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(57) ABSTRACT 

A telephone set includes an input unit having a call button 
for originating and ansWering calls, and an end button for 
terminating calls. The telephone set also includes a control 
unit, a display unit, voice signal communication circuits, and 
sound circuits for generating sound effects When the control 
unit is in a special mode. In one embodiment, the call button 
is ignored When the control unit is in the special mode, and 
the special mode is terminated When the end button is 
pressed. In another embodiment, the special mode is termi 
nated When either the call button or end button is pressed. 
The special mode operates independent of the communica 
tion circuits. 

RECEIVER 

4 1 
PLL 

3 

TRANSMITTER ‘ 

@ CONTROL 
UNIT "-4 14 



Patent Application Publication Dec. 26, 2002 Sheet 1 0f 14 

FIG. 1 
US 2002/0198017 A1 

f2 5 
Y F, S 

RECEIVER :9 

?rv“ CHARSEL A 
PLL VOICE 

COOEC 

llrvB 
TRANSMITTER 

[HARE 12 

L : ROM “13 
CONTROL 

16“ DISPLAY M’; F-v RAM 

U rv” 
F19 

18A CALL END A ¢21 

@EZIR'] ' "R22 

[351E] 
* P F\~/24 



Patent Application Publication Dec. 26, 2002 Sheet 2 0f 14 US 2002/0198017 A1 

FIG. 2 

1ST MoDE 2ND MDDE 

V LOUDéiE/XKER M'CROPHONE LDUDZSFEEEAKER 
I VERY SOFT HIGH ~ 

2 SOFT MEDIUM SOFT 

3 MEDIUM MEDIUM MEDIUM 

4 LOUD MEDIUM LOUD 

5 VERY LOUD MEDIUM — 



Patent Application Publication Dec. 26, 2002 Sheet 3 0f 14 

FIG. *3‘ 

@ 
VPSTORED VALUE (RAM) 

US 2002/0198017 A1 

5 \/=1 :VERY SOFT “; 
'. v=2 ; SOFT ' 

3 v=3 ; MEDIUM 
1 V=4 I i 
i_ V=51VERY LOUD 3 

'1 S2 

A ON? NO 

YES 53 
S4 NO 

N0 85 

START TIMER ¢ 
NO 814 

‘ S6 

5(7 NO v=4? 

\/ <- v+1 YES S15 
N0 816 

39 
YES v k v~1 

05 SEC? A OFF’? NO 
318 517 

YES V 
@ NO 0.5 SEC? 

YES YES 
810 519 

NO 
22 SEC? 



Patent Application Publication Dec. 26, 2002 Sheet 4 0f 14 US 2002/0198017 A1 

FIG. 4 

s31 
POWER NO 
OFF’? 

YES 
832 

v = 1? NO 

333 
YES 0 

, v = 5? N 

334% v +~ 2 
- YES 

s35~ v w 4 

yr 

836 m STORE V 

537 m SH UT 
POWER OFF 

END 



/ 

H6. 5 

V 1 
pn 6 

8 

I CHANNEL 
AND E 335%‘; w 

1 9 7 

TRANSMHTER —-' 15/0 
\5 

I 

‘[1 12 - 16 

0 00m? L __ \HBRATOR 28 
4- \NPUT UNIT ~17 

\ \ v20 
@325 

MM [Elm 
13 ‘4 [Evy 



Patent Application Publication Dec. 26, 2002 Sheet 6 0f 14 US 2002/0198017 A1 

to I 20 &o\zo M29 V630 

20 20 to &o\zo moEmmS “E0 039 >E> 2252 QDB\ED_BE\E8\EO wm?mpww 

I . >t>Ewzwm 

IQ: >E> 2282 Iw_I\22B2\>>3\&o mzoiomgz 

.. “153.2; 

Q33 >E> 2252 %S\23_B2\Eow Ex?naang .:z_ " $55 

502 M502 ................... -u. ............................................ -, 
1%: >202 # 

@ .OI 



Patent Application Publication Dec. 26, 2002 Sheet 7 0f 14 US 2002/0198017 A1 

mQOE IwDI 

mQOE .ZSEOZ 

>202 

w 

wwzclrmw mQOE . 

N .QI 

mOOE 332x02 



Patent Application Publication Dec. 26, 2002 Sheet 8 0f 14 US 2002/0198017 A1 

FIG. 8 

2 
5 8 6 

H511 3 
RECEIVER H Id 

4:4 CHAIIGIBIEL A 

382% 
Law?’ 9 5 TRANSMITTER ‘g 

l_ Li INPUT UNIT “17 
CONTROL 

UNIT "fawn; 
13 ROM _, ,J, DISPLAY 

I 30 M 



Patent Application Publication Dec. 26, 2002 Sheet 9 0f 14 US 2002/0198017 A1 

FIG. 9 
31 32 33 34 35 

\ s s i s ?6 
QTIIIPBLC PRVTiWyi 

FIG. 10 

’ TIIIPBLC “ 

12/ 5(Fri) 
16130 



Patent Application Publication Dec. 26, 2002 Sheet 10 0f 14 US 2002/0198017 A1 

FIG. 11A 

J FIG. 11E 
F IG. 1 1 B =:IIII§EEE == == == 

--'":::::::;":§'== == FIG. 1 1 G 



Patent Application Publication Dec. 26, 2002 Sheet 11 0f 14 

FIG. 12 
US 2002/0198017 A1 

_ 2 I 40 
7E; -------------------- --. ------------------------ ~~~~ 8 6 

D —@-1@ V 

RECEIVER (V4 ‘ 

7» CHANNEL 

: AND . 

g PLL volcEC ' 
; CODE 5 7 

P3 2 P9 
5 TRANSMITTER % 7C5) 

5 "“ 3 

____________________ " 12 _ S 2 F41 17 13 E 

3 CONTROL; (V 2 
UNIT 5 E 

[V18 (M24 (M19 ROM 
cALL P END ' 

L - . . . . - . _ _ _ _ . . . V _ 2 _ _ . . . . . L . . 7, 

DJ w [i] DISPLAY N16 
20 14II5W6| 

[YHBHQJ RAM 
LEJILJLLI M4 

{E38 ‘E39 



Patent Application Publication Dec. 26, 2002 Sheet 12 0f 14 US 2002/0198017 A1 

FIG. 13 

351 
NO NM F 

YES 852 

NO F ? 

S59 YES 
NO i 

@ DISPLAY F» S53 
YES MENU 

TONE \/ S60 
SELECTION (V 854 

S61 
8 
OTHER [3] 

SETTINGS F, 357 (.v 855 

SPECIFIED 
SOUND GAME 
EFFECT 

S58 S56 
NO NO 

YES YES 



Patent Application Publication Dec. 26, 2002 Sheet 13 0f 14 US 2002/0198017 A1 

FIG. 14 

( START ) 

NO 551 
F 

YES 

SE55“v MODE INPUT 

866 
NO 

YES 

867 m TERMINATE 
MODE INPUT 

868 ’\-~ CALL 
PROCESSING 

I END I 



I START I 

f 570 

Patent Application Publication Dec. 26, 2002 Sheet 14 0f 14 

CALL ESTABLISHED 
WITH TELEPHONE 

SET IS TERMINATED 
OR POWER FOR 
TELEPHONE SET 
IS TURNED ON 

[- 571 

TELEPHONE SET 
ENTERS STANDBY 

MODE 

[- 572 

TELEPHONE 
COMMUNICATION 
INFORMATION 
IN THE FORM 
OF AN ICON 

IS PRESENTED 
ON THE DISPLAY 
PANEL OF THE 
TELEPHONE SET 

[- 573 

TELEPHONE SET 
REMAINS IN 

STANDBY MODE 
FOR PREDETERMINED 

TIME PERIOD 

[- 574 

TELEPHONE 
COMMUNICATION 
INFORMATION 

ICON IS 
TURNED OFF 

US 2002/0198017 A1 

SELECT IMAGES 575 
FROM MEMORY / 

UNIT 

I 
DISPLAY 

IMAGES ON / 575 
DISPLAY PANEL 

I 
INDICATOR 
CIRCUIT 

PRESENTS THE / 577 
TELEPHONE 

COMMUNICATION 
INFORMATION 

578 
WAS 

A CALL YES 

RECEIVED? ? r580 
STOP DISPLAY 
OF IMAGES ON 
DISPLAY PANEL 

‘ » 

INDICATOR 
CIRCUIT STOPS 
PRESENTING 
TELEPHONE 

COMMUNICATION 
INFORMATION 

I 
TELEPHONE 

COMMUNICATION 
INFORMATION 

ICON IS 
TURNED ON 



US 2002/0198017 A1 

TELEPHONE SET WITH SPECIAL SOUND 
EFFECT MODE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a division of application Ser. 
No. 09/179,664 ?led Oct. 27, 1998, entitled TELEPHONE 
SET WITH SWITCHABLE INFORMATION AND 
IMAGE DISPLAY, the entire disclosure of Which is incor 
porated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a telephone set, in 
particular to a portable telephone set. 

[0003] Battery-operated portable Wireless telephone sets 
ranging from vehicular models to pocketsiZe sets have come 
into common use. Many portable telephone sets have func 
tions not found in Wired telephone sets. Asimple example is 
a poWer sWitch enabling the telephone set to be sWitched off 
When calls are not expected, to conserve battery poWer. 

[0004] Another feature is a volume control that can adjust 
the loudspeaker volume for use in various environments. 
Many portable telephone sets store the volume setting in a 
non-volatile memory While poWer is sWitched off, and 
restore the same setting the next time poWer is sWitched on, 
so that the user does not have to adjust the volume every 
time the telephone set’s poWer is sWitched on. 

[0005] Many portable telephone sets also have an 
expanded range of loudspeaker volume settings, including 
very soft and very loud settings. The very soft setting is used 
to avoid disturbing people nearby, or to avoid having a 
telephone conversation overheard. The very loud setting is 
used in noisy environments, to make the distant party’s 
voice audible. 

[0006] Another function found in many portable telephone 
sets is a vibration function that alerts the user to arriving 
calls by means of a vibrator. This function is useful in noisy 
environments, and in situations in Which the user does not 
Want to disturb people nearby. 

[0007] Yet another function is a selection of different types 
of ringing tones, as taught in Japanese Unexamined Patent 
Publication No. 202994/ 1995. This function enables the user 
to distinguish the ringing tone of his or her telephone set 
from the ringing tones of other nearby telephone sets. 

[0008] Still another function is a selection of hold melo 
dies and other sound effects, sometimes including loud 
non-musical sound effects that can be used to discourage 
malicious callers. 

[0009] A further function is a small liquid-crystal display 
panel that displays the time, date, telephone numbers, bat 
tery status, short messages, and other relevant information. 

[0010] A still further function, taught in Japanese Unex 
amined Patent Publication No. 237393/ 1996, is an interface 
enabling the telephone set to be connected to a television set, 
so that the above information, and possibly other informa 
tion such as images, not necessarily relevant to telephone 
communication, can be displayed on a large screen. 

[0011] Although useful, these functions also make the 
telephone set more complex and more difficult to operate, 
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and invite various types of operation mistakes. For example, 
if the user selects the very loud volume setting While using 
the telephone set in a noisy environment, and forgets to reset 
the volume When the call is ?nished, a later call in a more 
quiet environment may startle the user or people nearby. If 
the user selects the very soft volume While using the 
telephone set during a meeting, and forgets to reset the 
volume, a later call in a different environment may be 
dif?cult to hear, requiring a hasty readjustment of the 
volume. 

[0012] Many telephone sets have a ?rst loudspeaker for 
use When held close to the ear, and a second loudspeaker for 
use at a distance from the ear. The very soft and very loud 
volume settings are useful With the ?rst loudspeaker, but if 
these settings are transferred inadvertently to the second 
loudspeaker, the distant party’s voice becomes barely 
audible or disturbingly loud. 

[0013] Selection of the vibration function is troublesome 
because the user must also decide Whether to enable or 
disable the ringer, and Whether to increase or decrease the 
microphone sensitivity, these decisions depending on 
Whether the vibration function is used in a quiet or noisy 
environment. The user is required to make multiple settings 
for each situation. 

[0014] The utility of a selection of different ringing tones 
is limited, because these ringing tones tend to sound alike. 
Identi?cation of a particular ringing tone can be especially 
dif?cult When the telephone is carried in a purse or briefcase, 
or in an inner pocket under heavy clothing. 

[0015] The utility of sound effects in discouraging mali 
cious callers is offset by the misuse of the same sound effects 
to originate malicious calls. 

[0016] The utility of a display of the date and time is 
limited because a person using a portable telephone set is 
likely to be Wearing a WristWatch that gives the date and time 
more conveniently. Furthermore, the generally drab displays 
found on conventional portable telephone sets compare 
unfavorably With the attractive and fashionable dial faces of 
WristWatches. In addition, the display of ?xed information 
such as telephone numbers during standby periods is unin 
teresting, and may give the false impression that the tele 
phone set is malfunctioning, because the information does 
not change. 

[0017] Connection of a portable telephone set to a televi 
sion set quickly drains the battery of the telephone set, 
thereby lessening the utility of the telephone set for com 
munication purposes. 

[0018] Thus for various reasons, conventional portable 
telephone sets are someWhat dif?cult to operate, and their 
sound effects and display functions are not as useful as might 
be desired. 

SUMMARY OF THE INVENTION 

[0019] In a preferred embodiment of the present invention, 
a telephone set includes a receiving circuit, a display panel, 
and an input unit With manual controls. The memory unit 
stores a plurality of images. A control unit monitors elapsed 
time and input from the input unit. The control unit selects 
the images from the memory unit, displays the images on the 
display panel, and automatically sWitches the display panel 
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from displaying the images to displaying information When 
a call is received by the telephone set. The images are 
automatically displayed after a predetermined time period 
has elapsed, during Which the telephone set has entered and 
remained in a standby state Waiting for a call to arrive, 
Without an input from the input unit. While displaying the 
images, the display panel also displays an indication of 
Whether the telephone set is Within communicable range of 
a base station. 

[0020] In an alternate embodiment of the present inven 
tion, a telephone set includes a display panel, a memory unit, 
an indicator circuit and a control unit. The memory unit 
stores a plurality of images. The indicator circuit operates 
independent of the display panel. The control unit selects the 
images from the memory unit, displays the images on the 
display panel, and automatically sWitches the display panel 
from displaying the images to displaying information When 
a call is received by the telephone set. Telephone commu 
nication information is presented by the indicator circuit 
When the images are displayed, and the telephone commu 
nication information is presented by the display panel When 
the images are not displayed. 

[0021] In yet another embodiment of the present inven 
tion, the control unit automatically sWitches the display 
panel from displaying information to displaying the images 
a predetermined time after the telephone set enters a standby 
mode. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0022] The folloWing detailed description of preferred 
embodiments of the invention Will be better understood 
When read in conjunction With the appended draWings. For 
the purpose of illustrating the invention, there are shoWn in 
the draWings embodiments Which are presently preferred. It 
should be understood, hoWever, that the invention is not 
limited to the precise arrangements and instrumentalities 
shoWn. 

[0023] 
[0024] FIG. 1 is a block diagram illustrating a ?rst 
embodiment of the invention; 

In the attached draWings: 

[0025] FIG. 2 is a chart of microphone sensitivity and 
loudspeaker volume settings; 

[0026] FIG. 3 is a ?oWchart illustrating the volume setting 
operation of the ?rst embodiment; 

[0027] FIG. 4 is a ?oWchart illustrating the storing of 
volume settings at poWer-off; 

[0028] FIG. 5 is a block diagram illustrating a second 
embodiment of the invention; 

[0029] 
settings; 

[0030] FIG. 7 is a ?oWchart illustrating the operation of 
the second embodiment; 

[0031] FIG. 8 is a block diagram illustrating a third 
embodiment of the invention; 

[0032] FIG. 9 illustrates the display panel in the third 
embodiment; 

FIG. 6 is a chart of vibrating settings and other 

Dec. 26, 2002 

[0033] FIG. 10 illustrates a display of information on the 
display panel; 

[0034] FIGS. 11A, 11B, 11C, 11D, 11E, 11F, and 11G 
illustrate a display of images on the display panel; 

[0035] FIG. 12 is a block diagram illustrating a fourth 
embodiment of the invention; 

[0036] FIG. 13 is a ?oWchart illustrating the operation of 
the fourth embodiment; 

[0037] FIG. 14 is a ?oWchart illustrating the operation of 
a variation of the fourth embodiment; and 

[0038] FIG. 15 is a ?oWchart illustrating the operation of 
the third embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0039] Embodiments of the invention Will be described 
With reference to the attached illustrative draWings. The 
embodiments are portable telephone sets of the type used in 
the Japanese Personal Handyphone System (PHS), for 
eXample, to communicate With a public telephone netWork 
through a public base station or cell station, or through a 
private base station in a home or of?ce, or to communicate 
directly With another portable telephone set of the same type. 

[0040] The Personal Handyphone System is a time-divi 
sion multiple access (TDMA) system employing time-divi 
sion duplex (TDD) communication, quaternary phase-shift 
keying (QPSK), and adaptive differential pulse code modu 
lation (ADPCM). One of the components of the embodi 
ments beloW is a channel and voice coder-decoder or codec, 
Which is an integrated circuit comprising a channel codec 
and a voice codec. The channel codec performs QPSK 
modulation and demodulation, TDMA/TDD multiplexing 
and demultipleXing, and other functions such as the calcu 
lation of a cyclic redundancy check (CRC) code. The voice 
codec performs ADPCM coding and decoding functions, 
including compression, eXpansion, analog-to-digital conver 
sion, and digital-to-analog conversion. 

[0041] Each of the embodiments beloW also has a receiver 
that receives Wireless signals through an antenna, and a 
transmitter that transmits Wireless signals through the same 
antenna. A phase-locked loop (PLL) provides signals of 
selectable frequencies to the receiver and transmitter. During 
a telephone call, the receiver uses the signal from the PLL 
to doWn-convert the frequency of the received Wireless 
signal, and supplies the doWn-converted signal to the above 
described channel and voice codec, Which converts the 
received signal to an analog voice signal. The analog voice 
signal is normally reproduced through a loudspeaker held 
close to the user’s ear. The user speaks into a microphone, 
producing an analog voice signal that is coded and modu 
lated onto a carrier signal by the channel and voice codec, 
then transmitted by the transmitter. The received and trans 
mitted analog voice signals are ampli?ed by respective 
ampli?ers. 
[0042] Referring to FIG. 1, the ?rst embodiment is a 
portable telephone set comprising a receiver 1, antenna 2, 
transmitter 3, PLL 4, channel and voice codec 5, loudspeaker 
6, microphone 7, and ampli?ers 8 and 9 as described above. 
Loudspeaker 6 Will be referred to as the ?rst loudspeaker. 
The ?rst embodiment also has a second loudspeaker 10 for 
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use at a distance from the user’s ear, and a more powerful 
ampli?er 11 that ampli?es the received signal When the 
second loudspeaker 10 is used. The telephone set may also 
have a second microphone (not visible) for use With the 
second loudspeaker 10. 

[0043] A control unit 12 such as a microprocessor controls 
the telephone set by executing a control program stored in a 
read-only memory (ROM) 13. The control unit 12 includes 
an internal timer (not visible). A random-access memory 
(RAM) 14 stores volume settings and other information 
needed by the control unit 12. Aringer 15 generates a ringing 
tone to inform the user of arriving calls. A liquid-crystal 
display panel 16 displays telephone numbers and other 
information. 

[0044] The telephone set has an input unit 17 With various 
manual control buttons and keys, including a call button 18 
for originating and ansWering calls, an end button 19 for 
terminating calls, a dial keypad 20 for entering telephone 
numbers, tWo volume control buttons 21 and 22, a speaker 
(SPKR) button 23 that selects the ?rst loudspeaker 6 or 
second loudspeaker 10, and a poWer (P) on-off button 24. 
The volume control buttons Will also be referred to as the up 
button 21 and doWn button 22. 

[0045] Next the operation of the ?rst embodiment Will be 
described. The description Will be con?ned to operations 
related to volume control. 

[0046] The telephone set operates in tWo modes, depend 
ing on Which loudspeaker is selected. When a call is 
originated or answered, the telephone set operates initially in 
the ?rst mode, using the ?rst loudspeaker 6. To select the 
second mode and use the second loudspeaker 10, the user 
must press the speaker button 23. 

[0047] In the ?rst mode, the user can use the volume 
control buttons 21 and 22 to set the loudspeaker volume in 
a ?ve-step range, the ?ve settings being very soft, soft, 
medium, loud, and very loud. Pressing the up button 21 
increases the volume. Pressing the doWn button 22 decreases 
the volume. In the second mode, the volume control buttons 
21 and 22 operate in a three-step subrange With only the soft, 
medium, and loud settings. 

[0048] The control unit 12 expresses the volume setting by 
means of a variable V as shoWn in FIG. 2, values of V from 
one to ?ve designating volume settings from very soft to 
very loud. The control unit 12 sets the value of V in an 
internal register (not visible) and controls the channel and 
voice codec 5 so that received voice signals are reproduced 
at the designated volume level. When the user selects the 
very soft setting (V=1), the control unit 12 also causes the 
channel and voice codec 5 to increase the encoded volume 
of the transmitted voice signal, thereby increasing the micro 
phone sensitivity, because the user is presumably speaking 
softly to avoid disturbing people nearby, or to avoid being 
overheard. 

[0049] When poWer is sWitched off by the poWer button 
24, the control unit 12 stores a value of V in the RAM 14. 
The RAM 14 is backed up by the telephone set’s battery so 
that the memory contents are retained even While poWer is 
off. The value originally stored in the RAM 14 When the 
telephone set is manufactured is three (V=3). 

[0050] When poWer is sWitched on, the control unit 12 
controls the loudspeaker volume according to the ?oWchart 
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in FIG. 3. Initially, the control unit 12 reads the value of V 
from the RAM 14 (step S1), and operates according to the 
stored volume setting. The control unit 12 also monitors the 
volume control buttons (steps S2 and S3). 

[0051] If the up button 21 is pressed, giving a yes (Y) 
result in step S2, the control unit 12 determines Whether the 
current value of V is equal to ?ve (step S4). If so, the control 
unit 12 ignores the input from the up button 21 and returns 
to step S2. If not, the control unit 12 starts its internal timer 
(step S5), and determines Whether V is equal to four (step 
S6). If V is not equal to four, the control unit 12 increments 
V (step S7) to increase the volume setting, Waits for half a 
second (step S8), then returns to step S2. 

[0052] If V is equal to four, the control unit 12 Waits for 
the up button 21 to be released (step S9), then determines 
from the timer value Whether the up button Was pressed for 
at least tWo seconds (step S10). If not, the control unit 12 
returns to step S2. If so, the control unit 12 determines 
Whether the second mode, using the second loudspeaker 10, 
is currently selected (step S11), and returns to step S2 if it 
is. If the present mode is the ?rst mode, the control unit 12 
sets V to ?ve (step S12) to select the very loud volume 
setting, then returns to step S2. 

[0053] Similar operations are performed When the doWn 
button 22 is pressed. After recogniZing the button-press in 
step S3, the control unit 12 determines Whether V is equal to 
one (step S13), and returns to step S2 if this is the case. If 
V is greater than one, the control unit 12 starts the timer (step 
S14) and determines Whether V is equal to tWo (step S15). 
If V is not equal to tWo, the control unit 12 decrements V 
(step S16), Waits for half a second (step S17), then returns 
to step S2. If V is equal to tWo, the control unit 12 Waits for 
the doWn button 22 to be released (step S18), determines 
Whether the doWn button Was pressed for at least tWo 
seconds (step S19), and determines Whether the ?rst or 
second mode is currently selected (step S20). If the doWn 
button 22 Was not pressed for at least tWo seconds, or if the 
second mode is selected, the control unit 12 returns to step 
S2. If the doWn button 22 Was pressed for at least tWo 
seconds and the ?rst mode is selected, the control unit 12 
sets V to one (step S21) to select the very soft volume 
setting, then returns to step S2. 

[0054] When, for example, V is equal to three and the ?rst 
mode is selected, if the doWn button 22 is pressed for three 
seconds, the control unit 12 uses a small fraction of the ?rst 
second to execute steps S2, S3, S13, S14, S15, and S16, 
reducing V to tWo. After Waiting for half a second in step 
S17, the control unit 12 executes steps S2, S3, S13, S14, 
S15, and S18 in approximately 2.5 seconds, then executes 
steps S19, S20, and S21, reducing V to one. 
[0055] The procedure in FIG. 3 alloWs the full range of V 
settings from one to ?ve to be selected in the ?rst mode, but 
restricts V to the subrange from tWo to four in the second 
mode, thereby preventing the very soft and very loud 
volume settings from being used With the second loud 
speaker 10, for Which these tWo settings are inappropriate. 
This procedure also alloWs the same tWo volume control 
buttons 21 and 22 to control the volume of both loudspeak 
ers 6 and 10, an advantage in a small telephone set Without 
space for many buttons, and an advantage to the user 
because the volume control operations are easy to learn. 

[0056] FIG. 4 shoWs the procedure folloWed When poWer 
is sWitched off. The control unit 12 monitors the poWer 
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button 24 (step S31). When the power button 24 is pressed, 
the control unit 12 tests the value of V (steps S32 and S33). 
If V is equal to one, the control unit 12 changes V to tWo 
(step S34). If V is equal to ?ve, the control unit 12 changes 
V to four (step S35). The value of V is then stored in the 
RAM 14 (step S36), after Which poWer is shut off (step S37). 
The stored value Will be read by the control unit 12 the next 
time poWer is sWitched on. 

[0057] The procedure in FIG. 4 prevents the very soft and 
very loud volume settings from being stored in the RAM 14 
While poWer is off. Thus, regardless of hoW the telephone set 
Was used previously, When its poWer is sWitched on, the 
initial volume setting is neither inaudibly soft nor disturb 
ingly loud. 

[0058] In a variation of the ?rst embodiment, the range of 
volume settings available in the ?rst mode is an arbitrary 
range, not necessarily limited to ?ve steps. In the second 
mode, the volume settings are restricted to a ?rst subrange 
of this range. When poWer is sWitched off, the volume 
setting stored in the RAM 14 is restricted to a second 
subrange, Which need not be identical to the ?rst subrange. 
If the setting is not in the second subrange When poWer is 
sWitched off, the closest setting in the second subrange is 
stored. 

[0059] Next, a second embodiment Will be described. 

[0060] Referring to FIG. 5, the second embodiment is a 
portable telephone set comprising a receiver 1, antenna 2, 
transmitter 3, PLL 4, channel and voice codec 5, loudspeaker 
6, microphone 7, and ampli?ers 8 and 9 as described above. 
A second loudspeaker (not visible) may be provided for use 
at a distance from the ear. 

[0061] The second embodiment also has a control unit 12, 
comprising a microprocessor or the like, coupled to a 
read-only memory (ROM) 13 storing a control program, a 
random-access memory (RAM) 14 storing mode settings 
and various other data, a ringer 15 that generates ringing 
tones to announce arriving calls, a liquid-crystal display 
panel 16 displaying various information, and an input unit 
17 With various keys and buttons, including a dial keypad 
20, a noisy mode button 25, a hush mode button 26, and a 
normal mode setting button 27. The telephone set can be set 
to emit a click tone When the buttons and keys in the input 
unit 17 are pressed. The control unit 12 is also coupled to a 
vibrator 28 that announces arriving calls by vibrating. 

[0062] Next, the operation of the second embodiment Will 
be described. 

[0063] Referring to FIG. 6, the telephone set has a normal 
mode, a noisy mode, and a hush mode. In the normal mode, 
the loudspeaker volume, microphone sensitivity, and ringer 
volume can each be set in a three-step range (soft, medium, 
loud, or loW, medium, high), the initial setting being medium 
in each case. The microphone 7 and ringer 15 can also be 
sWitched off. The vibrator 28 and click tone can be sWitched 
on or off; that is, they can be enabled or disabled. Initially, 
the vibrator 28 is sWitched off and the click tone is sWitched 
on. The initial settings are stored in the ROM 13. 

[0064] In the noisy mode, the loudspeaker volume and 
ringer volume are set to a very loud level, and the vibrator 
28 is enabled, so that arriving calls Will be announced by 
both the ringer 15 and vibrator 28. The microphone sensi 
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tivity is left unchanged, and the click-tone setting is left 
unchanged. The noisy mode is useful in noisy environments. 

[0065] In the hush mode, the loudspeaker volume is left 
unchanged, but the microphone sensitivity is increased to a 
very high level, so that the user can speak in a hushed voice. 
The ringer 15 is sWitched off, the vibrator 28 is enabled, and 
the click tone is sWitched off. Arriving calls Will be 
announced only by the vibrator. This mode is useful When 
the user does not Want to disturb people nearby, or does not 
Want to be overheard. 

[0066] Referring to FIG. 7, the control unit 12 starts 
operating in the normal mode With the initial settings (step 
S41). If the normal mode setting button 27 is pressed (Y in 
step S42), the control unit 12 displays a setting menu on the 
display panel 16, and the user uses the dial keypad 20 to 
select desired settings (step S43). The selected settings are 
stored in the RAM 14. 

[0067] When the noisy mode button 25 is pressed (Y in 
step S44), then if the present mode is not the noisy mode (N 
in step S45), the control unit 12 changes the loudspeaker, 
ringer, and vibrator settings to the noisy-mode values indi 
cated in FIG. 6 (step S46). If the present mode is the noisy 
mode (Y in step S45), the control unit 12 restores the normal 
settings from the RAM 14 (step S47). 

[0068] When the hush mode button 26 is pressed (Y in 
step S48), if the present mode is not the hush mode (N in 
step S49), the control unit 12 changes the microphone 
sensitivity, ringer, and vibrator settings to the hush-mode 
values indicated in FIG. 6 (step S50). If the present mode is 
the hush mode (Y in step S49), the control unit 12 restores 
the normal settings from the RAM 14 (step S47). 

[0069] By pressing the noisy mode button 25 or hush 
mode button 26 before or during a call, the user can instantly 
make all of the settings needed to use the telephone set in a 
noisy environment, or an environment in Which the user 
does not Wish to disturb or be overheard by people nearby. 
By pressing the same button once more, the user can 
instantly return to the normal mode. The telephone set thus 
becomes easy to operate. 

[0070] By pressing the normal mode setting button 27 in 
the noisy mode or hush mode, the user can change one or 
more of the settings that Were made collectively by pressing 
the noisy mode button 25 or hush mode button 26. 

[0071] In a variation of the second embodiment, the loud 
speaker volume and ringer volume are set to the loud level 
in the noisy mode, instead of being set to a very loud level. 
Similarly, in the hush mode, the microphone sensitivity may 
be set to the high level, instead of the very high level, and 
the ringer 15 may be set to the soft volume level, instead of 
being sWitched off. The click tone setting may be left 
unchanged in the hush mode. 

[0072] In another variation, on return from the noisy mode 
or hush mode to the normal mode, the control unit 12 
restores some or all of the initial settings from the ROM 13, 
instead of restoring the settings stored in the RAM 14. 

[0073] Next, a third embodiment Will be described. 

[0074] Referring to FIG. 8, the third embodiment is a 
portable telephone set comprising a receiver 1, antenna 2, 
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transmitter 3, PLL 4, channel and voice codec 5, loudspeaker 
6, microphone 7, and ampli?ers 8 and 9 as described above. 

[0075] The third embodiment also has a control unit 12 
coupled to a read-only memory (ROM) 13 storing a control 
program, a random-access memory (RAM) 14 storing mode 
settings and various other data, a liquid-crystal display panel 
16, an input unit 17 With various manual control buttons and 
keys, and a light-emitting diode (LED) indicator 30. 

[0076] Referring to FIG. 9, the display panel 16 has a roW 
of icons and abbreviations at the top. The telephone icon 31 
indicates that a called party’s telephone is ringing. The 
antenna icon 32 indicates electric ?eld strength When the 
telephone set is Within range of a base-station antenna. The 
abbreviation PBLC 33 indicates the mode for communica 
tion With a public base station. The abbreviation PRVT 34 
indicates the mode for communication With a private base 
station. The transceiver icon 35 indicates the mode for direct 
communication With another portable telephone set. The 
battery icon 36 indicates remaining battery charge. 

[0077] BeloW the roW of icons is a dot-matrix portion of 
the display panel 16, providing space for the display of 
simple images, such as the sWimming ?sh shoWn in the 
draWing, or for the display of three short lines of teXt. 

[0078] Next, the operation of the third embodiment Will be 
described. 

[0079] At the end of a call, or When poWer is ?rst sWitched 
on, the telephone set enters a standby mode to Wait for a call 
to arrive. For the ?rst ?ve minutes of standby, the control 
unit 12 displays the date and time on the display panel 16, 
together With the relevant icons and abbreviations, as shoWn 
in FIG. 10, for eXample. 

[0080] If no call is received and no buttons or keys are 
pressed, after ?ve minutes the control unit 12 automatically 
sWitches from the date-and-time display to an image display 
such as the sWimming ?sh shoWn in FIG. 9. The image data 
for this display are stored in the ROM 13. The ROM 13 
preferably stores several types of images: for eXample, an 
image of sWimming ?sh, an image of a ?ying airplane, and 
an animal image such the head of a mole. The control unit 
12 changes the image type from time to time, preferably in 
a pseudo-random sequence, or as a pseudo-random function 
of the time of day, so that the user does not knoW Which type 
of image Will appear neXt. 

[0081] The control unit 12 also causes the images to move 
intermittently. The ROM 13 stores, for eXample, seven 
airplane images as shoWn in FIGS. 1IAto H G. The control 
unit 12 displays these images one after another, changing 
from one image to the neXt at intervals of ten seconds, for 
eXample, thus causing the airplane to move sloWly across the 
display panel. SWimming ?sh can be made to move in the 
same Way. Amole’s head can be made to pop up at a random 
location on the display panel 16, give a sign of greeting, then 
sink doWn toWard the bottom of the display panel and 
disappear. 

[0082] The images can also be made to move by scrolling, 
but the necessary scrolling calculations consume poWer. To 
conserve battery charge, it is preferable to read pre-stored 
images intermittently from the ROM 13. 

[0083] The display of these images does not affect the 
normal standby operation of the telephone set. During 
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display of the images, hoWever, the icons and abbreviations 
at the top of the display panel 16 are preferably turned off, 
because they distract attention from the image display. 
While the icons are turned off, the control unit 12 uses the 
LED indicator 30 to indicate Whether the telephone set is 
Within range of a base station. 

[0084] The telephone set also has a battery saving mode, 
Which is similar to the standby mode eXcept that the receiver 
1 is turned on only intermittently, at intervals synchroniZed 
With the transmission of paging information from a base 
station. The image display is also used in the battery saving 
mode, the images being displayed intermittently, at intervals 
synchroniZed With the intervals at Which the receiver 1 is 
turned on. 

[0085] When a call is received, or When the user presses 
one of the keys or buttons on the input unit 17, the control 
unit 12 automatically sWitches back from the image display 
to an information display such as the one in FIG. 10. Thus 
the image display in no Way interferes With the normal 
operation of the telephone set. 

[0086] By sWitching during standby from the uninterest 
ing display of the date and time to the more amusing display 
of images, the third embodiment makes the telephone set 
more attractive to the user. 

[0087] By sWitching from one type of image to another in 
a pseudo-random manner, the third embodiment avoids 
operating With boring predictability. 

[0088] By causing the image to change from time to time, 
the third embodiment reassures the user that the telephone 
set is operating normally, particularly in the battery saving 
mode, in Which the image display is synchroniZed With the 
operation of the receiver 1. 

[0089] By using the LED indicator 30 during image dis 
play, the third embodiment continues to inform the user as 
to Whether or not the telephone set is Within range of a base 
station. 

[0090] Referring to FIG. 15, in step S70, either a call 
established With the telephone set is terminated (i.e., at the 
end of a call), or poWer for the telephone set is turned on. In 
response, the telephone set enters a standby mode (step 
S71). In step S72, telephone communication information in 
the form of an icon (antenna icon 32) is presented on the 
display panel 16 of the telephone set. In step S73, the 
telephone set remains in the standby mode for a predeter 
mined period of time (e.g., ?ve minutes) if a call is not 
received, and if input is not received from input unit 17. 
After the predetermined time period has elapsed, the tele 
phone communication information icon 32 is turned off (step 
S74). In step S75, images stored in ROM (memory unit) 13 
are selected by the control unit 12. The images are displayed 
on display panel 16 (step S76). In step S77, the LED 
indicator (indicator circuit) 30 presents the telephone com 
munication information to indicate Whether the telephone set 
is Within range of a base station. When a call is received 
(step S78), or When input is received from input unit 17 (step 
S79), the control unit 12 automatically sWitches back from 
the image display to an information display that presents the 






