRge (9% dBFtaRGR e 40 dots X 97 dots, and

these dots can be used to display information with two types of
fonts. One of the fonts is a small font for displaying one
character with, for instance, vertical 7 dots X lateral 5 dots,
while the other is a large font for displaying one character with,
for instance, vertical 15 dots X lateral 8 dots. Therefore, the
use of the small font enables vertical five characters and lateral
sixteen characters (that is, characters of 5 rows X 16 columns) to
be displayed, while the use of the large font enables vertical two
characters and lateral ten characters (that is, characters of 2
rows X 10 columns) to be displayed.

As a.general rule, the large font is use& to display the
characters input by the user, while the small font is used to
display the massage from the apparatus. However, if the number of
characters input by the user exceeds a predeéermined number (for
instance, about twenty characters), the font size is automatically
switched from the large font to the small font.

Such a font-switching function enables large characters to
be input with the contents of input confirmed while the number of
the input charﬁcters is small, thereby incorrect inputs can be
reduced. Moreover, if the number of the characters is large, the
input information on the same item can be checked on a screen, and

the contents of input can be easily understood.



(hereinafter, referred to as a key-lock function), in addition to a
function for controlling on-hook or off-hook in response to an openi ng or
closing operation. In this connection, the key-Ilock

condition can be cancel ed by opening the arm m crophone 3. Such the
key-1ock function prevents operation keys from being inadvertently pressed
to start malfunction while the portable tel ephone apparatus 1 is put in a
pocket or a bag. On the other hang, the main body 2 of the apparatus -
is provided wth the various operation keys and a signal processing
circuit. A speaker 4 paired with the arm m crophone 3, a liquid crystal
display (LCD) 5, and plural operation keys 6 to which various functions
are assigned are provided on the surface of the nain body 2 of the

apparatus. And Regepttlid dpefatson eyensiptdRlded dnWHE alifeBody @5 &£as

I nput/out put devices is built into the nmain body.
the apparatus will be explained. In the case of this embodiment,
the operation keys 6 comprises ten keys: a power key 6A, numerical
keys 6B of “0” to “9”, a “#” key 6C, a “*¥” key 6D, a send key 6E, an
end key 6F, a menu key'SG, a clear key 6H, a record key 6I, and a
jog dial 6J. The operation keys 6A to 6H are disposed on the front
surface of the main body 2 of the apparatus, and the remaining two
operation keys 6I and 6J are disposed on the sides of the maiﬁ
bodi 2 of the apparatus.

The main functions assigned to respective operation keys are
as follows. At first, the power key 6A is a key for supplying
power to an internal circuit in the main hody 2 of the apparatus.
The power is turned on by the first push-down operation, and the
power is turn off by the second push-down operafion. However, in
the case where the personal identity number (PIN) has not been
input by the user during thirty seconds after turning-on of the ‘
povwer through the Power key 6A, the CPU 7 aefects this to
automatically turn the power off. This prevents the power from
remaining turned on due to malfunction.

Next, ten numerical keys 6B will Be explained. These ten
numerical keys 6B are used éo input not only numerals but also
alphabet. In the case of this embodiment, the plural alphabetical
characters are assigned to each of the eight numerical keys “2” to
“9” excluding “0” and “1”, thereby alphabet can be input through

these keys. For instance, “a” to “c” are assigned to the “2” key,



The CPU 7 controls the liquid crystal display 5 via a liquid crystal
display driver 5A to display information according to an instruction input
fromthe operation keys 6 with a character font of an appropriate size. In
addition, the CPU 7 controls a transmitter-receiver circuit part 10 to
transmt and receive information to and froma base station apparatus via
an antenna 11 connected to the part 10. The CPU 7 operates based on
prograns stored in a read only nenmory ROV 8 and.data read into a random
access nenory (RAM 9. In this connection, a card socket 13 is
connected to the CPU 7, and managenent information on subscribers is read
froma subscriber ID card 12 (in this enbodi ment, a subscriber identity
nodule (SIM card) inserted into the card socket 13 and utilized
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di spl ay ghggggzéézair% likewise assigned to the other keys.

At the time of inputting aiphabet, the first character can
be input by pushing the same key once, the second character can be
input by pushing the same key twice, and the third character can
be input by pushing the same key three times, in sequence.

The send key 6E is a key for inputting the operation start
command at the tiﬁe of calling a telephone number, manually input
thréugh the numerical keys 6B, or a destination telephone number,
selected from the screen of telephone-directory list. In addition,
the send key 6E is used to call the history of past dials.

The end key 6F is a key for inputting a speech end command.
In this connection, the speech end command can also be input by
cloéing the arm microphone 3.

" The menu key 6G is used to switch the screen, displayed on
the liquid crystal display 5, between the initial screen and the
menu screen. Usually, the portable telephon; apparatus 1 displays
time, and so on, as the initial screen. When the menu key 6G is
pushed in this state, the display can be switched to the menu
screen for setting the various functional items. Besides, if the
menu key 6G is pushed while the menu screen is being displayed,
the display can immediately return t6 the initial screen whatevef
screen is being displayed.

Besides, the menu key 6G is assigned a function as the only

operation key which can cancel the key-lock state. That is, as



matri x of pixels having, for instance, 40 dots X 97 dots, and these dots
can be used to display information with two types of fonts. One of the
fonts is a small font for displaying one character with, for instance,
vertical 7 dots X lateral 5 dots, while the other is a large font for

di spl ayi ng one character with, for instance, vertical 15 dots X | ateral 8
dots. Therefore, the wuse of the small font enables vertical five
characters and | ateral sixteen characterg (that is, characters of 5 rows X
16 colums) to be displayed, while the use of the |arge font enabl es
vertical two characters and lateral ten characters (that is, characters of
2 rows X 10 columms) to be displayed. As a general rule, the |arge
font is used to display the characters input by the user, while the small
font is udescribedipbpiay thee amssaees fisopPrmel b a8y sheskevihnskestate t he

nunber of racters inp e, us eds a _predet erm ned nunber (for
i nst ance, ¥ Bbgﬁtéa ééﬁ%ﬂéﬁ?r )is %%?sfé %yﬁﬁ?rp fﬁcﬁﬁﬁ|W?&P|§

swi tched Oﬂl-t Hedl, 98t f QDtarhQ thCesitile £hORtkey-10ck staburd

font-sw tc i ng l?’f‘snéat I'on enabl es | ar%e char act eresy t 8 be I nput w t‘ﬁw%e
contents &b keptictdwefl staesl. whil e the nunber of the input characters is
smal |, thereby incorrect inputs can be reduced. Mreover, if the nunber

of the charact efthei secord ket RE isimkey whieh dd LsAdoke taReoFdme it em can be

checked 002 S0l AP Ma o) ReSQLAN S babBYL: S8 RELEEFLLY, YndeLs] 00l

key 6I is mounted on the top surface of the main body 2 of the
apparatus opposite to the arm microphone 3 so as to be operated by
the user’s hand holding the main body 2 of the apparatus.

Finally, the jog dial 6J having the central function within
the ten operation keys will be explained. .The jog dial 6J is
provided in the upper part of the side of the main body 2 of the
apparatus opposite to the arm microphone 3 and near the speaker 4,
and can be operated by the user's hand holding tﬁe main body 2 of
the apparatus just as the record key 6I.

The jog dial 6J can be independently operated in the
circumferential direction and the radial direction. As shown in
Fig. 3, it comprises a disc-like member (consisting a rotary
encoder) which rotates around a rotation axis O in the
circumferential direction (as shown by the arrows A and B), a
slide plate (not shown) which can slide in the radial direétion
{(as shown by the arrows C and D), and a slide switch SW.

In this connection, ﬁhe slide hlate and the slide switch SW
are urged-in the direction shown by the arrow C. Besides, the

rotation axis O is fixed to the slide plate. When the jog dial 6J

32
e



8. Next, the operation keys 6 provided on the nmain body 2 of the
apparatus wl | be explained. In the case of this enbodinment, the operation
keys 6 conprises ten keys: a power key 6A, nunerical keys 6B of "0" to
"9", a "#" key 6C, a "*" key 6D, a send key 6E, an end key 6F, a nenu key
6G a clear key 6H, a record key 61, and a jog dial 6J. The operation keys
6A to 6H are disposed on the front surface of the main body 2 of the
apparatus, and the remaining two operation keys 61 and 6J are di sposed on
the sides of the main body 2 of the appdratus. The main functions
assigned to respective operation keys are as follows. At first, the power
key 6A is a key for supplying power to an internal circuit in the main
body 2 of the apparatus. The power is turned on by the first push-down
oper at i obs rushedhén fhaudirestien phovn By thec aFzed ity Jiehr@83#Y oper at i on.

However, in e_casge, where the ers i d |t er has not been
i nput bye??fﬁietfsgﬁ“dﬁfﬁ‘%% "(”%FFF?]' %g bé?tg‘l’ uﬁﬁtheg Snpg I\%‘é
slide switch SW in order to turn the switch on. The CPU 7
discriminates whether or not the jog dial 6J has béen clicked, by
detecting ON/OFF state of the slide switch SW.

The rotary encoder which slides integrally with the slide
plate comprises two discs 6J1 and 6J2, as shown in Figs. 4A and 4B.
The disc 6J1 is a movable member laminated on the top surface of
the disc 6J2, and is mounted so as to rotate relative to the disc
6J2 fixed to the slide plate. The movable disc 6J1 has a pair of
opposite electrodes 6J21. When assembled, the opposite electro&es
6J21 slidably contact twenty pairs of opposite electrodes 6J22
provided along the circumference of the disc 6J2. In this
connection, the opposite electrodes 6J22 p;ovidéd on the fixed
disc 6J2, which are disposed on the inner and outer
circumferential sides, respectively, are slightly offset from each
other. -

Therefore, as to the potential which is outputted from the
opposite electrodes 6J22, when the jog dial 6J is rotated in the
direction shown by the arrow A, the pogential of the inner side
falls to the earth potential first, as shown in Fig. 5A. On the
contrary, when the jog dial 6J is rotated in the direction shown
by the arrow B, the potential of the outer side falls to the earth
potential .first, as shown in Fig. 5B. wusing this nature, by

detecting which of the inner side potential and the outer side



power through the Power key 6A, the CPU 7 detects this to automatically
turn the power off. This prevents the power from remaining turned on due
to mal function. Next, ten nunerical keys 6B will be expl ai ned.
These ten nunerical keys 6B are used to input not only nunerals but also
al phabet. In the case of this enbodi nent, the plural al phabetical
characters are assigned to each of the eight nunerical keys "2" to "9"

excluding "0" and "1", thereby al phabet can be input through these keys.
For instance, "a" to "c" are assigned tq,the "2" key,

9 "d" to "f" are assigned to the "3" key, and the other al phabeti cal
characters are |likew se assigned to the other keys. At the tinme of
i nputting al phabet, the first character can be input by pushing the sane
key oncepotdretisdc alllshBimsstt, ethe axbtatiohab dideetpus hbnrhehgogaatakeay t W ce,
and the third character can be input by pushing the sanme key three tines,
in Sequeﬁgegetected_ Besides, the rotation quantity of the jog dial 6J can
be detected'by counting the number of pulses output from the ocuter
side electrodes.
Next, a typical example of operation using the jog dial 6J
will be explained. By performing up ér down operation of the jog
dial 6J to the circumferential direction while various list
screens are being displayed on the liguid crystal display 5, the
curéor which is being displayed on the liquid crystal display 5
can be moved to the vertical direction. In this case, by pushing
the jog dial 6J to the radial direction in this state (hereinafter,
this is referred to as clicking), the CPU 7 can be instructed to
read detailed information on the item on which the cursor is
located or the item of the low hierarchy of the'clicked item.
Besides, by rotating the jog dial 6J in the circumferential
direction during conversation, the loudnes§ of the receiving sound
can be adjusted. Besides, by clicking the jéé dial 6J during
conversation, the muting can be performed.
Receiving the stream of realizing the high-level function of
the portable telephone apparatus of recent years, the portable
telephone apparatus 1 has various functions, such as the telephone
directory function, the transfer funétion, the short-message
transmission function, and the call out/in limit function. These
functions ‘are registered in the menu, and by calling cut the menu

screen, setting can be performed at any time according to the



The send key 6E is a key for inputting the operation start comand at the
time of calling a tel ephone nunber, manually input through the nunerical

keys 6B, or a destination tel ephone nunber,

selected fromthe screen of

tel ephone-directory list. In addition, the send key 6E is used to call the
hi story of past dials. The end key 6F is a key for inputting a
speech end command. |In this connection, the speech end conmand can al so be
i nput by closing the arm m crophone 3, The nmenu key 6Gis used to
switch the screen, displayed on the Iiﬁuid crystal display 5, between the
initial screen and the nenu screen. Usually, the portable tel ephone
apparatus 1 displays tine, and so on, as the initial screen. Wen the nenu
key 6Gis pushed in this state, the display can be switched to the nenu
screen

6G i s pushed while the nenu screen is being displayed,

fder®etdddliz .t he various functional itens. Besides, if the nenu key

imredi ately refhemeny finetheindrdabier takephiontecapparsnrseanwisl s ipw
di spl ayed. Besi des, the nenu key 6G is assigned a function as the

only

oFRIAINGH - K HPHRVEE N oY dhRcEFriRiine-9f| Bk menn @ndThts is, as

displaying method will be explained here, and the explanation of
the contents of the functional items will be omitted. As shown in
Fig. 6, the menu of the portable telephone apparatus 1 is first
separated into ten groups of the related items, and then the
respective functional items are contained under the respective
groﬁps; in this way, the menu is formed on the basis of so-called
hierarchical structure. For instance, it is such that the
functional items “1 to x” are contained in the low hierarchy of the
group 1, and the functional items “1 to y” are contained in the low
hierarchy of the group 2.

| By the way, in the case of the menu.whicﬁ has hierarchical
structure in this way, usually, there is such a possibility that
the user can not recognize which hierarchy does the screen being
displayed in vhen the list is displayed, as described in the term
“Deécription of the Related Art”. For this reason, in the portable
telephone apparatus 1, the screen layout is changed in accordance
with the depth of hierarchy, so that it is facilitated to
recognize that in which hierarchy in the menu the user is at the

present time.

The concrete displaying method will be now explained with

reference-to the layout of_the menu screen shown in Figs. 7A to 7K,

8A to 8J, and 9A to 9J.

t he di splay can



10 descri bed above, the apparatus is normally in the key-lock state
whil e the arm m crophone 3 is closed, however, when the nenu key 6Gis
pushed, it is able to escape fromkey-lock state and to nove to key-active
state. The record key 61 is a key which is used to record
conversations and to reproduce the recorded conversations, and the key 6l
i's mounted on the top surface of the main body 2 of the apparatus opposite
to the arm m crophone 3 so as to be operated by the user's hand hol di ng
the main body 2 of the apparatus. - 14 Finally, the jog dial 6J having
the central function wthin the ten operation _keys will be explained. The
jog dial 6J is provided in the upper part of the side of the main body 2
of the apparatus opposite to the arm m crophone 3 and near the speaker 4,

and can be opefrat ele Portadleseslephonadappd titeg Lhewhemi thieougn® lafy 6Ghe
apparatus just as the record key 6l. The jog dial 6J can be

i ndependéat byshesbr shedrespadtive growr mRERERT dhedBreERs ch nd BRe radial
(consi st Mhgpiavet 7y thechiufia Propbah PPLAES BORE £ B bomme 6 11
the menu screen, as shown in Fig. 7A. At this time, the cursor for

indicating the portion which is being selected at present (that is,

the portion of white-black inversion displaying) is positioned on

the first line of the group 1, and each group name is displayed in

a left-aligned manner with respect to the top of each line.

) By rotating the jog dial 6J upwardly or downwardly in the
first-page displaying (hereinafter, this i? referred toras up or
down operation), the cursor can be moved 9pwa:dly.o::§owﬁwardly.
For instance, when down operation of the jog dial &J ié 6£ce
performed in the state shown in Fig. 7A, the cursor can.be lowered
by one line and moved to the placé of the group‘2,-as shown in Fig.
7B. When down operation of the jog dial 6J is further performed
once in this state, the cursor can be further lowered by one line
and moved to the place of the group 3, as shown in Fig. 7C. When
down operation of the joé dial 6J is sequentially performed in
like manner, the cursor can be moved to the forth line of the
group 4 or the fifth line of the group 5, as.shown in Figs. 7D and
7E. .

On the contrary, When up operation of the jog dial 6J is
sequentially performed, the cursor can be sequentially moved

upwardly line by line, as shown in Figs. 7E to 7A.

As shown in Fig. 7E, when down operation of the jog dial 6J



circunferential direction (as showm by the arrows A and B), a slide plate
(not shown) which can slide in the radial direction (as shown by the
arrows C and D), and a slide switch SW In this connection, the
slide plate and the slide switch SW are urged in the direction shown by
the arrow C. Besides, the rotation axis Ois fixed to the slide plate.
When the jog dial 6J I's pushed in the direction shown by

the arrow D, the rotary encoder can slide integrally with the slide plate
to push down the slide switch SWin grgder to turn the switch on. The CPU 7
di scrim nates whether or not the jog dial 6J has been clicked, by
detecting OV OFF state of the slide switch SW The rotary encoder
which slides integrally with the slide plate conprises tw discs 6J1 and
6J2, asishowe prrFormed 44 sudh4B stafiecthat cth@) turgson Yimsline thenber
Ian1nated on the top surface of the disc 6J2, and,is nounted so as to
rot at e PE2eg iofc thg 9FERyiSyc which is the end of the first page of the

menu screen, the groups 6 to 10 are displayed as the second page

of the menu screen this time, as shown in Fig. 7F. At this time,

as with the first page, each group name is displayed in a left-

aligned manner with respect to the top of each line, in the second

page too.

Besides, in the second page too, by performing up or down
opefation of the jog dial 6J, the cursor can be moved upwardly or
downwardly. For instance, when down operation of fhe jog dial Sq
is once performed-in the state shown in Fig. 7F, the cur%br can be
moved to the second line of the group 7, as shown in Fig. 7G. When
down operation of the jog dial 6J is further performed once in
this state, the cursor can be moved to the thir& line of the group
8, as shown in Fig. 7H. When down operation of the jog dial 6J is
sequentially performed in like manner, the cursor can be moved to
the forth line of the group 9 or the fifth line of the group 10,
as shown in Fig. 7I and Fig. 7J.

When up operation of the jog dial 6J is sequentially
perfbrmed in contrast with this, the cursor can be sequentially
moved upwardly line by llne, as shown in Figs. 7J to 7F.

In the portable telephone apparatus 1, when the cursor is
adjusted to the place of the desired group name and the jog dial

6J is clicked, the items of the low hierarchy of that group are

displayed. For instance, when the jog dial 6J is clicked in such a



6J2 fixed to the slide plate. The novable disc 6J1 has a pair of opposite
el ectrodes 6J21. Wen assenbl ed, the opposite el ectrodes 6J21 slidably
contact twenty pairs of opposite el ectrodes 6J22 provided along the
circunference of the disc 6J2. In this connection, the opposite el ectrodes
6J22 provided on the fixed disc 6J2, which are disposed on the inner and
outer circunferential sides, respectively, are slightly offset from each
ot her . Therefore, as to the potggntial which is outputted fromthe
opposite el ectrodes 6J22, when the jog dial 6J is rotated in the direction
shown by the arrow A, the potential of the inner side falls to the earth
potential first, as shown in Fig. 5A. On the contrary, when the jog dial
6J is rotated in the direction shown by the arrow B, the potential of the
out er sisimtieakhsttihd learearthiegpdnethe ghlalcer of, tlas gronpnl10nadighownB. USi ng
this nature, by detecting which of the inner side potential and the outer
side in Fig. 7J, the functional items which belong to]the group 10 are
displayed as shown in Fig. 7K.
At this time, in the first line of the liquid crystal
display 5, the name of the high hierarchy to which those
functional items belong is displayed, that is, the group name is
displayed in this case, while in the second line to the fifth line,
the respective functional items are displayed. By virtue of
disélaying the name of the high hierarchy in the fifth line of the
liquid crystal display 5 in this manner, the user is able to loock
at this and to easily understand whether he is in the low
hierarchy or not at present, and élso able to easily understand
that under which hierarchy he is.
Besides, each functional item is displayéd in such a manner
that it is indented by two characters from. the head of each line.
The display formats are changed between high hierarchy and low
hierarchy in this way, therefore, the user is able to discover at
a glance that he is in the low hierarchy, without reading of the
group name. '
Then, scroll displaying at the time of selection of the
functional item in tﬁe low hierarchy is explained; When the jog
dial 6J has been clicked and functional items have been displayed
for the first time, four items, the first item to the fourth item,

are displayed as the functional items, and the cursor is displayed

at the place of the first item out of them, as shown in Fig. 8A.



potential falls first, the rotational direction of the jog dial 6J is

det ect ed. Besi des, the rotation quantity of the jog dial 6J can be
defected by counting the number of pul ses output fromthe outer side

el ectr.odes. Next, a typical exanple of operation using the jog dia
6J wll be explained. By perform ng up or down operation of the jog dtal
6J to the circunferential direction while various list screens are being
di spl ayed on the liquid crystal display 5 the cursor which is being

di splayed on the liquid crystal display 537can be noved to the vertical
direction. In this case, by pushing the jog dial 6J to the radial
direction in this state (hereinafter, this is referred to as clicking),
the CPU 7 can be instructed to read detailed information on the itemon

whi ch t hemgdl Hkm Speiri’@ﬁrﬁ‘ifoﬁhé hfod el Oég tile ohew BéefFinddy 1af thile
clicked item Besi des, by rotating the jog dial 6J in the

ci rcunf er gedtey] thei taesodwreathubenowaredebyadnelineh andianmlmzs Toofthéhe

recei ving sound - can be aq%ﬂfted Besi des, by cIicKiqglthe jog dial 6J
during cnlmsilft ﬁiﬁ seeRndnitteRy %%rF’!S’émpé’t‘f%‘r‘-?*re B. en dompcepesatgonhe

st ream of 6¥|?I zZi r?? f 'L’]ch%lf%r% tgﬁré%tfl on_of mtehgnp%tsg?slutg %elh hone

appar at us Sf Bard e por ep oneappar ©vari ous
functions ;5860 &% mefaﬁhW%e.eréa NRE LARY 1L/ GridORoviaerd rans behce

function, the short-nessage transm ssion function, and the call out/in
limt funoflthe tHigskeitem as shown in Fig. BC.

By the way, as to display of functional items, page-
scrolling system which has been used at the time of group
displaying is not utilized, and, when down operation of the jog
dial 6J is continuously performed, the list of the functional
items is continuously shifted upwardly from midway, so that the
entire list of the functional items is scrolled. That is, when
down opération of the jog dial 6J is performed once in such a
state that the cursor lies in the place of the ﬁhird item as shown
in Fig. 8C, the cursor is not lowered in the screen (that is, the
cursor is left on the fourth line from the top in the screen) and,
on the contrary, the list of the functional items is shifted
upwardly by one row, as shown in Fig. BD, so that the cursor is
moved to the place of the fourth item and indicates the'item. In
tﬁis connection, in this case, the group name which is being
displayed on the first line in thé screén is not scrolled, and
only the list of the functional items is scrolled.

When down operation of the jog dial "6J is further performed
in the state shown in Fig. 8D, the cursor itself is not lowered

and the_list of the functional items is shifted upwardly by one



functions are registered in the nmenu, and by calling out the nenu screen,
setting can be performed at any tinme according to the

13 user's needs. The nenu in the portable tel ephone apparatus 1
will be now explained. However, only the structure of the nenu and its

di spl aying nethod will be explained here, and the explanation of the
contents of the functional itens will be onmitted. As shown in Fig. 6, the

menu of the portable tel ephone apparatus 1 is first separated into ten
groups of the related itens, and then L8e respective functional itens are
cont ai ned under the respective groups; in this way, the nenu is fornmed on
the basis of so-called hierarchical structure. For instance, it is such
that the functional itens "1 to x" are contained in the |ow hierarchy of
the gropgw in diflet REnddiClaisOBROWA titNFig]l 8B, ¥o 8h£t oy @uredriis t he | ow

hi erarchy of the group 2.
moved to the place of the f£fifth 1tem and indicates the item. When
down operation of the jog dial 6J is likewise performed
continuously from this time, the list of the functional items is.
continuously shifted upwardly row by row, and the cursér ;s ye;eby
moved to the places of the sixth item and the sevénthiEgﬁ in
sequence, as shown in Figs. BF to 8G.

When down operation of the jog dial 6J is performed in the
casé where the last functional item, the eighth item, is being
displayed in the fifth line of the screen as shown in Fig. 8G, the
list of the functional items is not shifted this time and the
cursor is lowered by one line, so that the cursor is hereby moved
to the place of the eighth item, as shown in Fig. 8H. The reason
why the position of the cursor is thus changed Qith respect to the
last functional item is to enable to easily find that it is the
last functional item, on the basis of the cu%sor position in the
screen.

When down operation of the jog dial 6J is furthe; performed
in such a state that the cursor lies in the place of the last
functional item as shown in Fig. BH, the first state is brought
back and the first item to the fourth item are displayed, as shovn
in Fig. 8I. .At this time, the cursor is displayed in the second |
line, that is, the place of the first item in fhe screen. From
this time; when down operation is performed in like.manner, the

cursor is moved in the order of Fig. 8J, Fig. 8C,



By the way, in the case of the nenu which has hierarchical structure in
this way, usually, there is such a possibility that the user can not
recogni ze which hierarchy does the screen being displayed in when the |i st
I s displayed, as described in the term "Description of the Related Art".
For this reason, in the portable telephone apparatus 1, the screen | ayout
I's changed in accordance wth the depth of hierarchy, so that it is
facilitated to recognize that in which hierarchy in the nmenu the user is
at the present tine. The congrete displaying nethod will be now

expl ained with reference to the layout of the nenu screen shown in Figs.
7TA to 7K, 8A to 8J, and 9A to 9J.

14 In the portable tel ephone apparatus 1, when the nenu key 6G
i s pushed, th#hessteetjoge djadbupd niamedicked adtgrotips durtsprShasebeah spl ayed
on the liquid crystal display 5 as the first page of the

thus adjusted to the desired functional item, entering to the

setting mode of the functional item is achieved, and setting of

the function can be performed. For instance, the jog dial 6J is

clicked when the cursor is placed at the second item as shown in

Fig. 8J, entering to the setting mode of the second item is

achieved, and the setting can be performed.

On the contrary, in the case where up operation of the jog
dial 6J has been performed, the display of the functional items is
scrolled as shown in Fig. 9. That is, when up operation of the jog
dial 6J is performed in such a state that the functional items
have been first displayed as shown in Fig. 9A, the latter four
items out of the functional items (that is, the fifth item to the
eighth item) are displayed as shown in Fig. 9B. At this fime, the
cursor is displayed on the fifth line from the top in the screen,
that is, on the place of the eighth item.

When up operation of the jog dial 6J is further performed in
this state, the cursor is moved upwardly line by line in sequence,
and moved to the places of the seventh item, the sixth item in
sequence, as shown in Figs. 9C and 9D.

When up operation of the jog dial 6J is further performed in
the state shown in Fig. 9D, the cursor is not raised in the screen
(that is, it is left on the second line from the top in.the
screen) and, on the contrary, the list of the functional items is

shifted downwardly by one row, and the cursor is hereby moved to



menu screen, as shown in Fig. 7A. At this tine, the cursor for indicating
the portion which is being selected at present (that is, the portion of
whi t e- bl ack i nversion displaying) is positioned on the first line of the
group 1, and each group nane is displayed in a left-aligned manner with
respect to the top of each line. By rotating the jog dial 6J
upwardly or downwardly in the first-page displaying (hereinafter, this is
referred to as up or down operation), the cursor can be noved upwardly or
downwardly. For instance, when down opeRftion of the jog dial 6J is once
performed in the state showm in Fig. 7A, the cursor can be |lowered by one
| ine and noved to the place of the group 2, as shown in Fig. 7B. Wen down
operation of the jog dial 6J is further performed once in this state, the

cur sor Ca"chgeﬁié'éé ey tlhe,weweh meeaneaé | fiwnd D PRy edEt O fm%hagace of the

group 3, as shown in Fig. 7C. Wien down operation of the jog dial 6J is
sequent i aldoyinpetiei e ithisl m,maegmdmaamurmcmaa beiny\wEGplayede

forth line of the group 4 or the fifth line of the group 5 as shown in
Figs. 7D enmtheEfirst line imthehscrenr rig y&°tV\Héﬁ°Udeoperlét¢@¥Y dthet hdst og

dial 6J is ent rfornmed, t ursor can be sequentially noved
upwar dl y I‘T%é" ‘F‘l%m"éé gﬁ?ﬂ)\% i8, seF Eto 7A As shown in

Fig. 7E, when d%xpw 8bbAtidn B?euh@%o@' 8haPles is likewise performed

continuously in sequence from this time, the list of the
functional items is continuously shifted downwardly row by row,
and the cursor is hereby moved to the places of the fourth item,
the-third item, and the second item in sequence, as shown in Figs.
SF to 9H.

When up operation of the jog dial 6J is performed in the
case where the first of the functional items is being displayed on
the second line of the screen as shown in Fig. 9H, the functional
items are not shifted and the curseor is raised sy one line this
time, so that the cursor is hereby moved to the place of the first
item, as shown in Fig. 9I. The reason why tqQ position of the
cursor is thus changed with respect to the first functional item
is to enable to easily find that it is the first of the funcﬁional
items, on the basis of the cursor position in the screen.

When up operation of the jog dial 6J is performe@ in such a
state that the cursor lies in the place of the first functional
item as shown in Fig. 9I, the eighth item is displayed again and
the cursor is displayed whereon as shown ianig. 9J. When up
operation is likewise performed from this time, the cursor is

moved in the sequence of Fig. 8C, Fig. 9D, ....



15 I's once perfornmed in such a state that the cursor lies in the place
of the group 5, which is the end of the first page of the nenu screen, the
groups 6 to 10 are displayed as the second page of the nenu screen this
tine,- as shown in Fig. 7F. At this time, as with the first page, each
group nane is displayed in a left- aligned manner with respect to the top
of each line, in the second page too. Besi des, in the second page
too, by performng up or dowmm operation of the jog dial 6J, the cursor can
be noved upwardly or downwardly. For 5qstance, when down operation of the
jog dial 6J 1is once perforned in the State shown in Fig. 7F, the cursor
can be noved to the second line of the group-7, as shown in Fig. 7G Wen
down operation of the jog dial 6J is further performed once in this state,

the cursor cawhée thwembgt aiabesd hisr d1iired afftebetBé Qslirsdd has s&ayn in Fig.
7H. When down operation of the jog dial 6J is sequentially performed in
| i ke nmathes adivstedr tortheydasiradfuhational item, entering to the

setting mode of the functional item is achieved as stated above,

so that setting of the function can be performed.

The display of these menu screens are performed under the
display controlling of the CPU 7; the procedure of that time will
be explained referring to the flow chart shown in Fig. 10.

First, at the step SPé following to the step SP1, the menu
key-SG is pushed by the user. Accepting this, the CPU 7 proceeds
to tbe following step SP3 in order to display the list of the
groups which are the high hierarchy of the menu on the liquid
crystal display 5. At this time, the group 1 to the group 5 are
displayed as the first page of the menu screen.

After displaying, the user operates the 5og dial 6J so as to
input up or down, at the following step SP4. Accepting this, the
CPU 7 proceeds to the following step SP5 in order to move the
cursor which is being displayed in the screen. At this time, in
the case where the moving quantity which is specified with the up
or down operation ranges to the second page of the menu screen,
the display is switched to the groups 6 to 10 which are the second
page, and the cursor is moved (that is, the display of the groups
is performed in such a manner that the pagés are turned, and the
cursor is moved).

At ‘the step SP6, when the jog dial 6J is clicked after the

cursor has been adjusted to the place of the desired group, this



the forth line of the group 9 or the fifth line of the group 10, as shown
in Fig. 71 and Fig. 7J. When up operation of the jog dial 6J is
sequentially performed in contrast with this, the cursor can be

sequentially noved upwardly line by line, as shown in Figs. 7J to 7F.
In the portable tel ephone apparatus 1, when the cursor is adjusted to the

pl ace of the desired group nane and the jog dial 6J is clicked, the itens
of the I ow hierarchy of that group are di spl ayed. For instance, when the
jog dial 6J is clicked in such a 22

16 state that the cursor lies in the place of the group 10 as shown in
Fig. 7J, the functional itens which belong to the group 10 are displ ayed
as shown in Fig. 7K At this tinme, inthe first line of the liquid

crystal ggbspliay faxelihepdi anal thére thegbrbi 2 rafoclepds otavtiieh fohibseing
functional itenms belong is displayed, that is, the group nane is displayed
in this saep,SRhile in the second line to the fifth Iine, _

At the step SP7, the list of the functional items which lie

'in the low hierarchy of the fixed group is displayed, where the
display layout of the display is differentiated from that of the
previous display of the groups. Specifically, the group name is
displayed on the first line of the screen and the functional items
are displayed on the second line to the fifth line of the screen,
as described above. Besides, each functional ;tem is displayed
such that it is indented from the head of each line.

After the functional items have been thus displayed, the
user operates the jog dial 6J so as to input up o:_down, at the
following step SP8. Accepting this, the CPU 7 proceeds to the
following step SP9 in order to move the cﬁrso;ﬁ%hiéh ;é being
displayed in the screen. At this time, in the case where such an
up-or-down command is received that the cursor is to be moved to
the portion .other than the functional item wﬁich is being
displayed at present on the screen, the list of the functional
items is sequentialiy shifted so as to disﬁlay the specified item
portion, and the cursor is moved to this item portion. That is,
with respect to the functional itéms, the desired functional item
is not displayed in the page-turning manner like the manner of
group display, but is displayed by sequentially shifting the list
of the functional items. -

At the step SP10, when the user clicks the jog dial 6J after



t he respective functional itens are displayed. By virtue of displaying the
name of the high hierarchy in the fifth line of the Iliquid crystal display
57n this manner, the user is able to ook at this and to easily

under stand whether he is in the low hierarchy or not at present, and al so
able to easily understand that under which hierarchy he is.

Besi des, each functional itemis displayed in such a manner that it is

i ndented by two characters from the head of each line. The display
formats are changed between high hierarghy and low hierarchy in this way,
therefore, the user is able to discover at a glance that he is in the | ow
hi erarchy, w thout reading of the group nane. Then, scrol

di splaying at the time of selection of the functional itemin the | ow

hi er ar chynpSc@AiHaRbed el fuiteliOfo Wi bl8de N5 thReResii&ked and
functional itenms have been displayed for the first tine, four itens, the

first it &mbbiomml ficher, hthisnfunckiondl sitlemy éd Sixddhepbuncandnde icPeN®, and
the cursor is displayed at the place of the first itemout of them as
shown inepﬁgpsgﬁbe setting mode for setting this functional item. When

this is completed, the CPU 7 proceeds to the following step SPl1,

and the procedure of the menu display is e;ded.

With the above constitution, in the case of this embodiment,
when the menu key 6G is pushed, the liét of the groups which are
the high hierarchy of the menu is first displayed. When the jog

- dial 6J is clicked after the user has operated the jog dial 6J and
adjusted the cursor to the place of the desired group, the list of
the functional items which belong to the selected group is
displayed this time. Then, Wheﬁ the jog dial 6J is clicked after
the user has operated again the jog dial 6J in this state and
adjﬁsted the cursor to the place of the desired.functional item,
the CPU 7 enters the setting mode of the selected functional item
in order to pe:fgrm data processing corresponding to the
functional item.

By the way, in the case of this embodiment, the display
layout of the casé'where the groups which are the high hierarchy
are displayed and the display layoﬁt of the case where the
functiocnal items which are the low hierarchy of the groups are
displayed have been differentiated. To put it concretely, at the
time of the display of the groups, the .list of the group names is
displayed-in a left-aligned manner and in regular order from the

top of the screen, while, at the time of the display of the



17 When down operation of the jog dial 6J is once perfornmed in this
state, the cursor can be |owered by one |ine and noved to the place of the
second item as shown in Fig. 8B. Wen down operation of the jog dial 6J
is further performed once in this state, the cursor can be further |owered
by one line and noved to-the place of the third itemas shown in Fig. 8C.
By the way, as to display of functional itens, page- scrolling system

whi ch has been used at the tinme of groug ~displaying is not utilized, and,
when down operation of the jog dial 6J2fs continuously performed, the |ist
of the functional itens is continuously shifted upwardly from m dway, so
that the entire list of the functional itens is scrolled. That is, when
down operation of the jog dial 6J is perforned once in such a state that

t he cur shindtiesal nitdmes pltheegodup mamehwhikth tismthe IsighvhierarEhyg.of8C, t he
cursor i's not lowered in the screen (that is, the cursor is left on the

fourth | ¥ funskienR! tidiemenie ndisplpyed) oruridie toR 1iRe &htther joreeny |ist of
LD oL B ELFIE A bk Card BRI X Bk Ym0,
the itenyrd Nndelicad COFRE GhleOfeadid dfitheCBSfas .t he group name which is being
In this way, at the time of the display of the functional
items which are the low hierarchy, the name of the group which is
their high hierarchy is also displayed; Eherefore, ﬁhe user is
able to easily understand that the functional items of the low
hiéfarchy are being displayed at present by looking at the group
name, and also able to easily understand that to which high
hierarchy the functional items being displayed belong.
Besides, at the time of the display.of the functional items
of the low hierarchy, each functional item is displayed in such a
manner that it is indented from the head of the line so as to
provide a blank portion on the head of the line; therefore, the
user is able to easily understand that the functional items which
are the low hierarchy are being displayed at.present, by glancing
at the display, without féading of the group name.
Besideé, in the case of this embodiment, at the time of the
display of the groups which are the high hierarchy, such page
scrolling is performed that the pages are turned sheet by sheet,
and, at the time of the display of tﬂe functional items which are
the low hiera:chy, such scrolling is performed that the functional
items are-sequentially shifted. In this way, the scrolling method

of the case'where.the groups which are the high hierarchy are



di spl ayed on the first line in the screen is not scrolled, and only the
list of the functional itens is scrolled. When down operation of
the jog dial 6J is further perforned in the state shown in Fig. 8D, the
cursor itself is not |owered and the list of the functional itens is
shifted upwardly by one 18

rowin |like manner, as shown in Fig. 8E, so that the cursor is noved to

the place of the fifth itemand indicates the item Wen down operation of

the jog dial 6J is |ikew se perfornmed 26onti nuously fromthis tinme, the

list of the functional itens is continuously shifted upwardly row by row,

and the cursor is hereby noved to the places of the sixth itemand the

seventh itemin sequence, as shown in Fi%i. 8F to 8G When down
f

oper at i4#Pdpyedeand Fhe srrelling perhed rid e vhere fhere the | ast

I Egcggfée]ugx:?tlétggg O%\g&ﬁ%g%ﬂ %xée rpthﬁieiotp q’li'&arg{'@ pi@é/ ‘%ilskaria&QS tfxéxl;et h line of
been differentiated; therefore, by locking at this, the user is
able to understand whether the high hierarchy is being displayed
or the low hierarchy is being displayed.

According to the above constitution, by differentiating
between the display layouts of the case where the items of the
high hiérarchy are displayed_and the case where thé items of the
"low hierarchy are displayed, it is able to easily know which
hierarchj is being displayed in present, and hereby able to easily
find the object item. As a result, such a portable telephone
apparatus can be realized that it is able to proQide a display on
whiéh the object item can be easgily found by the user, at the time
of the display of the list of the plural items.

In the explanation of the aforementioned first embodiment,
such a case has been described that the menu has been formed into
hierarchical structure and hierarchically aisplayed in accordance
with the structure. However, in this second embodiment, the menu
is formed into planar structure on the basis of simple grouping,
and a group’s name and items’ names which belong to the group are
concurrently displayed, so as to ease finding of the object item.

At first, referring to Fig. 11, the menu of the second
embodiment is explained. In this second embodiment, functional
items are.sepafated into, for instance, three groups on the basis

of correlation between the respective items, as shown in Fig. 11.



list of the functional itens is not shifted this tine and the cursor is
| onered by one line, so that the cursor is hereby noved to the place of
the eighth item as shown in Fig. 8H The reason why the position of the
cursor is thus changed with respect to the last functional itemis to
enable to easily find that it is the last functional item on the basis of
the cursor position in the screen. When down operation of the jog
dial 6J is further perforned i n such gstate that the cursor lies in the
pl ace of the |ast functional itemas shown in Fig. 8H the first state is
br ought back and the first itemto the fourth itemare displayed, as
shown in Fig. 8. At this tinme, the cursor is displayed in the second
line, that is, the place of the first itemin the screen. From this tineg,
when domweperattm fuscp'eoriadr igems mte netnemvesiopednén thhelnspecsiveved in
the order of Fig. g
19 groups as the flrs embodlment, but only separated into groups.
For instance, grouping is performed such that the group 1 is
comprised.of six functional items, the group 2 is comprised of
seven functional items, and the group 3 is comprised of three
functional items. Upon grouping in this way, a group’s name and
functional items’ names are concurrently displayed.
That is, in the case of this embodiment, the menu structure
ifsélf which is shown in Fig. 11 is considered to be a list, and
the list is sequentially scrolled so that all functional items are
displayed. Therefore, the user is able to see both of the group
name and the functional itém names at a same time, and, on the
basis of this two information, able to easily judge the positional
difference between the portion which is now disblayed and the
object functional item, and to find out the cbject functional item
with ease.
Because the group name is displayed in the case of the first
embodiment too, such a point is common that the positional
- difference between the portion which is now displayed and the
object functional item can be easily judged. However, in the case
of the first embodiment, since it has hierarchical structure
basically, when the group of the object functional item dszers
from the group of the functional item which is being displayed at

present, the display must be once returned to the high hierarchy

and then the group which includes the object functional item must



When the jog dial 6J is clicked after the cursor has been thus adjusted to
the desired functional item entering to the setting node of the
fanctional itemis achieved, and setting of the function can be perforned.
For instance, the jog dial 6J is clicked when the cursor is placed at the
second itemas shown in Fig. 8J, entering to the setting node of the
second itemis achieved, and the setting can be perforned. On the
contrary, in the case where up operation of the jog dial 6J has been
performed, the display of the functional2ftems is scrolled as shown in
Fig. 9. That is, when up operation of the jog dial 6J is perforned in such
a state that the functional itens have been first displayed as shown in
Fig. 9A, the latter four itens out of the functional itens (that is, the

fifth itemdq bhgq SEM khefledts, Qhéphﬁ%ﬁélz 3% theVOrdd E}hg.chggr?]At this

time, the cursor is displayed on t'he fifth line fromthe top int
screen, nddiRid its, dDSpldie theaebjett tfunctighal) iitetmis increasedieronithe
operation of the jog dial 6J is further perfornmed in this state, the
cursor iethesr dandpuihdthe Gase Bf t‘}%éepﬁnée%}%ﬂé@en  aPEERIEg PE thee

Do Sl el S fakd 5B pslBa? S hbdane S 080 Sy SToun 11 P15
perforﬁBﬁ!ﬁ% tcﬂ;@slsge%waha ad nuﬂBert&@ HY $RbphSwiikh z3esed in the
a

screen Is, it is left on the second line fromthe top in the
needed to display the object functional item is not increased.

By the way, in the case of the second embodiment, a long
side-ways liquid crystal display is needed, in order to display
the-ﬁenu structure shown in Fig. 11 as a single list. For that
reason, in this second embodiment, a long side-ways liquid-crystal
display which is able to display, for instance, 4 lines X 18
columns characters is used. In this connection, supposing that the
display is performed with small font of vertical 7 dots X lateral
5 dots like the first embodiment, that which has the pixels of
about 32 dots X 109 dots may be used.

Referring to the display layout diagrams shown in Figs. 12
to 15, the menu display in the second embodiment is described
hereinafter. | .

When the menu key 6G is pu;hed at first, in the portable
telephone apparatus of this embodiment, the initial four items out
of the group 1 are displayéd as shown in Fig. 12A. At this time,
the name of the group is displayed on Ehe upper left portion of
the screén, and four functional items are displayed on the right
side of the screen in regqular order from the top. Besides, the

cursor for indicating the portion which is. being selected in



screen) and, on the contrary, the list of the functional itens is shifted
downwardly by one row, and the cursor is hereby noved to

20" the place of the fifth item as shown in Fig. 9E. In this
connection, in this case, the group nanme which is being displayed on the
first line in the screen is not scrolled, and only the list of the
functional itens is scrolled. When up operation of the jog dial 6J
is likewi se perforned continuously in seggence fromthis tinme, the list of
the functional itens is continuously shifted downwardly row by row, and
the cursor is hereby noved to the places of the fourth item the third
item and the second itemin sequence, as shown in Figs. 9F to 9H

When up operation of the jog dial 6J is perforned in the case where the
first of phesdnengki asplayieasni thd@ilagedos pihay Eflren fdmlaaannﬂtém ne of the

screen as shown in Fig. 9H the functional

When down operation of the jog dial 6J is once performed in
this state, the cursor is lowered by one line and moved to the
place of the second functional item, as shown in Fig. 12B. When
down operation of the jog dial 6J is performed once more, the
cursor is further lowered by one line aﬁd moved to the place of
the third functional item, as shown in Fig. 12C.

When dpwn operation of the jog dial 6J is performed once
moré in this state, the cursor is not lowered (that is, it is
caused to stay on the third line from the top of the screen) but
the list of the functional items is shifted upwardly by one row,
and the cursor is hereby moved to the place of the fourth
functional item, as shown in Fig. 12D. At this time, the group
name is not shifted and still displayed on the ﬁpper left portion
of the screen. '

When down operation of the jog dial GJ'is performed once
more in like manner, the functional item list-is shifted upwardly
by one row so that the cursor is moved to the place of the fifth
item as shown in Fig. 12E.

When down operation of the jog dial 6J is once performed in
such a state that the last item of thg group 1, that is, the sixth
functional item, is displayed on the fourth line of the screen as
shown in Fig. 12E, the functional item 1iét is not shifted this
time and the cursor is lowered by one row, so that the cursor is

hereby moved to the place of the sixth item, as shown in Fig. 12F.



items are not shifted and the cursor is raised by one line this tinme, so
that the cursor is hereby noved to the place of the first item as shown
in Fig. 9. The reason why the position of the cursor is thus changed with
respect to the first functional item is to enable to easily find that it
is the first of the functional itens, on the basis of the cursor position
I n the screen. When up operation of the jog dial 6J is perfornmed in
such a state that the cursor lies in the place of the first functional

itemas shown in Fig. 91, the eighth i3@mis displayed again and t he
cursor is displayed whereon as shown in Fig. 9J. Wien up operation is

i kewi se perforned fromthis tine, the cursor is noved in the sequence of
Fig. 9C_ Fig

When t HEhs é@“‘d?ﬁl they ﬁaé’tcﬁ‘%\ie"d‘eaFPEFtH@lc&F%rl*ﬁs iFeBRt shiftedy; ust ed to
the desir q:hf unglionale '1%‘% e& WS 'th gg &%thal(}e th& Ot g:f"%ﬂ@ Pled he

functi ohat Ttem s ac |eve as s SO t setting of the
functi thrféﬁiohﬁlpﬁﬁéﬂrw(‘:o cause the user to know that it is the last
functional item.

When down operation of the jog dial 6J is further performed
in such a state that the cursor lies in the place of the last
functional item of the group 1 as shown in Fig. 12F, the
functional items of the group 2 are displayed this time as shown
in Fig. 12G. At this time, since the group has been changed, the
group name which is displayed on the upper left of the screen is
switched from the group 1 to the group 2. Besides, the initial
four items out of the group 2 are displayed as the functional
items, and the cursor is displayed on the place of the first
functional item.

When down operation of the jog dial 6J is performed
sequentially in this state, the cursor is lowered one line'at a
time in regular order, and moved to the piage of the second
functional item and then to the place of the third functional item,
as shown in Figs. 13H and 13I.

~ After this, when down operation of the jog dial 6J is
performed, the cursor is moved to the place of the seventh
functional item, which is.the last functional item of the group 2,
as shown in Fig. 13J. At this time toco, the list of the functiocnal
items is pot shifted and the cursor is lowered By one line, sc

that the cursor is moved to the place of the seventh functional
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The display of these nenu screens are perfornmed under the display
controlling of the CPU 7; the procedure of that tine will be explained
referring to the flow chart shown in Fig. 10. First, at the step SP2
following to the step SP1, the nmenu key 6G is pushed by the user.
Accepting this, the CPU 7 proceeds to the following step SP3 in order to
display the list of the groups which are the high hierarchy of the nenu on
the liquid crystal display 5. At this tine, the group 1 to the group 5 are
di spl ayed as the first page of the nmenu3gcreen. After displ aying,
the user operates the jog dial 6J so as to input up or down, at the
follow ng step SP4. Accepting this, the CPU 7 proceeds to the follow ng
step SP5 in order to nove the cursor which is being displayed in the
screen. Alend,hbs iR, tHe) arbben&s@nulcsesd.ne noving quantity which is
specified with the up or down operation ranges to the second page of the
nmenu screen, Wisen dicspl eperation pfhekk tiogt Heayr@lps Perfodfedvuined are the
second page, and the cursor is noved (that is, the display of the groups

i s perf dieRsl i sugk 2 S4Aden&hat He Fﬁés%déé’-sa?'% e Ri@ceand the laslrsor is

o). eunoptgpett AP B P Hlomy R PR iachel, g i chd e
functional items of the group 3 are displayed this time as shown
in Fig. 13K. In this case too, the group name which is displayed
on the upper left of the screen is switched to the group 3, and
the cursor is displayed on the place of the first functional item,
as Qith the aforementioned case.

When down operation of the jog dial 6J is performed
sequentially in the same way, the cursor is lowered one line at a
time in regular order, and moved to the place of the second
functional item and then to the place of the third functional item,
as shown in Figs. 13L and 13M. |

When down operation of the jog dial 6J is further performed
in such a state that the cursor lies in the place of the last
functional item of the group 3 as shown in Fig. 13M, the display
is returned again to the group 1 repeatedly, as shown in Fig. 13N.

In contrast with this, when up operation of the jog dial 6J
is performed, the functional items are displayed in a manner shown
in Figs. 14A to 146G and 15H to 15L. Tﬁat is, when up operation of
the jog dial 6J is performed in such a state that the menu key 6G
has been pushed and the functional items have been first displayed

(that is, "such a state that the functional items of the group 1

are being displayed as shown in Fig. 14A), the functional items of
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22 group is fixed upon, and then the CPU 7 proceeds to the follow ng
step SP7. At the step SP7, the list of the functional itens which
I'ie in the low hierarchy of the fixed group is displayed, where the

di splay |l ayout of the display is differentiated fromthat of the previous
di splay of the groups. Specifically, the group name is displayed on the
first line of the screen and the functional itens are displayed on the
second line to the fifth Iine of the screen, as described above. Besi des,
each functional itemis displayed sucglyhat it is indented fromthe head
of each line. After the functional itens have been thus displ ayed,
the wuser operates the jog dial 6J so as to input up or down, at the
followi ng step SP8. Accepting this, the CPU 7 proceeds to the follow ng
st ep SPethe groupel ave miaplafedcas showmhivFig BdBng Atdithpeapimei thiehe

screen. At this tine,.in the case ere sych an up-or-down command is
recei veSFYR PR OF L FRD959%R § 1R %éﬁy? °n tfé’epBBP?Brﬁ'?ﬁth&f than the

functi Ogéi-eé.ti Uy Wkgmérﬁuél%' 8Hd the cursor is displayed on the place of

the third functional item, which is the last functional item of
the group 3.

When up operation of the jog dial 6J is further performed
continuously in this state, the cursor is raised one line at a
time, and moved to the place of the second functional item ;nd to
the place of the first functional item in regular order, as shown
in Fig. 14C and Fig. 14D.

When up operation of the jog dial 6J is further performed in
such a state that the cursor lies in the place of the first
functional item as shown in Fig. 14D, the functional items of the
group 2 are displayed this time as shown in Fig. 14E. At this time,
the group name of the group 2 is displayed on the upper left of
the screen in like manner, and the cursor is displayed on the
place of the seventh functionél item, which is the last functional
item of the group 2.

When up operation of the jog dial 6J is further performed in
this state, the cursor is raised one line at a time in regular
order, and moved to the place of the sixth functional item and
then to the place of the fifﬁﬁ functional item, as shown in Fig.
14F and Fig. IAG.

When up operation of the jog dial 6J is performed in such a

state that the cursor lies in the second line from the top as



di spl ayed at present on the screen, the list of the functional itens is
sequentially shifted so as to display the specified item portion, and the
cursor is noved to this itemportion. That is, wth respect to the
functional itenms, the desired functional item is not displayed in the
page-turning manner |ike the manner of group display, but is displayed by

sequentially shifting the list of the functional itens. At the
step SP10, when the user clicks the jog_dial 6J after
23 the cursor has been adjusted to tfé pl ace of the desired functional

item this functional itemis fixed upon, and the CPU 7 enters the setting
node for setting this functional item Wen this is conpleted, the CPU 7
proceeds to the followi ng step SP11, and the procedure of the nmenu display
i s endedshown in Fibt hiddie theoverseandis hoti Ll sddn (Ehgt case thk thbsor

enbodi nent, when the nenu key 6G is pushed, the list of the groups which
are theshayh 3t dhar sagonsd line) napd) the Listtofithel fyretionadnitems jisy

shifted by one row, so that the cursor is moved to the place of
the fourth functional item, as shown in Fig. 15H.

When up operation of the jog dial 6J is performed
continuously in like manner, the functional item list is shifted
downwardly in regular order so that the cursor is moved to the
place of the third item and then the place of the second item, as
shown in Fig. 15I and Fig. 150.

When up operation of the jog dial 6J is performed in such a
state that the first functional item of the group 2 is being
displayed on the first line of the screen as shown in Fig. 15J,
the functional item list is not shifted this time and the cursor
is raised by one row, so that the cursor is heréby moved to the
place of the first item as shown in Fig. 15K. The aim of the fact
that the functional item list is not shifted and the cursor is
raised in this way at the time of the first functional item is to
cause the user to know that it is the first functional item.

When up operation of the jog dial 6J is performed in such a
state that the cursor lies in the place of the first functional
item as shown iﬁ Fig. 15K, the functional items of the group 1 are
displayed again as shown in-Fig. 15L. At this time, the rear four
functional items out of the functional items of the group 1 are
displayed, and the cursor is displayed on the place of the sixth

functional item, which is the last functional item of the group 1.
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dial 6J is clicked after the user has operated the jog dial 6J and

adj usted the cursor to the place of the desired group, the list of the
functional itens which belong to the selected group is displayed this
time. Then, When the jog dial 6J is clicked after the user has operated
again the jog dial 6J in this state and adjusted the cursor to the place
of the desired functional item the CPU 7 enters the setting node of the

selected functional item in order to perform data processing correspondi ng
to the functional item By the3day, in the case of this

enbodi nent, the display | ayout of the case where the groups which are the
hi gh hi erarchy are di splayed and the display |ayout of the case where the
functional itens which are the |ow hierarchy of the groups are di spl ayed

have been di fFer8Hs ¥8¥d. irFhsucase b ibis: erpodifentyowhenyp o3 doxa
ldi spl ay, raé:'i‘én%?“&?é ; edﬂft?d"fist Pgrﬂ; ”Qgﬁéli-sdiqu.i §?h§y§€' in a
eft-al1Tgned manner and I'n regular ofder Trorhthe ~top of Screen,

whil e, ge tiepblEveflfidttidhap! Ddenf oENEhe group 1 to the group 3 is
performed, and so it is able to adjust the cursor to the place of
the desired functional item without switching of hierarchy. When
the jog dial 6J is clicked after the cursor has been adjusted to
the place of the desired functional item in this way, it is able
to enter the setting mode of the very functioﬁal item and to
perform setting with respect to this functional item.

The display of these menu screens is performed under the
display controlling of the CPU 7; the procedure of that time is
described hereinafter referring to the flow chart shown in Fig. 16.

First, the menu key 6G is pushed by the user, at the step
SP21 which is following to the step SP20. Accepting this, the CPU

7 goes to the following step SP22, and displays the list of the
functional items of the group 1 as the menu screen. At this time,

the name of the group 1 is displayeéd on the upper left portion of

the screen as the group name} and the cursor is displayed on the

place of the first functional item, which is the foremost
functional item of the group 1 (see Fig. 12A or Fig. 143).

| WNext, at the step SP23, up or down operation of the jog dial
6J is perforﬁed by the user. Accepting this, the CPU 7 goes to the
following step SP24 and, at here, calculates the position of the
cursor wh%ch is instructed with the up or down operatioh.

On the basis of the result of the aforementioned calculation,



24 functional itens, the group name which is the high hierarchy of the
functional itens is displayed on the top |ine of the screen, and the
functional itens are displayed in such a nanner that they are indented
fromthe heads of the lines. In this way, at the tinme of the
display of the functional itens which are the |ow hierarchy, the name of
the group which is their high hierarchy is also displayed; therefore, the
user is able to easily understand that the functional itenms of the | ow

hi erarchy are being displayed at presega by | ooking at the group nane, and
al so able to easily understand that to which high hierarchy the functiona
I tens bei ng di splayed bel ong. Besi des, at the tine of the display

of the fyactionaln idecifie AlndtiBnk PV i ak € Whi A6l HOLE | GRMrubt&dN | S

di splayed in such a manner that it is indented fromthe head of the |ine
SO as t @ithr the dg @rbbdank quariaitban s idiephawed ofanbheéhéi arsdrhasef ore, the
user is able to easily understand that the functional itens which are the
| ow hi ecdsehpyed HdhRgVEFE ROAFAE" atath tBeeheXt [iFa) §REPng Asadnt he di spl ay,
embodi mEREPAE 7 e ShenaBLet R Bparsipn rRREE O the HhR K o thhe i on
hi er ar ChypoupUsh BAGE thaCE@hbLGalS: Bak hateds t fdlolhaa BBGSS @y e turned
sheet by sheet,

display the item 3 of the group 2, and the cursor is displayed on

this portion. In this case too, the name of the group which

includes the functional items which are being displayed on the

screen at present'is displayed on the upper left of the screen.

After this, when the user clicks the jog dial 6J, entering

into the setting mode of this functional item is achieved, and the

procedure of the menu display advances to the step SP26 so as to

end the processing.

In the above constitution, in the case of this second

embodiment, when the menu key 6G is pushed, the list of the first

functional item to the fourth functional item of the group 1 is

displayed at first. At th;s time, the name of the group 1 is

displayed on-the upper left of the screen as the group name, and

the cursor is displayed on the place of the first functional item

out of the functional items which are being displayed. In this

state, when the jo§ dial 6J is élicked after the jog dial 6J has

been operated and the cursor has been adjusted to the place of the

desired functional item, entering into the setting mode of the

selected functional item is achieved, and setting with respect to

the very functional item can be performed.



and, at the tine of the display of the functional items which are the |ow
hi erarchy, such scrolling is perfornmed that the functional itens are

sequentially shifted. In this way, the scrolling method of the case where
the groups which are the high hierarchy are

25 di spl ayed and the scrolling nethod of the case where the functional
‘itenms which are the |low hierarchy are displayed have been differentiated;
therefore, by looking at this, the us§§ is able to understand whet her the
hi gh hierarchy is being displayed or“the |ow hierarchy is being displayed.
According to the above constitution, by differentiating between the

di splay |l ayouts of the case where the itens of the high hierarchy are

di spl ayed and the case where the itens of the |ow hierarchy are displayed,

it is able toppagid YWwak!)O¥h WMHE kaski 6f iy sbeoh®i dibodiimahay &chd N present,

and hereby able to easily find the object item As a result, such a

port abl furtctiephdnétems are separated to form some groups, and, at the
time of the display the list of the functional items, the name of
the very group is displayed; therefore, taking the group’s name as
a gquide, the object functiocnal item can be easily found out.

Besides, in the case of this second embodiment, the

structure is such that the functional items have been only
separated to form some groups (that is, the structuré is not
hiefarchical structure) ; therefore, when the functional item which
is being displayed at present is different from the object
functional item, the object functional item can be easily found
out by only operating the jog dial 6J and écrolling'the funetional
item list. In this connection, in the case of the hierarchical
structure like the first embodiment, when the fﬁnctional item
which is being displayed at present is different from the object
functional item, it may be obliged to return to the high

hierarchy; however, such trouble do not exist in the case of this
second embodiment, and so the user’s trouble is omitted and the
function can be improved in addition.

According to the above constitution, owing to the fact that
functional items are separated to form some groups ahd, at the
time of the display the list of the functional items, the name of
the group is displayed, it is able to find ocut the cbject
functional item taking the group’s name as a guide, therefore, the

object functional item can be found out with ease. In this manner,



apparatus can be realized that it is able to provide a display on which
the object itemcan be easily found by the user, at the tinme of the
display of the list of the plural itens. In the explanation of the
aforenentioned first enbodi nent, such a case has been described that the
menu has been formed into hi erarchi cal structure and hierarchically

di spl ayed i n accordance with the structure. However, in this second

enbodi ment, the menu is forned intogglanar structure on the basis of

si mpl e groupi ng, and a group's nane and items' names which belong to the
group are concurrently displayed, so as to ease finding of the object

I tem At first, referring to Fig. 11, the nenu of the second
enbodi ment is explained. In this second enbodi nent, functional items are

separ at ed Fomtabl ¢ oteliapboancappatatys gro ks rsnli-msi bddich isodblportoel ati on
bet ween the res éééve Itens, as shown in Fig

26 RLIRYC PPoVEICh (tBRs SRR G701 eéwe\r Fiod PHtt Hhe abSpetti ve
item at the time of the display of the list of plural items.

While in the aforesaid first embodiment, the functional
items have been displayed in an indented manner at the time of the
display of the functional items which are the low hierarchy, and
the display layout of it has been hereby differentiated from that
of the display of the groups which are the high hierarchy, however,
the present invention is not iimited thereio and, as shown in Figs.
17A to 17J, at the time of the display of the functional items the
character font can be changed so as to change the shape of the
displayed characters, and the display layout of it can be
differentiated from that of the display of the high hierarchy.
also, the size of the character font can be changed. Al ternatively,
for instance, a color liquid crystal display can be employed, and
the display layouts of the high hierarchy and the low hierarchy
can be differentiated by changing the color éf the screen. To be
short, if the display layouts are differentiated between the high
hierarchy and the low hierarchy, it can be discriminated that in
which hierarchy the user is at present, an& the same effects as
the above can be obtained.

Further, while in the aforesaid first embodiment, the
indention has been performed by two characters from the head of
the line at the time of displaying the functional items which are

the low hierarchy, however, the present invention is not limited



groups as the first enbodi nent, but only separated into groups. For

I nstance, grouping is perfornmed such that the group 1 is conprised of six
functional itens, the group 2 is conprised of seven functional itens, and
the group 3 is conprised of three functional itens. Upon grouping in this
way, a group's nane and functional itens' names are concurrently

di spl ayed. That is, in the case of this enbodi nent, the nenu
structure itself:-which is shown in Fig. 11 is considered to be a list, and
the list is sequentially scrolled so thaB7all functional itens are

di spl ayed. Therefore, the user is able to see both of the group nanme and
the functional itemnanmes at a sane tinme, and, on the basis of this two
information, able to easily judge the positional difference between the
portion Whexete andokhei spdentdenasn thee PeghpErad bynerporkaraqtasn faem to find

out the |ect fu lonal ite I th ease. .. Because the oup nane
is di splggé ?7#t4¥gE§§s o) O etgérgﬁme 8%b8%ﬁ?ﬁ§%?“?o§§es @Bt i s
common tk he rpogiiépale tilbf d84ANGEphSi ¥RRR bROLROTiddy Whkch is now
displayegegﬁ% tﬁe obj ect functioﬁ?igf?gnlcan be easily judé%g. However, in
t he casedigfetdetifatiest betbash rhet high Mderarchysand ahar Low Cied exsinchetl, ur e

basically, when the group of the object functional itemdiffers fromthe
group of theesameRffaeds 28 cHheviPeNe @hdengbtridyed at present, the

di Spl ay nust b%‘uor%grr, e;[rl!sj{lr}e.GQnt ghé ha or}:ieggi i J.rr%:rtc ré)éi.bocl:i.ment ; the
structuré of the menu has been settled to the two-stage
hierarchicai structure, however, the present inveqtion is not
limited thereto and even the case where the hierarchical structure
is other than such, by changing the display layout in accordance
with the depth of the hierarchy, the same effects as the above can
be obtained.

Further, while in the aforesaid first embodiment, the liquid
crystal display apparatus can perform the display of 5 lines X 16
columns, however, the presént invention is not limited thereto and
even the case where a liquid crystal display apparatus having the
other number of lines or the other number of columns is employed,
the same effects as the above can be also obtained. However, a
liquid crystal display which can perform the display of three
lines or more is preferable, in order to offer the user a display
which is easy to recognize.

Further, while in the aforesaid second embodiment, the
boundary of the group has been noticed to the user by changing the
position of the cursor at the place of the first or the last

functional item of the group (see Fig. 12F, Fig. 15K, etc.),



and then the group which includes the object functional item nust

27 be selected afresh, therefore, the nunber of the steps which are
needed to display the object functional itemis increased. On the other
hand, in the case of the second enbodi nent, scrolling of the 1list of the

items is nerely required because it has not hierarchical structure, and

t he nunber of the steps which are needed to display the object functional
itemis not increased. By the wa in the case of the second

enbodi ment, a long side-ways |iquid cry%#a] di splay is needed, in order to
di splay the nenu structure shown in Fig. 11 as a single list. For that
reason, in this second enbodi nent, a |long side-ways |iquid-crystal display
which is able to display, for instance, 4 |lines X 18 colums characters is
used. | rheyavergofhederesientsipperting Laarot Hdmiged pthgrate padf Bhered with

o o BhalaRE £ el 8ak 8 tRkRbea by Bulplidifnd WP xbbieh AR TENT
etc. for indicating the boundary of the group, as shown in Fig. 18,
Alternatively, the other line, character, sign, etc. for
indicating the boundary of the group can be displayed. 1In brief,
if the information which indicates the boundary of the group is
displayed, the user can recognize the end or the beginning of the
group by viewing at the display.

- Further, while in the aforesaid second embodiment, the group
name has been displayed on the upper left side of the iiquid
crystal display, however, the present invention is not limited
thereto and the group name can be displayed on the upper side of
the functional items in the same way as the firsﬁ embodiment, and,
alternatively, the group name can be displayed on the other
position of the screen. In brief, the display position of the
group name is not limited in the present invention. .

Further, while in the aforesaid secondmembodiment, the
liquid crystal display can perform the display of 4 lines X 18
columns, however, the present invention is not limited to thereto
and even the case where a liquid crystal display having the other
number of lines or the other number of columns is employed, the
same effects as the above can be also obtained. However, in such
case too, a liquid crystal display which can perform the display
of three ;ines or more is preferable, in order to offer the user a

display which is easy to recognize.



about 32 dots X 109 dots may be used. Referring to the display

| ayout diagranms shown in Figs. 12 to 15, the nenu display in the second
enbodi nent is descri bed her ei nafter. When the nmenu key 6Gis
pushed at first, in the portable t el ephone apparatus of this enbodi nent,
the initial four itens out of the group 1 are displayed as shown in Fig.
12A. At this tine, the name of the group is displayed on the upper |eft
portion of the screen, and four functional itens are displayed on the
right side of the screen in regular ﬁbder fromthe top. Besides, the
cursor for indicating the portion which”is beirng selected in

28 present is displayed on the place of the first functional item
When down operation of the jog dial 6J is once perforned in this state,
the cursor isFPEhReRFleohB g‘?ﬁé‘féﬁesﬂﬁ%e‘f}”ﬁ& BAd seganse epbodimerdwcond

functiogﬁé jééﬂgia§56§hgﬁghﬂ %agighe]ég%at¥QEQmechanism for selecting
information and the click mechanism for determining selected
information has been ‘employed as the inputting means which is
employed to move the cursor and to determine the item, however,
the present invention is not limited thereto and various inputting
means having the other structure can be applied, if their
operating direction foﬁ inputting movement of the cursor and the
operating direction for fixing upon the selected item are
different.
' For instance, a so-called jog—éhuttle of which rotating
angle is limited within the stated angle can be employed, and a
truck-ball or a joy-stick which are provided with a click
mechanism can be employed, and a slide-switch which is provided
with a click mechanism can be employed. Employing.these, a
portable telephcone apparatus of which number of the operation keys
is little and which is handy to carry can be also realized, as
with the aforesaid case. .

Further, while in the af§resaid first embodiment, the
display layout is changed for each hierarchy by the display
controlling of the CPU 7, however, the present invention is not
limited thereto and if such a control means is provided that it
changes the display layout for each hierarchy when it causes the

display means to display the list of the items, the same effects

as the above can be cbtained.



down operairoﬁ&of the jog dial 6J is perfornmed once nore, the «cursor is
further [owered by one line and noved to the place of the third functional
item as shown in Fig. 12C When down operation of the jog dial 6J
is perforned once nore in this state, the cursor is not |lowered (that is,
it is caused to stay on-the third line fromthe top of the screen) but
the list of the functional itens is shifted upwardly by one row, and the
cursor is hereby noved to the place of HBe fourth functional item as
shown in Fig. 12D. At this tinme, the group nane is not shifted and stil

di spl ayed on the upper left portion of the screen. When down
operation of the jog dial 6J is perforned once nore in |ikemanner, the
functional itemlist is shifted upwardly by one row so that the cursor is
noved to the memme ﬁh'ef Bfioresaiginsesondh embordimény, théFgroup name Wen

down oper atj on_of ial 6J is once performed in such a state that
the | ast*§ fiéﬁ?b?y‘f‘ﬁ‘ug’atf SUB“ 1thet AFPLRY qapdrelling off thet¢Rhal ati &he is

di Pl ay 4 okNend Aiddl k! 82 (e eBGcEAERAN:BEn 180 MClDyEL 0 cil2E. the

functio ite |st t1 e and e curso elslovvered
by one rgsent umwm GHr AOE Yifni ted CEietBONSRd il thRecRbacse of the sixth

item as shown in Fig. 12F.
displaying the list of the plural items, if the plural items are.
separated into some groups, and if such a control means is
provided that it causes the display means"to display the name of
the group to which the displayed items belong, the same effects as
the above can be obtained.

While there has been described in connection with the
preferred embodiments of the invention, it will be obvious to
those skilled in the art that various changes and modifications
may be aimed, therefore, to cover in the appended claimed all such
changes apd modifications as fall within the trﬁe spirit and scope

of the invention.



29 The aimof the fact that the functional itemlist is not shifted and
the cursor is lowered in this way at the tine of the last functional item
‘is to cause the user to knowthat it is the last functional item

When down operation of the jog dial 6J is further performed in such a
state that the cursor lies in the place of the last functional itemof the
‘group 1 as shown in Fig. 12F, the functional itens of the group 2 are
displayed this time as shown in Fig. 442G At this tinme, since the group
has been changed, the group nane which is displayed on the upper left of
the screen is switched fromthe group 1 to the group 2. Besides, the
initial four itens out of the group 2 are displayed as the functional
items, and the cursor is displayed on the place of the first functional

item wuar s HEMeEdOWB. operation of the jog dial 6J is perfornmed
sequentralTy Tn this state, the cursor is lowered one line at a tine in

regul ani.or dera pirdabbe ecormuniikatipdraderefinthecagxdnsdng: f uncti onal item and
then to the place of the third functional item
a display for displaying a desired selected item out of
plural selection items which are hierarchically constructed;
a pointer for indicating a desired item cut of said plural
selection items displayed on said display;
an instruction switch for displaying an item of low
hierarchy, corresponding to an item indicated by said pointer, on
saié display; and
a data processor for changing display layout at the time of

switching by said pointer and switch from a display for selection

items of high hierarchy to a display for items of low hierarchy.

2. The portable communication terminal according to claim 1,
comprising

a data processor, at the time of switching by said pointer
and switch from the display for the selection items of the high
hierarchy to the display for the items of the low hierarchy, for
simultanecusly displaying information indicating the high

hierarchy which is linked with said low hierarchy.

3. The portable communication terminal according to claim 1,
comprising
a data processor, at the time of switching by said pointer

and switch from the diéplay for the selection items of the high

o I



as shown in Figs. 13H and 13I. After this, when down operation of
the jog dial 6J is performed, the cursor is noved to the place of the
sevent h functional item which is the last functional itemof the group
2, as shown in Fig. 13J. At this tinme too, the list of the functional
items is not shifted and the cursor is |owered by one line, so that the
cursor is noved to the place of the seventh functional

30 item as with the aforenentionet2ase. When down operation of
the jog dial 6J is performed once nore in such a state that the cursor
lies in the place of the last functional itemof the group 2 as shown in
Fig. 13J, the functional itens of the group 3 are displayed this tine as

shown  {feFlnyl 3K ¢ha &dY £6r LG 1khRs BOURNER WD, dEsP! ayed  on
t he upper Ieftyif t he scrégﬁ&?s gmﬁtcﬁed to theebrouﬁmg% aﬁ%§” sP
displaying the character display beginning position of items
displayed in said low hierarchy so as to be different from the

character display beginning position of selection items which are

in said high hierarchy.

4. The portable communication terminal according to claim 1,
comprising

a data prbcessor for scrolling the selection items of £he
high hierarchy, displayed on said display, for every page iﬁ
accordance with operations of said pointer and for scrolling

plural items of the low hierarchy, displayed on said display, line
by line.

5. The portable communication terminal according to claim 1,
comprising
a data processor for displaying a seledtion item of the high

hierarchy on said display together with items of the low hierarchy

which is linked with said selection item.

6. The pqgtable communication terminal according to claim 5,
comprising

' a data processor, in the case of displaying a first
selection item and a second selection item which are in the high

hierarchy at the same time on the display by said pointer, for

[T



the cursor is displayed on the place of the first functional item as wth
t he af orenenti oned case. When down operation of the jog dial 6J is
performed sequentially in the sane way, the cursor is |owered one |ine at
a time in regular order, and noved to the place of the second functional
itemand then to the place of the third functional item as shown in Figs.
13L and 13M When down operation of the jog dial 6J is further
performed in such a state that the cursor lies in the place of the |ast
functional itemof the group 3 as shown48n Fig. 13M the display is
returned again to the group 1 repeatedly, as shown in Fig. 13N In
contrast with this, when up operation of the jog dial 6J is perforned, the
functional itens are displayed in a manner shomm in Figs. 14A to 14G and

15H to %EEP I??é?iﬁﬁ,fMaiga”E- 2%?L%9€ %He SEHE gh 6J is perforned in

such a sta e menu een pu functional itens
have been first displayed (that I's, such a state that the functional itens

of the group 1 are being displayed as shown in Fig. 14A), the functional
itens of7. The portable communication terminal Rfrording to claim 1,

comprising

a data processor, at the time of sw;tchlng by said pointer
and switch from the display for selection ltems of the high
hierarchy to the display for items of the low hierarchy, for
changing the color of the display for items of the low hierarchy

relative to the color of the display for selection items of the

high hierarchy.

8. The portable communication terminal according to claim 1,
comprising

a data processor, at the time of switchiﬂg by said pointer
and switch from the display for selection items 6f the high
hierarchy to the display for items of the low hierarchy, for
changing the size of the font for displaying items of the low
hierarchy relative to the size of the font for displaying

selection items of the high hierarchy.

9. The portable communication terminal according to claim 1,
comprising

a data processor, at the time of switching by said pointer
and switch from the display for selection items of the high

hierarchy to the display for items of the low hierarchy, for

T



31 the group 3 are displayed as shown in Fig. 14B. At this tinme, the
group nane of the group 3 is displayed on the upper left of the screen in
i ke manner, and the cursor is displayed on the place of the third
functional item which is the |ast functional itemof the group 3.

When up operation of the jog dial 6J is further perforned continuously in
this state, the cursor is raised one line at a tine, and noved to the

pl ace of the second functional itemand to the place of the first
functional itemin regular order, as sd4dwn in Fig. 14C and Fig. 14D.

When up operation of the jog dial 6J is further perfornmed in such a state
that the cursor lies in the place of the first functional itemas shown in

Fig. 14D, the funct ¢ > aro dis t
< Conda 88, iy 5 T g A 055 A B o7,
i Spl 2V ef GOy URBEEIYETo She LS BECRRe dbrll ker BIRAy;3Rd (e cur sor

I s di splaye ace of the seventh functi onal ich ts the
| ast funealéwfﬂonii&aﬁhoéftdua Bigh[hikrarchy.

10. The por%hﬁlé communication terminal according to claim 1,
wherein

a pdinter for indicating a desired item out of plural
selection items displayed on said display indiéates the desired .
iteﬁ by rotating a disc-like member which partly sticks out from

-'tﬁéfmainfbodyféff#ﬁe portable communication terminal.

- ¥¥.: i The:portdble communication terminal according to claim 1,

g pointér fof-indicating a desired item out of plural
selection items displayed on said display indicates a desired item
by rotating a disc-like member which partly sticks out from the
main body of the portable communication terminal, and a
instruction-switch-for displaying on said display the items of the
low hierarchy corresponding to the item instructed by said pointer
is operated by pushing the disc-liﬁe member, which partly éticks
out from the main body of the portable communication terminal, in

the direction of the portable communication terminal.

* C L M S *



When up operation of the jog dial 6J is further perforned in this state,
the cursor is raised one line at a tinme in regular order, and noved to
the place of the sixth functional item and then to the place of the fifth
functional item as shown in Fig. 14F and Fig. 14G When up
operation of the jog dial 6J is perforned in such a state that the cursor
lies in the second line fromthe top as

32 shown in Fig. 14G the cursor is not raised (that is, the cursor
stays at the second line) and the |ist ofsthe functional itens is shifted
by one row, so that the RUFMMBIE COMMUNICAITON NERARAIUS t he fourth

functional item as shown in Fig. 15H When up operation of the jog
di al 6J iaBSFBE ‘ DISChOSURE vy in |i ke manner, the functional itemli st
is shifted dovvnvvard in regular order so that the cursor_is_noved to the

pl ace of the tH RPEERPALAFITHEFLAEN ARRAFFHS: RECEasn@ Aieptaying on
which the user is able to easily find out the object item at the

time of displaying the list of the plural items. In the case where
the functional items are separated into some groups and formed
into hierarchical structure, the display layout is changed for
each hierarchy at the time of displaying the.list of the items.
Therefore, by viewing at the differences among the display layouts,
the user can know which hierarchy is currently being displayed and

can easily find out the object item.

Figure 1
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REPLACED

P PR s e AR



shown in Fig. 151 and Fig. 15J. When up operation of the jog dia
6J is performed in such a state that the first functional itemof the
group 2 is being displayed on the first line of the screen as shown in
Fig. 153, the functional itemlist is not shifted this time and the cursor
IS ralsed by one row, so that the cursor is hereby noved to the place of
the first itemas shown in Fig. 15K The ai m of the fact that the
functional itemlist is not shifted and Uq% cursor is raised in this way
at the time of the first functional |ten1|s to cause t he user to know t hat
it is the first functional item When up operation of the jog dia
6J is performed in such a state that the cursor lies in the place of the
first functional itemas shown in Fig. 15K, the functional itens of the
group 1 are di spl ayed again as shown in Fig. 15L. At this tinme, the rear
f our functional itens out of the functional items of thk group 1 are

di spl ayed, and the curgpr is displayed on the place of the sixth

functional item VWH(%SIS thg | ast funcglonaJ Aten1of the group 1.

“; W
click ]t8
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6J
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33 In this way, in the case of this enbodi nent, when up or down
operation of the jog dial 6J is perforned, scroll-displaying of the
respective functional items of the group 1 to the group 3 is perforned,
and so it is able to adjust the cursor to the place of the desired
functional itemw thout switching of hierarchy. Wen the jog dial 6J is
clicked after the cursor has been adjusted to the place of the desired
functional itemin this way, it is able to enter the setting node of the
very functional itemand to performséfiing with respect to this
functional item The display of these nenu screens is perforned
under the display controlling of the CPU 7; the procedure of that tine is
described hereinafter referring to the flow chart shown in Fig. 16.

First, the nenu key 6G is pushed by the user, at the step SP21 which is
follomnng to the step SP20. Accep+ts R the CPU 7 goes to the
follow ng step SP22, and di spl the functional itens of the
group 1 as the nmenu screen. At , the name of the group 1 is

di spl ayed on the upper left porti ¢ the screen as the group nane, and
the cursor is displayed on the of the first functional item which
is the forenost functional itej gr ou ig._ 12A or Fig. 14A).
Next, at the step SP23, up or d 43 a

1 1€0 ‘ l
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6J is performed by the user. Accepting this, the CPU 7 goes to the
follow ng step SP24 and, at here, calculates the position of the cursor

which is instructed with the up or down operation. On the basis of
the result of the aforenentioned cal cul ation,
34 the portion of the functional itemlist which has been instructed

with the up or down operation is displayed, and the cursor is displayed on
the very portion, at the next step SP25  As an exanple, if the up or down
operation ranges to the item3 of the %ﬁ%ﬁua 2, then the functional item
list is scrolled so as to display the item3 of the group 2,- and the
cursor is displayed on this portion. In this case too, the nane of the
group which includes the functional itens which are being displayed on the
screen at present is displayed on the upper left of the screen.

After this, when the user clicks the jog dial 6J, entering into the
setting node of this functionalBitemyis adhi eved, and the

T 6J '

S
S UG |

FIG. 3



procedure of the nenu di splay advances to the step SP26 so as to end the
processi ng. I n the above constitution, in the case of this second
enbodi nent, when the nmenu key 6Gis pushed, the list of the first
functional itemto the fourth functional itemof the group 1 is displayed
at first. At this time, the nane of the group 1 is displayed on the upper
| eft of the screen as the group nanme, and the cursor is displayed on the
pl ace of the first functional item (n% cg the functional itens which are
being displayed. In this state, when He jog dial 6J is clicked after the
jog dial 6J has been operated and the cursor has been adjusted to the

pl ace of the desired functional item entering into the setting node of
the selected functional itemis achieved, and setting with respect to the
very functional item can be perforngd.

35 By the way, in thefcasg of this second enbodi ment, the
functional itens are separated gr m sone groups, and, at the

6J1

6J21

FIG. 4B



time of the display the list of the functional itens, the name of the very
group is displayed; therefore, taking the group’'s nane as a guide, the

obj ect functional itemcan be easily found out. Besi des, in the
case of this second enbodi nent, the structure is such that the functional
itens have been only separated to form sone groups (that is, the structure
is not hierarchical structure); therefore, when the functional item which

is being displayed at present is differ romthe object functional
item the object functional itemcan be €asily found out by only operating
the jog dial 6J and scrolling the functional itemlist. In this

connection, in the case of the hierarchical structure like the first
enbodi ment, when the functional item which is being displayed at present
is different fromthe object functional item it nmay be obliged to return
to the high hierarchy; however, such trouble do not exist in the case of
this second enbodi nent, and so the user's trouble is omtted and the
function can be inproved in addii'on. According to the above
constitution, owing to the fact at flunctional iffems are separated to
form sone groups'gﬂsé %&eéhe time of the display the list of the
functional itens, of the group is displayed, it is able to find
out the object functi onal itqﬁ} aking the group's nane_as _a guide,
therefore, the obj ect functional itemcanlbe found oyt with ease. In this

e —
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36 a portable tel ephone apparatus can be realized which is able to
provide a display on which the user can easily find out the object item at
t-he tinme of the display of the list of plural itens. VWhile in the
aforesaid first enbodinent, the functional itens have been displayed in an
i ndented manner at the tinme of the display of the functional itens which
are the low hierarchy, and the display |ayout of it has been hereby
differentiated fromthat of the display of the groups which are the high
hi erarchy, however, the present invenfidh is not linmted thereto and, as
shown in Figs. 17A to 17J, at the tine of the display of the functional
itenms the character font can be changed so as to change the shape of the
di spl ayed characters, and the display |ayout of it can be differentiated
fromthat of the display of the high hierarchy. also, the size of the
character font .can be changed. Alternatively, for ingfa color liquid
crystal display can be enpl oyed, and

GROUP 1

ITEM 1
ITEM 2

GROUP 2

ITEX y

ITEM 2

MENU

GROUP 3

ITEM 2

GROUP 10

FIG. 6



t he display |ayouts of the high hierarchy and the | ow hierarchy can be
differentiated by changing the color of the screen. To be short, if the
di splay l|ayouts are differentiated between the high hierarchy and the | ow
hierarchy, it can be discrimnated that in which hierarchy the user is at
present, and the sane effects as the above can be obtai ned.

Further, while in the aforesaid first enbodi nent, the indention has been
performed by two characters fromthe head of the line at the tine of

di splaying the functional itenms which Bre7 the |ow hierarchy, however, the
present invention is not linmted

37 thereto and |t be perfornmed by one character from the
head of the line, N P pl aying the functional itens. In
brief, if b A{! i fq tjhe itens are differentiated between
t he high Eté’f»a??céy %ﬁﬁ%{il %}ppj(% rchy, the sane effects as the above
can be obt ai ned. NAHE%I’%P ilein the aforesaid first enbodi nent,
t he _
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structure of the nmenu has been settled to the two-stage hierarchical
structure, however, the present invention is not |imted thereto and even
the case where the hierarchical structure is other than such, by changing
the display layout in accordance wth the depth of the hierarchy, the sane
effects as the above can be obtained. Further, while in the
aforesaid first enmbodinent, the liquid crystal display apparatus can
performthe display of 5 lines X 16 colums, however, the present ,
invention is not limted thereto and e&¥&h’the case where a liquid crystal
di spl ay apparatus having the other nunber of I'ines or the other nunber of
colums is enployed, the sane effects as the above can be al so obtai ned.

However, a liquid pHay—yphi ch can performthe display of three
lines or nore is prg e © T to offer the user a display which is
easy to rifﬂﬂﬂéif' ] ‘TE% while in the aforesaid second
enbodi mentf; Ao 1 ) i " gioup has been noticed to the user by
changi ng t he posi ti 15 by r at the place of the first or the |ast
functional item of > _Filg. 12F, Fig. 15K, etc.),
DOWN l
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38 however, the present invention is not Iimted thereto and the
boundary of the group can be noticed by displaying a broken line, etc. for
i ndi cating the boundary of the group, as shown in Fig. 18. Alternatively,
the other line, character, sign, etc. for indicating the boundary of the

group can be displayed. In brief, if the information which indicates the
boundary of the group is displayed, the user can recognize the end or the
begi nning of the group by view ng at the displ ay. ’ - Further, while in .

t he aforesai d second enbodi nent, the grgVQ7 name has been di spl ayed on the
upper left side of the liquid crystal Spl ay, however, the present
invention is not limted thereto and the group nane can be displayed on

t he upper side of the—funcH “El e in the sane way as the first
enbodi nent, and, alte s roup nane can be di splayed on the
ot her posi td of. the s | gf , the display position of the group
name is not#‘)é.t&ib\'it i S I nyenti on. Further, while in the
af oresai d second enboﬂrnﬁ sl |l iquid crystal display can performthe
di splay of 4 lines X 18 A EM hoWwever, the present invention is not
limted to thereto lUP
¥
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and even the case where a liquid crystal display having the other nunber
of lines or the other nunber of colums is enployed, the sane effects as
t he above can be al so obtai ned. However, in such case too, a liquid
crystal display which can performthe display  of three lines or nore is
preferable, in order to offer the user a display which is easy to
recogni ze. 39

Further while in the aforesaid first: anqo§?90nd enbodi ments, the jog dial
6J which has the rotating nmechanismfor selecting information and the
click mechanismfor determining selected information has been enpl oyed as
the i nputting neans which gg——e?ﬁﬁﬁagd—#qugye the cursor and to determ ne
the item however, the present nti oppne Ot linmited thereto and
various inputting neans having the other structure can be applied, if
their operating direction for inputting novenent of the cursor and the

operating direction fol TikEN® KBNS RUSERECledSPE@m are different.

{DISPLAY LIST OF GROUPS }~-SP3

[

y
[__UP/DOWN IS INPUT }~-SP4

Y
[ MOVE CURSOR -SPS

- A
A GROUP IS FIXED UPON }J~—SP6

\

DIFFERENTIATING THE DISPLAY LAYOUT
FROM THAT OF DISPLAYING OF GROUPS, | . qp7
DISPLAY LIST OF FUNCTIONAL ITEHMS
YHICH BELONG TO THE GROUP

l

[__UP/DOWN IS INPUT  }~-SP8

| |
[HOVE CURSOR WHILE SCROLLING
FUNCTIONAL ITEMS —SPY

1
A FUNCTIONAL ITEN 1S
FIXED UPON ~—-SP10

¥
(- END -SP1L

FIG. 10



For instance, a so-called jog-shuttle of which rotating angle is |imted
within the stated angle can be enployed, and a truck-ball or a joy-stick
whi ch are provided with a click nechanismcan be enployed, and a
slide-switch which is provided wth a click nechani smcan be enpl oyed.
Enpl oyi ng these, a portable tel ephone apparatus of which nunber of the
operation keys is little and which is handy to carry can be al so realized,
as wth the aforesaid case. Fﬂ zggr, while in the aforesaid first
enbodi ment, the display |ayout is cha 5 for each hierarchy by the
display controlling of the CPU 7, however, the present invention is not
limted thereto and if such a control neans is provided that it changes
the display | ayout for each hierarchy when it causes the display neans to
di spl ay theGROBR Df the ITEME, QM&ROdPe lefif ects as the above can be

obt ai ned. ITEX 2 OF GROUP 1 40
ITEM 3 OF GROUP 1 | SIX ITEMS BELONGING
ITEM 4 OF GROUP 1 | TO GROUP 1
ITEM 5 OF GROUP 1
ITEM 6 OF GROUP 1 ¥
GROUP 2 ITEM 1 OF GROUP 2 4
ity
9
ITEM 4 OF GROUP 2 | 7o' eroum g, DoLONCING
ITEM 5 OF GROUP 2
ITEM § OF GROUP 2
GROUP 3 ITEM | OF GROUP 5 1
F
ITEK 5 oF ohoup 5 1 THREE ITENS BELONGING
ITEM 3 OF GROUP 3 y TO GROUP 3
FIG. 11

NAME OF GROUP 3 ITEM 1 OF GROUP 3
ITEX 2 OF GROUP 3
ITEM 3 OF GROUP 3




Furthernore, the aforesaid second enbodi nent, the group nane is displayed
based on the display controlling of the CPU 7 at the tinme of the display
of the functional itemlist, however, the present inventionis not limted
thereto and in the case of displaying the |list of the plural itens, if the
plural itenms are separated into sonme groups, and if such a control neans
I's provided that it causes the display neans to display the nane of the
group to which the displayed itens belong, the sane effects as the above
can be obt ai ned. Whi l e there ha32pp@@n described in connection with
the preferred enbodinments of the invention, it will be obvious to those

skilled in the art that valeds—ehanrges—anrd—rodi-ecat+ors—mayqbe ai ned,

therefore, to cover in the|apdr &jﬂwdea}nd
nodi fication f ithin the true spirit ITEH 2cOPeGROUPt e |i nventi on
m FIG 4N
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VWHAT IS CLAIMED | S: 1. A portabl e conmunication term nal
a display for displaying a desired selected item out of
items which are hierarchically constructed;
indicating a desired itemout of said plural
sai d displ ay;
hi er ar chy,

conpri si ng:

pl ural selection
a pointer for

selection itens displayed on

an instruction switch for displaying an item of |ow

corresponding to an itemindicated by said pointer, on said

di spl ay; and a data processor fo&P?hanglng di splay | ayout at the

time of switching by said pointer and s froma display for selection

items of high hierarchy to a display for ite of | ow hierarchy. 2.

The portabl e comruni cation term nal accordingfJto claim1l, conprising

a data processor, at the tine of sw tching by sald p0|nter and switch

fromthedlﬂﬂayfortheseliﬁmfmét f

di splay for the i f the

I nformati on |rﬁllét|mia he hi gh
hi er ar chy.
1,

conpri3|ng

FIG. 13l

FIG. 13J

FIG. 13K

FIG. 13L

FIG. 13M

FIG. 13N

The pon

hlerarphy "
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DOWN

NAME OF GROUP 1

ITEM1 OF GROUP 1

ITEM 2 OF GROUP 1
ITEM 3 OF GROUP 1
ITEM 4 OF GROUP 1}

to the
di spl ayi ng
said | ow

ijng to claim




a data processor, at the time of switching by said pointer and switch

fromthe display for the selection itens of the high

42 hierarchy to the display for the itenms of the | ow hierarchy, for

di splaying the character display beginning position of itens displayed in

said low hierarchy so as to be different fromthe character display

begi nning position of selection itens which are in said high hierarchy.

4. The portable communication term¥all7according to claim1l, conprising

a data processor for scrolling the selection itens of the high hierarchy,

di spl ayed on said display, for every page in accordance wth operations of

said pointer and for scrqrITn €IUrai T elE0 gy erar chy,

di spl ayed on said displa),NAMﬁéD RO [ TEM 1 OF GROUP 1

FIG. 14A - ITEM 2 OF GROUP 1
ITEX 3 OF GROUP |
ITEM 4 OF GROUP |

up

Y

NAME OF GROUP 3 ITEM 1 OF GROUP 3

ITEY 2 OF GROUP 3
FIG. 14B

, UP
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FIG. 14F S

ITEM 7 OF GROUP 2
| UP

NAKE OF GROUP 2 _ITEM 4 OF GROUP 2

| [ TEM 5 OF GROUP 2 |
FIG. 14G ITEM 6 OF GROUP 2
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5. The portabl e comruni cation term nal
a data processor for displaying a selection itemof the high

said . selection item
fo claimb,
a first

FIG. 15H

-FIG. 13l

FIG. 158J

FIG. 15K

FIG. 15L

conpri sing

The portable

according to claim1,

said pointer, for
showi ng ﬁﬁy

e boundary of them
according to claima1,
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ITEM 5 OF GROUP 2
ITEM 6 OF GROUP 2

up
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ITEX 4 OF GROUP 2
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I TEM 2 OF GROUP 2

ITEM 3 OF GROUP 2
ITEM 4 OF GROUP 2

UP

NAME OF GROUP 2

I TEM 1 OF GROUP 2

ITEX 2 OF GROUP 2
ITEX 3 OF GROUP 2
ITEM 4 OF GROUP 2

UP

Y

NAME OF GROUP 1

ITEM 3 OF GROUP 1
ITEX 4 OF GROUP 1
ITEX 5 OF GROUP 1

I TEM 6 OF GROUP 1

conprising
hi erarchy on
said display together with itens of the |ow hierarchy which is |inked wt:h
conmuni cation termna

accordi ng
a data processor,

in the case of displaying
selection itemand a second selection itemwhich are in the high
hi erarchy at the same tine on the displf§9

43 di spl ayi ng an indicati on,
portabl e communi cation term nal conpri sing




a data processor, at the tinme of switching by said pointer and switch from
the display for selection itens of the high hierarchy to the display for
~itenms of the low hierarchy, for changing the color of the display for
“itenms of the low hierarchy relative to the color of the display for
_selection itens of the high hierarchy. 8. The portabl e comruni cation
termnal according to claim1, conprising a data processor, at the
time of switching by said pointer ardd®/W tch fromthe display for
selection itens of the high hierarchy to the display for itens of the | ow
hi erarchy, for changing the size of the font for displaying itenms of the
| ow hierarchy relative to tCe—sLie—eL—Lhﬁblgpg é@r di splaying selection
itens of the high hierarchy. $TART The 10 % comuni cation term na
according to claim1l1, conprising a data processor, at the tinme of
swi tching by said pointer and swiych fromthe display for selection itens
of the high hierardhy to MBNUJKEP! &8 PUSHED ens ¢+\1A8@2low hi erarchy, for

DISPLAY LIST OF FUNCTIONAL
ITEMS OF GROUP 1 AS MENU SCREEN/\'/SP22
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| CALCULATE POSITION OF CURSOR}\-SP24

. __
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THE POSITION

Y
(i END t}fL/SPZG

FIG. 16
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e i =

44 changi ng the shape of the font for displaying itens of the |ow .

hierarchy relative to the shape of the font for displaying. selection itéens
- of the high hierarchy. 10. The portabl e comruni cation term nal 7
= according to claim1, wherein a pointer for indicating a desired
itemout of plural selection itens displayed on said display indicates the
desired itemby rotating a disc-1ike nenber which partly sticks out from
the main body of the portable conmunication term nal. The portable
conmmuni cation termnal according to clailm 1, a pointer for
indicating a desired itemout of plural selection itens displayed on said

di splay indicates a (esikeditem—by rotating a disc-like nmenber which
partly sticks out fr dnbR y of the portable comunication
termnal. i - n | 'SECOND ITEN
) THIRD ITEM
FORTH ITEM
! DO¥N _ 1
GROUP NAME - GROUP NAME
FIRST ITEM FIFTH ITEM
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gégggbl’i"ﬁl{ FIG. 17H FIFTH ITEM
TEX SIXTH ITEX
FIG. 17C ' SEVENTH I1TEN
FORTH ITEM ‘
VDOWN - | DOWN
GROUP NAME GROUP NAME
o, 17D | i -
THIRD ITEM
G 17 FIG- 71 yiro 11
' FIFTH ITEX FORTH ITEM
"DOWN DO¥N
. \
.~ |GROUP NAME : GROUP NAME
_ ggﬁ%g i%g! FIRST ITEM
i
FIG. 17E FIG. 17} R Il
SIXTH ITEM FORTH ITEM
ITEX IS DECIDED
lDOWN -BY CLICKING l
GROUP NAME
o
ITE
FIG 17F SUXTH | TEM
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AFooN

I nstruction switch for displaying on said display the itens of the Tu .
hi erarchy corresponding to the iteminstructed by said pointer 1is 04@?&{%’“
- by pushing the disc-1like nmenber, which partly sticks out fromthe main

body of the portable comrunication terminal, in the direction of the

portabl e conmuni cation term nal .

- 45 -
PORTABLE COMMUNICATION APPARATUS
ABSTRACT OF THE DISCLOSURE

A portable communication apparatus provides a displaying on which the user
is able to easily find out the object item at the time of displaying the l_ist of the plural
items. In the case where the functional items are separated into some groups and
formed into hierarchical structure, the display layout is cﬁanged for each hierarchy
at the time of displaying the list of the items. Therefore, by viewing at the
differences among the display layouts, the user can know which hierarchy is currently

being displayed and can easily find out the object itém.

Figure 1.
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