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1 —_— DESCRI PTI ON AUDI O
STORI NG AND REPRODUCI NG APPARATUS 5 Techni cal
Field This invention relates to an audio storing and
reproduci ng apparatus that storing audio data and repr oduci ng the
stored audi o data. Background Art 10

There has been W@9248168 stori ng and reproduci ng appar RGEIPOHLSSS
encodes (A/ D converts) the externally supplied audi o signal, stores
the resulting signal into a sem conductor nenory, such as a RAM
reads the encoded signal fromthe RAM according to the operation of
a 15 reproduce switch or the |ike, and decodes (EVA converts)

t he read-out signal, and provides audﬁwqﬂ n disclosed in
U S. Pat. No. 4, 368, 988. t conventlona audi o storing and

r epr oduci ng appar atus, when a single sem conductor nenory is 20
used as a single recording and reproduci ng appar at us, addressing is
initiated, starting at the fAUDIOSSIEPRENG AND REPRDRUGING AHEARATUSI

reps oduci ng operation. However, in a case where a single

sem conductor nenory is divided into bl ocks and the bl ocks are

selectively regorded into or 25 re f addr essi ng nust be
initiated, stafrting at the beglfgiﬁ} rgg% %?g}%e sel ected bl ock. To

do this, It 1S NesRss A dntidnNdelatds Ofb tdf RAGLNsBGLfAFSari the
reproducing apparatus that storing audio data and
reproducing the stored audio data.
Background Art
10 There has been an .audio storing and reproducing
‘apparatus that encodes (A/D converts) the externally
supplied audio signal, stores the resulting signal into
a semiconductor memory, such as a RAM, reads the encoded
signal from the RAM according to the operation of a
15 reproduce switch or the like, and decodes (D/A converts)
the read-out signal, and provides audio output, as
disclosed in U.S. Pat. No. 4,368,988,
With conventional audio storing and reproducing
apparatus, when a single semiconductor memory is
20 used as a single recording and reproducing apparatus,
addressing is initiated, starting at the first address
in a recording or reproducing operation. However, in a
case where a single semiconductor memory is divided into
blocks and the blocks are selectively recorded into or
25 reproduced from, addressing must be initiated, starting
at the begin address of the selected block. To do this,

it is necessary to send data on the begin address of the
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2 sel ected block to the address control section, preset it,

and update the addresses, starting at the begin address. When t he
encoded data is stored in a volatile nenory, such as a RAM the
stored contents will disappear inthe 5 case of the expiration of the
battery's service life, the replacenent of the battery, or a power
failure. To woomazesavoi d the | oss of the stored data, use PET/SPINOISI®| atil e
menory, such as an EEPROM can be considered. The EEPROM however,
requires a very high driving voltage, 10 2 as conpared with a CMOS
circuit that operates on about 1 V, for exanple. For this reason
an electronic circuit for controlling a recording and reproduci ng

oper at i ons o33 oAPEIBLE SO LBALLYCLAnl QU WUAUR, BBt s¢,

electronic circuit Tnclu nonvolati ['eé nenorres
conposed of separ gnq Gbuhee mqhdﬁ%@efsq Bearung atQQ{ét Rl adaditées ent
vol tages separately. As describ above, when the nmain circuit
section and the elwhetnr mhecencoded datiar disi stored uilh ng vedatdllat memowppori es
are assenbl ed by gg&ate chips and a single nonvolatile nmenory is
20" di vi ded i ntS®ch §&k3 deshe |5c¥é’€eéaFPP§?"t%rfﬂl]t1h@il5Ia@@E§r in the gre
sel ectively recorded |n§ §Snd reprqduced f
S

each bl ock must b&XFdPEsERE HREATIPD ©f RS ohFFeryin Sevaee o
plural ity of telmMeid $epi GcORERE s thehbat%é %ok P Yoded! Falldhte! Olzo

address data, whic s to t probf ém t hat t Si ze o the chip
i ncl udi ng avoidokabi L6 SBIIIHIRS stocededata] 06se of a nonvolatile

gddress of

memory, such as an EEPROM, can be considered. The
EEPROM, however, requires a very high driving voltage,
10 as compared with a CMOS circuit that operates on about 1
Vv, for example. PFor this reason, an electronic circuit
for controlling a recording and reproducing operations
that operates on a relatively low voltage and an
electronic circuit including nonvolatile memories have
15 to be composed of separate chips, which need to be
controlled different voltages separately. As described
above, when the main circuit section and the electronic
circuit including nonvolatile memories are assembled by
separate chips and a single nonvolatile memory is
20 divided into blocks as described earlier, and the blocks
are selectively recorded into and reproduced from, the
begin address of each block must be addressed directly,
with the result that a plurality of terminals are needed
as the input terminals for address data, which leads to
25 the problem that the size of the chip including

nonvolatile memories becomes large.
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3 Di scl osure of Invention The obj ect
of the present i nvention is to provi de an audi o storing and
reproduci ng apparatus that divides a nenory into blocks and is
capabl e of selectively 5 storing or reproducing the data into or from
t he bl ocks on a block basis without conplicating the circuit
confi gurati on. wo 9743765 The foregoing object is acconpli sHEHIHSY01S58
provi di ng an audi o storing and reproduci ng apparatus conprising: 10
a sem conductor chip including a sem conductof nenory havi ng a
plurality of storage areas, a storage specify- ing input termnal to
whi ch a storage area specifying signal for specifying a storage area
to be stored into or reprodugggeidipd F Anveatibéy of storage areas
in the 15 sem conductor nenory and a storage specifying signal for
specifying the storing offhaudbfecititct ahe pppséhedinvention is teppoolvide
specifying input termnal to ich a reproduce speci fyi ng_si gnal
for specifying the mapaudmolngoxﬁng and IEPHQGvQﬂ%Hu%PnéfthﬁuPKEB diyifes
storage nmedi um control neans for aot onI ecu{ ea% g rage area
3 é

to be stored into & mem°r8r1?ﬁbﬂﬁﬁﬁaﬁhap oh?a%% %ge area
speci - oY1 18,500 a5 0510 Oaleh oLl s zoRPeR Bk

storage area & Ecor divh rage s yirng signal, but al so
reading the audio d%tnaasfb%eﬂ bis { & 6viiR&ltf beﬂplzéaungmagecaiea
according to the reproduce specifying signal; and control neans

i ncl udi ng storage arcomfiguratiospeci fying switch nmeans, record specifying
swi tch neans,

The foregoing object is accomplished by providing
an audio storing and reproducing apparatus comprising:
10 a semiconductor chip including a semiconductor memory
having a plurality of storage areas, a storage specify-
ing input terminal to which a storage area specifying
signal for specifying a storage area to be stored into
or reproduced from the plurality of storage areas in the
15 semiconductor memory and a storage specifying signal for
specifying the storing of audio data are inputted, a
reproduce specifying input terminal to which a reproduce
specifying signal for specifying the reproducing of
audio data is inputted, and storage medium control means
20 for not only specifying a storage area to be stored into
or reproduced ffom-according to the storage area speci-
fying signal and storing audio data into the specified
storage area according to the storage specifying signal,
but also reading the aundio data stored in the specified
25 storage area according to the reproduce specifying
signal; and control means including storage area

specifying switch means, record specifying switch means,
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4 reproduce specifying switch neans, and a control circuit

that sends the storage area specifying signal to the st orage

speci fying input term nal when the storage area speci fying switch

means i s operated, that sends the 5 storage area specifying signal to

t he storage specifying I nput termnal and thereafter sends the

record speci f \WO%743765  j ng signal when the record specifyi nBCEsmIvRIsSSTEANS

S operated, and that sends the reproduce specifying signal

to the reproduce specifying input term nal whien the 10 repr oduce

specifying switch neans i s operated. Because the storage

speci fying input termnal to whi ch the storage area specifying

signal and the stor i f Vi .si.an e jnputted and the .
Rodpce spSEEELI ML bafEl SRFL ' RRsPRY, fEfoute

repr oduce speci - erm na e rep
specifying 15 thaitabenlsi BRetsskdgenaeeh Epec Pl i HiYnadr t6NtRet O

the control circuit, the audio storing and reproduci ng appar at us of
the present inventis¢orage specifiying adgput terminéharhdhelresitogagdeCifsa
menory can be divided into bl ocks and the bl ocks can be sel ectively

recorded into or ZPecifyjipgrswikchl Means BEoeresyted octhati seods the

conplicating the circuit confiquration or increasing the nupber of
termnals of Yhe s&WESHGURFE? BF .gyé%g signal’to'the ‘sto ePPEELEYiRA | on

S 0 s o228 BRI Eng Sk ROL A R il Lo
i nventi on; ing sifh&l wheéw the aReoRtUspedi yinty Afitcdhemdahs is
operated, and that sends the reproduce specifying signal
. to the reproduce specifying input terminal when the
10 reproduce specifying switch means is operated.

‘Because the storage specifying input terminal to
which the storage area specifying signal and the storage
specifying signal are inputted and the reproduce speci-
fying input terminal to which the reproduce specifying

15 signal is inputted connect the semiconductor chip to
the control circuit, the audio storing and reproducing
apparatus of the present invention has the advantage
that the semiconductor memory can be divided into blocks
and the blocks can be selectively recorded into or

20 reproduced from block by block without complicating
the circuit configuration or increasing the number of
terninals of the semiconductor chip.

Brief description of Drawings

FIG. 1 is a block diagram of a portable electronic

25 apparatus according to an embodiment of the present

invention;

FIG. 2 is a conceptual drawing of the data
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5 structure of the RAM9 in FIG 1, FIG 3 is a
circuit diagramof the control section 20 in FIG 1;

FIG 4 is a conceptual drawing to help explain the 5 relationship

bet ween the recording control- signal Si1 (256 Hz) and clock [err]
(32 Hz) in FIG 3; FIG 5 is a flowhart to help explain the
mai n O (W0 SWA3TRS ; FIG 6 is a flowhart toPf¥ ’85?& ain
the operation 10 of key process of FIG 5; FIG 7 is a
flowchart to help explain the operation 5 of key process of FIG 5;
FIG 8 shows an exanple of a reproduce node repre- sentation on the
LCD display unit 14 of FIG 1; and 15 FIG 9 shows an exanpl e of
a record node e R display unit 14 of FIG 1.
Best Mbde of Carryi ntrag%?ﬁegkﬁ%/%ér)\t | on9t 1 kR0 Hereinafter, referring
to the acconpanying dravwmcs, 3 is a ciguidl ddiayoancofirtisd wamﬂrolaspotioaml e
el éctroni c appara- 20 tus, according to an enbodi rent of the present

I nvention widd iMeFéﬁpI&ined A. The configuration of

t he enbodi nment 1 bl f I
wri'st - | wat ch acc&@- nd if ?L€°’g‘fﬁﬂf8ﬁaﬁeﬂfa§$‘g§nh€° MR ectlfgw £ne
O s L1e LU ok e ChEEIEA e LYRL AD &tntrol s:.gnTalieSI

enbodi nent has™ a vvatc unc a conputer functio dat a bank
function that stores ssg %)OEnBaEEoé‘lE‘dtb (32 Hz) in FIG. 3;

FIG. 5 is a flowchart to help explain the main
operation;
FIG. 6 is a flowchart to help explain the operation
10 of key process of FIG. 5;
FIG. 7 is a flowchart to help explain the operation
of key process of FIG. 5; |
FIG. 8 shows an example of a reproduce mode repre-
sentation on the LCD display unit 14 of FIG. 1; and
15 FIG. 9 shows an example of a record mode
representation on the LCD display unit 14 of FIG. 1.
Best Mode of Carrying Out the Invention
Hereinafter, referring to the accompanying drawings,
an electronic wristwatch, a portable electronic appara-
20 tus, according to an embodiment of the present invention
will be explained.
A. The configuration of the embodiment
FIG. 1 is a block diagram of an electronic wrist-
watch according to the embodiment of the present
25 invention. In the figure, the electronic wristwatch of
the embodiment has a watch function, a computer function,

a data bank function that stores a lot of name and
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t el ephone nunber data itens and others and di spl ays ~ them and a
meno function that nmakes notes of externally suppl i ed speech.in
menory and reproduces it. The el ectronic wistwatch conprises a
one-chip control 5 integrated circuit 1 conposed of, for exanple, a
C MOS devi ce which includes the processing circuitry for

the watch funWwO®M3768onput er functiaon, and data bank Pcflmwbl_sﬁ"l, and
control neans for controlling the record- ing and reproducing of
speech, and a one-chip nenory 10 contr® integrated circuit 2 which

I ncl udes a nonvol a- tile nmenory conposed of, for exanple, a flash
EEPROM in which audio data is stored, and control nmeans for

i |
Cotegrat edoci rout s ieRhone AR A NS - apftafsaplives i o
operate on differeghed!i Ht‘ld‘ga memo func\é‘ibga&?& %ﬁerse%%lt%%cgff%%érﬁﬂ&g} y

fromthe sane battery. They are desi ghe 0 pro e necessary

vol tages in the posepphiedlsperdicuin mefoefChnd NteRfothreds it. The Circuit.
20 . First, the control integrated circuit 1 and its

perlpheral C|rCU|tslaptrommpewqﬂsnwmyGh polpyisem et one-chip cemttdéDbn 3
i ncl udes nugerical | Bgés and, character keys (not shown) for

entering various ty gfﬁt%ﬂuﬁ%rﬁ¥iFe&oFGmP°sed of, foF gxampley ce F MOy

audio data, a reprg roduc I ng.the.recorded audio
data. and a sel oot Eyfg%kWﬁ&éﬂ)lﬁyluﬁgs th?e% e es drc Pﬁ%ﬁyog S ' om whi ch

the data is the%@iﬁﬂ ﬂdhdﬂldne;pﬁgﬁ\ﬁﬁﬁgrfflﬁmtti%,sraﬂaaaﬁté‘rﬁgnlpl ocks
function, and control means for controlling the record-
ing and reproducing of speech, and a cne-chip memory
10 control integrated circuit 2 which includes a nonvola-
tile memory composed of, for example, a flash EEPROM
in which audio data is stored, and control means for
controlling the nonvolatile memory and the addresses.
The control integrated circuit 1 and the memory control
15 integrated circuit 2 operate on different driving
voltages but receive a power supply from the same

battery. They are designed to produce the necessary

voltages in the power supply circuit in each integrated

circuit.

20 First, the control integrated circuit 1 and its

peripheral circuits will be explained. A key input
section 3 includes numerical keys and character keys
{(not shown) for entering various types of data, a record
key 3a for recording audio data, a reproduce key 3b for
25 reproducing the recorded audio data, and a select key 3c

for selecting a block into or from which the data is

stored in or reproduced from the storage area blocks
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7 ——— (eight) of an EEPROM 25 explained | ater. Each key input

signal fromthe key input section 3 is sent to a control section 7,
whi ch then senses the key input. An oscillation circuit 4
generates a reference 5 clock of a specific frequency and supplies it
to a frequency dividing circuit 5. The frequency dividin

circuit 5, accdV@i9Ti#37® the reference clock, generates FQﬁhPU%F$Uts
a systemclock and various timng cl ocks for operating each part of
a tinme keeping circuit 6, a 10 control seltion 7, and the others. On
the basis of the one-second signal, a reference signal for tine
keepi ng, of the timng clocks fromthe frequency dividing cir-

cuit 5 the tine keephightd dilian BEPROK LSS WP IHi@EA Later. Eachi KBy(ihfut
date, the day of the week, hours, m nutes, 5 seconds) and supplies it
to the control secti®ignal from the key iutcatctdlons@ctibosent ito @ Cddtrol
(central processing unit) that realizes the above-described various
functi'ons in the el ceeg®inn A wWitight thensensgas, tthey keyeinput. specific

m croprograns stored in a ROM 8 expl.ai ned | afer 20 In the enbodi ment,
in particular, the contrd® s‘é‘?ﬁ’i%@g"on circyit 4 &EWEtFSp?oﬁﬁg%’ée'{% audi o

data into and from tgfockt%fr Oaugweggﬁc Oﬂéé%f)énﬁi \é}lg%g?egnnEEfﬁg\/l 25

expl ai ned | ater, _ a process ai ned _ Specifically,
the control ﬁ?&%\_&éﬁbi JiWiﬁQﬁEtélfré\iwls I eeré defedquiney@@dviding
reproduced fromto be shift one block circularly each time the

sel ect key 3c is pressechit Her elogordingngp ttiee referencdesiloekl, Ijeyskatesbe
sel ected. When the record key 3a is . .
and outputs a system clock and various timing clocks
for operating each part of a time keeping circuit 6, a
10 control section 7, and the others. On the pasis of the
one-second signal, a reference signal for time keeping,
of the timing clocks from the frequency dividing cir-
cuit 5, the time keeping circuit 6 clocks the present
‘time (the date, the day of the week, hours, minutes,
15 seconds) and supplies it to the control section 7.

The control section 7 is a CPU (central processing
unit) that realizes the above-described various
functions in the electronic wristwatch by executing the
specific microprograms stored in a ROM B explained later.

20 In the embodiment, in particular, the control section
records and reproduces the audio data into and from the
blocks obtained by dividing an EEPROM 25 explained later,
through a process explained later. Specifically, the
control section 7 forces the block recorded into and

25 reproduced from to be shift one block circularly each
time the select key 3c is pressed, thereby causing the

desired block to be selected. When the record key 3a is
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8 pressed, the control  section causes the audi o data on t he
speech inputted froma mcrophone 5 to be stored into the sel ected
bl ock in the EEPROM 25. Wen the reproduce key 3b is pressed, the
control section causes 5 the audio data stored in the selected bl ock
in the EEPROM 25 to be reproduced. Wen both the record key 3a

and the reprovioersskesy 3b are pressed at the sane tine, PCT/IPY1RISS®Nt I Ol
section causes the various flags and the date and tine data itens
stored in a RAM 9 expl ained 10 | ater toBbe erased. The
ROM 8 stores the m croprograns executed by the control section 7
and various initial paranmeters. The RAM 9 is used as a register and

wor ki ng area that store the various data ite produced as a result
of the 15 ex SARTHT o LPENECPHERY S HOR ﬁ@“ﬁﬁﬁtﬁ? %‘é‘g’ﬁ 6’rd?"‘?. on -
FIG 2 is a conce I ] e : r r RAM 9.

Inn FIG 2, a di spr]%@@rseégegye?gpgété& ledcgﬁgd r’"e‘é’.“s’?’e‘?ﬁ o?cg#o}% %#%g dat a
for displaying into thd isel&ctadabld@iEimthanekfRodi 39| awnen thel i qui d-

20 _ crystal display unit) 14 explained later. Register M s a
regi ster for specifeprmiudec kepedbf iedrexxd]i the control sepricouciangebl ock
of the eight blocks in the EEPROM 25 into which the audio data it

to be stored®  the audio dagy stoxed in fdir §plPAEPERICRK thtthepeech is
28t oot 12 RO ol b AFedhAth SpRbn o, YHR 8B ey 5o
and the reproduce key 3b are pressed at the same time,
the control section causes the various flags and the
date and time data items stored in a RAM 9 explained

10 later to be erased.

The ROM 8 stores the microprograms executed by the
control section 7 and various initial parameters. The
RAM 9 is used as a register and working area that store
the various data items produced as a result of the

15 execution of the programs at the control section 7.

FIG. 2 is a conceptual drawing of the data
structure of the RAM 9. In FIG. 2, a display register
is a register for storing the data for displaying
various data items on an LCD display unit (liquid-

20 crystal display unit) 14 explained later. Register M
is a register for specifying the specified recording/
reproducing block of the eight blocks in the EEPROM 25
into which the audio data it to be stored.

Flag P is a flag for indicating that speech is now

25 being recorded. When the flag is at "1," the speech
inputted from the microphone 5 explained later is taken

in via the encoding section {encoding circuit) 6 and is
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9 stored in the EEPROM 25 as audio data. Flag L is a flag

i ndicating that speech is now being reproduced. \Wen the flag is at
"1," the audio data read fromthe EEPROM 25 is outputted to a
speaker 11 explained later via a 5 decodi ng section (decoding circuit)
10 expl ai ned | aiNQ97/43765 Each of registers RO, R1, ...RCIRPOTARYSH
regi ster having an area (register T) for storing the date and

time that the audio data was recorded and flag9F I ndi cati ng whet her
or not the block has been recorded 10 I nto. These registers RO, R1, ..

, R7 are provided for t he bl ocks (eight blocks in the enbodinent) in
t he EEPROM 25,1 ectivel o_audi o. has .
recorded, flag F is ’asttOE%.g"l %ﬁe?fgiwéﬁgg?aa a%k%ééggut&a. FP%{Q‘.C.)#&& fflfgg
Fis at "1." In the graQdafERy tRRCHPeR_chlPs now e i Rerdaubad. bemen

di vided into eight bl ocks asﬂé descri bed abovEEPregister Mis used to
speci fy which thel frlgt bs et ragor dhd awdio atatae preadu Eedmf then EBPROMI t
bl ock specifying dat a. In FIG 1, a driver 13 displays on the
LCD (liquid- 20 25r st antputtes] 4p @nspeakey akl arpladngd daksr cokc & ni ng
the tine, calcul ation data, and nane and tel ephpne ., nynber ta
Suppl 1 ed 1 om the. colBFORLEE FFEnCon AAFCPRLNS Chfuity, 40, ARLatord, Ciren:

t he EEPROM 25. The LCD di E%ﬁyof fegi rdd Rol4grincl udeqi-,d%%- gﬁ}gb{sp&_

segnent type el ectrodes. n"the clock note; the L spfay unit

di spl Syz t he navifig Rhesesd (refistendryhish dicxiny Raveabeerand
recorde

time that the audio data was recorded and flag F
indicating whether or not the block has been recorded
10 into. These registers R0, Rl, ..., R7 are provided for
the blocks (eight blocks in the embodiment) in the
EEPROM 25, respectively. When no audio data has been
recorded, flag F is at "0." When audio data has been
recorded, flag F is at "1." In the embodiment, because
15 the EEPROM 25 has been divided into eight blocks as
described above, register M is used to specify which
block to be recorded into or reproduced from by 3-bit
block specifying data.
In FIG. 1, a driver 13 displays on the LCD (liquid-
20 crystal) display unit 14 various data items concerning
the time, calculation data, and name and telebhone
number data supplied from the control section 7 and the
audio data stored in the EEPROM 25. The LCD display
unit 14 includes dot-matrix or segment type electrodes.
25 In the clock mode, the LCD display unit displays the
date, present time, and which blocks have been recorded

into. In recording or reproducing the audio data, the



into. In recording or reproducing the audio data, the WO 97/ 43765
PCT/ JP97/ 01558 10 - LCD di spl ay
unit displays at |least the present tinme, the bl ock now bei ng
recorded into, and the recording tine as shown in a display exanple
expl ained | ater. The control section 7 sets or resets
flip-flops F1 5 and F2 in the followi ng three ways according to the
operation of WQOW43365 t he record key 3a, reproduce key 3b, Ppcraryeass

sel ect key 3c. (1) Each time the select key 3c is pressed, the
control section sets the set termnal of fliy®flop F1 to 10 "1," and
then sets the reset termnal to "1," thereby sendi ng one pul se of a
1/ 256 period (256 Hz) fron1the output Qof flip-flop F1. In the

control section 20, roI rated circuit 2

pul se i s sup?)lqles(f]tag a}'ﬁ' oggng%#sf d1 éf?&sl o%gglpﬁsﬁniﬂfo‘(‘,’!@ 1"§e
speci fyi ng signal I | f%]\@ .

(2) Wen the recorgjﬁ(ée)fl) néﬁap?glﬁ)‘)réeggggr@%‘?%ﬂdq rﬁga the rec?ﬁﬁ;- Iolp F2% s
set and reset seveshdwmes iah ddspladFbexample expdaiindd( Laferlz) and thereafter
the control section sets 20 the set termnal to "1" to force the
output Qto "1." Theyrantmed secbienkt\sed® o wrebetsef]iphilapen ol
section sets,the reset teig1nal of the flip-flop F1 to "1" to
force the ou?put 14 B4 in the fo °W1“9(?ﬂreﬁhﬁﬁYFhécFﬁﬁﬁbkﬂuﬁPI&QF 3bis

Dt T sl R B8 B B, R B
and select key 3c.
(1) Each time the select key 3c is pressed, the
control section sets the set terminal of flip-flop Fl to
10 "1," and then sets the reset terminal to "1," thereby
sending one pulse of a 1/256 period (256 Hz) from the
output Q of flip-flop Fl. In the control section 20
of the memory control integrated circuit 2, the pulse
is supplied to a block control section 21 as a block
15 specifying signal BL for specifying a block in the
EEPROM 25.
(2) When the record key 3a is pressed, first, the
flip-flop F1 is set and reset seven times in a 1/256
period (256 Hz) and thereafter the control section sets
20 the set terminal to "1" to force the output @ to "1i."
When the record key 3a is released, the control section
sets the reset terminal of the flip-flop Fl to "1*" to
force the output Q to "0."
(3) When the reproduce key 3b is pressed, first,
25 the flip-flop F2 is set and reset seven times in a 1/256
period (256 Hz) and thereafter the control section sets

the set terminal to "1" to force the output Q to *1."



the set termnal to "1" to force the output Qto "1." WO 97/ 43765
PCT/ JP97/ 01558 11 When t he
reproduce key 3b is rel eased, the control section sets the reset
termnal of the flip-flop F2 to "1" to force the output Qto "0."
Each of the flip-flops F1 and F2 supplies to the 5 control section 20
of the nmenory control integrated circuit 2 the output whose out put
| evel is turne@W@p?43765 and of f under the control of the co CTE03% i on
7. The power supply 15 converts the suggly vol tage from the
common battery BT into a driving voltage for 0 operating the control
Integrated circuit 1 and supplies the driving voltage to each of

t he above-descri bed " sections. Next, the menory control

integrated circuit ZmaRdehe reproddce Ky Bbeisl réld#ddd, tha ktbnkeol

expl ained. On the 15 basis of the output Q supplied fromthe flip-flop
F1 in the ceeictdbni sétgrthedeasatcterminahdof Heheo filgp-fQop F2 to
supplied fromthe flip-flop F2, the control section 20 generates a
bl ock" si gnal for spedi"f FPn§OBECD |tk qUFRUEeQ to "0." EEPROM 25, a record

signal that indicates recording, 0 repr.oduc ) gnal .t.hat i ndi cates
reproduci ng, and a cl ear Tach' 6 t@?gﬁa’fp"ff&ppér ggl ﬂ'@gt%%gs}ue'%?olrl&gdtgu *‘% dat a
and suppl i €S 5 odigoh! 06k bANA ANdnE! RiBRosy Wiked Uik oBlraEKacONt T Ol

section 21 an record signal, reproduce signal an cl ear signal
to an address contr@irgeiti 2NtRE. outdut Q whose bh€put leved dist euirhedi oyr am

of the control

and off under the control of the control section 7.
The power supply 15 converts the supply voltage from
the common battery BT into a driving voltage for

10 operating the control integrated circuit 1 and supplies
the driving voltage to each of the above-described
sections.

Next, the memory control integrated circuit 2 and

its peripheral circuitry will be explained. On the

15 basis of the output Q supplied from the flip-flop F1
in the control integrated circuit 1 and the output Q
supplied from the flip-flop F2, the control section 20
generates a block signal for specifying a block in the
EEPROM 25, a record signal that indicates recording, a

20 reproduce signal that indicates reproducing, and a clear
signal for erasing the recoxrded audio data .and supplies
the block signal and clear signal to the block control
section 21 and the record signal, reproduce signal and
clear signal to an address control section 22.

25 FIG. 3 is a circuit diagram of the control

section 20. In the figure, an OR circuit 20a produces a

block signal BL that goes to "1" when either the output



section 20. In the figure, an OR circuit 20a produces a bl ock

signal BL that goes to "1" when either the output WO 97/ 43765
PCT/ JP97/ 01558 12 Q of the
flip-flop FI or the output Qof the flip-flop F2 goes to "1," and
supplies the block signal BL to the bl ock control section 21.
Specifically, when either the flip-flop FI or the flip-flop F2
suppl i es one WOI9NHINS 5 the ORcircuit, the OR circuit BCEPO7/61558
one- pul se bl ock signal to the block control section 21. An AND
circuit 20b produces a clear signal @2 that goes to "1" when
both of ‘the output Qof the flip-flop F1 and the output Q of the
flip-flop F2 go to "1 " and supplies the clear signal to the

address control -seqj g 42 £11B2ESSF1 or the oa;tgn@'g%f thd PASELE4.BY 2

NOT circuit 20c an theln upplledto

circuits 20d and 2Gf% goes to *1," a%%u‘iﬁﬂi@sr bt bZQQkSAJngdle%Lt he QHEpUt
Q of the flip-flop FI to a 3-bit shift regi ster 20e when the

clear signal CL is hdtoak mtcbacke@emx] 2(1a 1Sﬁ€c’sﬁmﬂdy, when epﬁheﬂdthé%Z

Hz) is at "1." The 3-bit shift | ster shifts the stored bits
in sequence and supiiRsEIgPpF or the fk%?1ﬁ%9958? FuPpl iR QBEOPUéSPIFp flop

F3, each ti t he [ 0d .s es_the record

si gnal SI. t&)engel‘qﬁégfgw ﬁ%ctlr 113;t sPBB?%?sérc"ﬁTé’ Lﬁﬂgk
flip-flop F3 when t urh o] RY6

thepAND (F:) ircuit ZOdJlQ%r{]aqottheF ﬁ\%oir;g%&z t&:l i %BEL% f,ﬁ 2}1 AnFQEHEQ}h%?'g
until the fourth claoik prodakeeka clear silgiai] Cha&hbeeﬁbééﬂﬁﬂ ixad whaehhe

flip-flop F3. 25 The flip-flop F3 is set (Q = 1) when being
suppl i ed both of the output Q of the flip-flop F1 and the output
Q of the flip-flop F2 go to "1," and supplies the clear
10 signal to the address control section 22. The clear
signal CL is inverted by a NOT circuit 20c and the in-
verted signal is-supplied to AND circuits 20d and 20h.
The AND circuit 20d supplies the output Q of the
flip-flop F1 to a 3-bit shift register 20e when the
15 clear signal CL is at 0 and clock ¢ (a 1/32 second
period: 32 Hz) is at "1." The 3-bit shift register 20e
shifts the stored bits in sequence and supplies a bit
to the set terminal S of a flip-flop F3, each time the
AND circuit 20d supplies the record control signal S1.
20 Consequently, the 3-bit shift register 20e sets the
flip-flop F3 when the fourth clock of clock ¢ is
supplied to the AND circuit 20d. In other words, the
flip-flop F3 is not set until the fourth clock of clock
¢ has been supplied to the flip-flop F3.
25 The flip-flop F3 is set (Q = 1) when being supplied
with the clock from the 3-bit shift register 20e. Be-

cause the flip-flop F3 is supplied with the reset signal



with the clock fromthe 3-bit shift register 20e. Be- cause the
flip—4ftop-F3 is supplied wth the reset signal WO 97/ 43765

PCT/ JP97/ 01558 13 via a NOT
circuit 20f when the output Qof the flip-flop F1 goes to "0," the
flip-flop F3 is reset (Q = 0). Since clock [err] is determ ned
to be at 32 Hz, even when the flip-flop F1 of FIG 1 supplies a

cl ock having 5WO974368/ 256 period to the flip-flop F3, the f[RCTIPITHNSSB3 | s
not set (Q=1) imediately, but is set (Q=1) 2/32 to 3/ 32 second
| at er. The output Q of the flip-fkdp F3 is supplied to one

I nput termnal of an AND circuit 20g. The AND circuit 10 20g produces
an output of "1" by AND ng the output Q of the flip-flop F1 with

[1ip-fl ops F1 and £a”ie’a MO gkogis, por pfBR"vRE'duduc, 02 HRE LA,

to 3/32 secorq, b@bgrut, hey), « Rehel ieTRpLBRGpt PP fd |r|§stglg-_o;pQF1 ﬁ)rst 15
supplled a clock having a 1/ 256 perlod to the tinme whe

flip-flop F1 has been resétincéheldND ¢i iz uldtesuined to be a3 theemahput
"1".to the address control section 22 of FIG 1 as a recording

control signal S1. when the flipeflaps&li PEJFEBovE, S‘\m?ér#eﬁhé Fé@@kdh?(‘él,n%a
02 (e SBED 0SSR hokiEPO el istorilie HI L LS £ 1o
Ll ob Pl "oSet e 36 2 H ohkedlasaly, mediengt gocl dprapesidy
section 21 via the O3/32 second later.
The output Q of the flip-flop F3 is supplied to one
input terminal of an AND circuit 20g. The AND circuit
10 20g produces an output of "1" by ANDing the output Q of
' the flip-flop F1 with the output Q of the flip-flop F3,
when both of the outputs of the flip-flops F1 and F3
are at "1," that is, during the time from 2/32 to 3/32
second later than the time that the flip-flop F1 first
15 supplied a clock having a 1/256 period to the time when
the flip-flop F1 has been reset. The AND circuit sup-
plies the output *1" to the address control section 22
of FIG. ll as a recording control signal S1.
As described above, when the record key 3a is
20 pressed, the control section 7 sets the flip-flop F1 to
turn on the record mode.  With the embodimént, because
the same flip-flop Fl1 is used to select a block in
advance and then specify recording, the block signal BL
is supplied to the block control section 21 via the OR
25 circuit 20a when the record mode is turned on, so that

the selected block is changed. To avoid this, in the

embodiment, the block set in the block control section



25 circuit 20a when the record node is turned on, so that t he

sel ected bl ock is changed. To avoid this, in the enbodi nent, the
bl ock set in the block control section WD 97/ 43765

PCT/ JP97/ 01558 14 21 is nmade
t he bl ock i medi ately before the sel ected bl ock by repeating the
setting and resetting of the flip-flop F1 in a 1/256 period a
speci fi ¢ nunbavo 9143765 times (the nunber of Dblocks - 1. peygpergiddgs i N
t he 5 enbodi ment) during 2/32 to 3/32 second after the record

key 3a has been pressed. Thereafter, the flimalop F1 s set.

As a result, setting the flip-flop F1 to turn on - the record node
causes the recording control signal S1 10 for turning on the record
node to be supplied,jo,the control section 20 and the block in the
bl ock control 2} B Made, the Pios +Wﬂﬁi;ﬁ§ﬁ9§dbﬁﬁ°5ﬂet$?liﬁkQQQQQL

whi ch makes ' e t l.oc e_set ain.., Wth
t he enbodi nent, bec%%i% mwFpP%L¥P§pL% s|e€'3(s:{:t'ksientg gﬁg r?[%et_ 7 &hthe a
1/256 period and theligoQiod B9 §ANAT 0)256 P¥iod a specPhid Sniidr Ys the

fourth clock of clock [err] of a 1/32 period (32 Hz), the recording
control signal Sl itimes (the numbeenof dsldaksy -ad:t bevert timgs air vmeset ti ng
of the flip- flop F1 is repeated. Therefore, specifying both a

bl ock 20 Sand rERRRYMeRt ) havEdng 263 hdw HidRgsecondeatter the record

Next, when the clear signal Is at_"0",ang cl oc err] (a 1/32
period: 32 Hz) is at-¥ 1?“' ?\aﬁgkﬂﬁb RYeRsRd: Z%Hereakter, std’ﬁpléilé?'tflllepoﬁl put Q
of the flip-flop F2;4 qg&p 3-bit shift register 20i. The 3-bit shift
regi ster 20i shifts

As a result, setting the flip-flop F1 to turn on

the record mode causes the recording control signal S1

10 for turning on the record mode to be supplied to the
control section 20 and the block in the block control
section 21 to be incremented by one in position, which
makes the previously selected block be set again. With
the embodiment, because the flip-flop Fl is set and

15 reset in a 1/256 period and the recording control signal
S1 is sent at the fourth clock of clock ¢ of a 1/32
period (32 Hz), the recording control signal 51 is not
sent as long as the setting and resetting of the flip-
flop F1 is repeated. Therefore, specifying both a block

20 and record can be done using a single line.

Next, when the clear signal CL is at "0" and clock
¢ (a 1/32 period: 32 Hz) is at "1," the AND circuit 20h
supplies the output Q of the flip-flop F2 to a 3-bit
shift register 20i. The 3-bit shift register 20i shifts

25 the stored bits in sequence and supplies them to the
set terminal S of the flip-flop F4, each time the AND

circuit 20h supplies the reproducing control signal S2.



25 the stored bits in sequence and supplies themto the set

termnal S ofthe - flip-flop F4, each tinme the AND circuit 20h
supplies the reproducing control signal S2. WO 97/ 43765

PCT/ JP97/ 01558 15 As a result,
when the fourth clock of clock [err] has been supplied to the AND
circuit 20h as shown in FIG 4, the 3-bit shift register 20i sets
the flip-flop FWO 43765 other words, the flip-flop F4 is rRETAPTOIEWN: i |
the 5 fourth clock of clock [err] has been supplied to the AND
circuit 20h. Bei ng supplied with ¥he clock fromthe 3-bit
shift register 20i, the flip-flop F4 is set (Q = 1). Wen the
output Qof the flip-flop P2 goes to "0," the reset signal is

su_ppl ied to t_he fli p?\gl %prg‘\}lt\/i %I\tebletwgrfourth %109:;]{ %lf' %ﬂgngﬁsﬂaEhﬁé 4 he

flip-flop F4 is rese cause t uses cl ock
[err] of 32 Hz, evensupplied t¥&hd (ANDS c$vERit EXONsh s&oezhoeh PEYI NP, &he

1/ 256 period fromthe flip-flop F2 showmn in FIG 1, it will not be
15 “set (Q=1) iswbdtaskift rmgisiters@di(fpts Whe?/fAdpt-dl8p3R4. In
second | ater. The out put Q of the fI|p flop F4 is supplied to
one i nput tePﬁhﬁaIWQ#dQ¢u$hﬁVEleprébPP I@S'Pﬁé ARD énteh|the

20k ANDs t he out put he, fl.ip-flI 2 t he
FLt bt lop P4 am t hefoBythy et B s1ock” o"hiag, bige Speiied ol Ehacald o

the outputs are at "L, t is, during the time from2/32 to 3/32
second | ater than 1:’J'mh‘hélhzem%‘l me that the flip-flop P2 first supplied a
cl ock having a 1/ Béén@esumsish led tWitht the &k tfion khp- BLBpt Fehift

register 20i, the flip-flop F4 is set (Q = 1). When the
output Q of the flip-flop F2 goes to "0," the reset

i0 signal is supplied to the flip-flop F4 via the NOT
circuit 20j, so that the flip-flop F4 is reset (Q = 0).
Because the flip-flop F4 uses clock ¢ of 32 Hz, even
when it is supplied with a clock having a 1/256 period
from the flip-flop F2 shown in FIG. 1, it will not be

15 set (Q = 1) immediately, but be set (Q = 1) 2/32 to 3/32
second later.

The output Q of the flip-flop F4 is supplied to one
input terminal of the AND circuit 20k. The AND circuit
20k ANDs the output Q of the flip-flop F2 with the

20 output Q of the flip-flop F4 and thereby produces an
output of “1" while both of the outputs are at "1," that
is, during the time from 2/32 to 3/32 second later than
the time that the flip-flop F2 first supplied a clock
having a 1/256 period to the time when the flip-flop F2

25 has been reset. The AND circuit 20k supplies the output
"l" as a reproducing control signal S2 to the address

control section 22 shown in PIG, 1.



25 has been reset. The AND circuit 20k supplies the output "1

as a reproducing control signal S2 to the address control section
22 shown in FIG 1. . WD 97/ 43765

PCT/ JP97/ 01558 16 As
descri bed above, when the reproduce key 3b is pressed, the contro
section 7 sets the flip-flop F2 to turn on the reproduce node. Wth
t he enbodi NnenwoO 97/43765 because the sane flip-flop F2 is usescrseofisikCct a
bl ock 5 i n advance and then specify reproducing, the block

signal BL is supplied to the block control g&ction 21 via the OR
circuit 20a when the reproduce node is turned on, so that the

sel ected bl ock is changed. To avoid this, in the enbodinent, as in

the record node, the %Q in the bhlock control section 21 is

bl -
made the bl ock |sm%easlc§t1§%§ _%g%&?e when %%EFQ&"’SPB’Ekk%X/ epéati ng
the setting and reéfgggég1(ghetggﬂ%gép-%éﬁﬁggﬁglgegsléﬁg?fﬁ%pggvghg_r|od a

specific nunmber of tines (the nu o} imes in
the enbodi nent) duté ngusl 33 the3kdBrodice modCOoRttRitI dribRdigeatd key 3b

has been pressed. Thereafter, the flip-flop F2 is set.
Consequent |y, as ibpecanse dber damedélipeflomF2 He used to $élart l0p1b2kt O
turn on the pecord, node causes the reproduci ng control signal S2

for turning on thel?gfiv@nce,gnd then eregify weppedugpne; cthe dkdek cont r ol
section 20 and

et i S A I E T R JO N
T 10 Hol "2, R, chechl 3 o 2y Sefataion modo 1 Rienes
on, so that the selected block is changed. To avoid
this, in the embodiment, as in the record mode, the
10 block set in the block control section 21 is made the
block immediately before the selected block by repeating
the setting and resetting of the flip-flop F2 in a 1/256
period a specific number of times (the number of blocks
-~ 1: seven times in the embodiment) during 2/32 to 3/32
15 second after the record key 3b has been pressed.
Thereafter, the flip-flop F2 is set.

Consequently, as in the record mode, setting the
flip-flop F2 to turn on the record mode causes the
reproducing control signal S2 for turning on the repro-

20 duce mode to be supplied to the control section 20 and
the block in the block. control section 21 to be incre-
mented by one in position, which makes the previously
selected block be set again. In this case, too, because
the flip-flop F2 is set and reset in a 1/256 period and

25 the reproducing control signal S2 is sent at the fourth

clock of clock ¢ having a 1/32 period (32 Hz), the

reproducing control signal $2 is not sent as long as the



25 t he reproducing control signal S2 is sent at the fourth

cl ock—ot—ctoeck—ferr] having a 1/32 period (32 Hz), the r epr oduci ng
control signal S2 is not sent as long as the WO 97/ 43765

PCT/ JP97/ 01558 17 setting and
resetting of the flip-flop F2 is repeated. Therefore, a single line
Is sufficient for reproduce pur poses. In FIG 1, the

bl ock control swowiears®2l is a 3-bit 5 regi ster, which coRCTAPIIRISSS| ock
signal BL supplied from the control section 20 and supplies the
resul ting signal to the address contrd? section 22 as a bl ock

speci fyi ng data (three bits) BD indicating which block to be
recorded into or reproduced from The address control 10 section 22

addresses and agcessgaciify Hrdbbéee Mg ¥l the £11 fngg FP 15 dpiatied.Ng

control signal S1, repro ci ng ontr si gnal clear signal CL

and bl ock specifyi ngrherefore,dal 8if§L6 Uphé ek feuFPichent oféF Ofemeniucen 20.
The m crophone 23 collects the speech of the user and 15

supplies the audi 0o spurpdsess t he encodlng section 24. The encodi ng
section 24, which |ncludes an amplifi afilter, an A/D converter
circuit (all of these not In FIG. lrsﬁbﬁn§1°%%dW%ﬂﬁ¥9%I%ScéﬁﬂPoz%ltﬁuﬂ 3-his
digital data

009 o 0 e e LR T R TS, RSB B S gl
supplied fromthe Steﬁé‘g@oﬂm %ﬁactﬁ!@nbﬁ@%d dgies the r&SRIFML3ignal
accessed by the address control section 22 I nto an anal og 'si gnal,
whi ch is then out puttediié Gtidde®ss control section 22 as a block specifying
data (three bits) BD indicating which block to be
recorded into or reproduced from. The address control
10 section 22 addresses and accesses the EEPROM 25 accord-
ing to the recording control signal Sl; reproducing
control signal S§2, clear signal CL and block specifying
data BD supplied from the control section 20. The
microphone 23 collects the speech of the user and
15 supplies the audio signal to the encoding section 24.
The encoding section 24, which includes an amplifier,
a filter, an A/D converter circuit (all of these not
shown), converts the audio signal into digital data
(audio data) and supplies the converted signal to the
20 EEPROM 25. The decoding section 26 coverts the audio
data supplied from the storage area of the block in the
EEPROM 25 accessed by the address control section 22
into an analog signal, which is then outputted from the
speaker 27 as speech.
25 The EEPROM 25 is chiefly composed of about two
megabits of flash memory, which has eight blocks 25a

to 25h. The audio data taken in via the microphone 23



speaker 27 as speech. 25 The EEPROM 25 is chiefly conposed of

about two nmegabits of flash nenory, which has ei ght bl ocks 25a

to 25h. The audio data taken in via the m crophone 23 WO 97/ 43765
PCT/ JP97/ 01558 18 and encodi ng
section 24 is stored into specific blocks I n sequence according to
access by the address control section 22. The oscillation circuit 28
gener at es cl eKo743768 [err], a specific clock for operati ngctine76is88:0M 25
and the 5 ot hers, and supplies the clock to the various sections,
including the control section 20, address costrol section 22, and
EEPROM 25. The power supply 29 converts the supply voltage fromthe
comon battery BT into a driving voltage for operating the nenory
control inte- 10 rated circujt and supplies the dri,ving yoltage to
Lhe vari 8% elrpuay s6ction 24°25 3¢BReq “fhid mmeti tof phecks

enbodi nent . , [ t %ﬂﬁg | tch of
the enmbodi nent wi Bh qugéﬁﬁéi %%%Er#ﬁ‘? %Foggcgﬁ?lc%foﬁ%ee lsgczggn%ﬁ%%?
function, and dat geB&Rbnf BRct ie dseil D&t BEMBrircuit 283geh8psCedicibek

conventional equival ent, so explanation of themw Il not be given.
Herei nafter, the opgratspecific clock forcopehagmydhecBEBROMI 2% dritk thedi O
data into and from the EEPROM 25 wi Il be explained. 20

(1) Main prdtessi ghers, and supplHiey thej glack| bAcH:E tvariomsl peekppPasn the

e e b ik hethe’ Bie SURIIE e BBl S Lpd e doeRb ¢
section 22, and EEPROM 25. The power supply 29 converts
the supply voltage from the common battery BTlinto a
driving voltage for operating the memory control inte-

10 grated circuit 2 and supplies the driving voltage to the
various sections. |

B. The operation of the embodiment
Next, the operation of the electronic wristwatch of
the embodiment will be explained. The clock function,

15 computer function, and data bank function are the same
as those of a conventional equivalent, so explanation of
them will not be given. Hereinafter, the operation of
recording and reproducing the audio data into and from
the EEPROM 25 will be explained.

20 (1) Main processing

FIG. 5 is a flowchart to help explain the main
operation of the embodiment. Steps S10 to 524 explained
below are the processes of determining the key input at
the key input section 3, jumping to the process to be

25 executed according to the presence or absence of the key
input, and displaying various data items on the LCD

display unit 14. At step S10, it is determined whether



the key input section 3, junping to the process to be 25 execut ed

according-to-thepresence or absence of the key I nput, and

di spl aying various data itens on the LCD display unit 14. At step
S10, it is determ ned whet her WD 97/ 43765

PCT/ JP97/ 01558 19 or not any
key has been pressed at the key input sec- tion 3. If any key has
been pressed, cwotorairesy | | proceed to step S12. At st ePCIURITMISNSS key
process explained |later will be executed according to the 5
pressed key (the record key 3a, reproduce key13b, select key 3c, or
“the other keys). If no key has been pressed, control will go to
step S14, where it is determ ned whet her or not no key has been

pressed duri-ng a spegi - fi period of ti ke) S en

pressed during 10 o 9 aﬂ?’eéﬁeﬁ'i ggsp ??%oprg%sstefigé,t H%%nfree oirlrt‘)&%l aslg%(éP and
reproduce flag L wil{; | egeegdndtxsy HasobtefiNFrédiSed trdfll WRi1tl ops F1
and F2 will be reset.u{'/}v?t% t%e en od?’;nent, © Hr rec'orcdoinngr or reproducing

is effected while therdk do step S1lkey Alasitepbslnp e I&ad pabckhe
reproduce key 3b is being 15 pressed. Recording or reproducing is
term nated when explained dased wa)ldbe @xecwteddaceordingite thee| eased.

Step S16 or S18 is, the process of term_nating the recordjng
or reproduci ng®when PFR8§]sE ey I&é’§’935e‘5?r‘i‘e‘fﬁyoc?&cerﬁg§°guce key 3b, select

oo o2 wock LB B REBE SRR, TS ey T SRR O

at step Sl4, or whencsh€fbiSk81NagobesNstep S14, where it is determined
whether or not no key has been pressed during a speci-
fied period of time. If no key has been pressed during

10 the specified period of time, the record flag P and
reproduce flag L will be cleared at.stép'Slﬁ and the
flip-flops Fl and F2 will be reset. With the embodiment,
recording or reproducing igs effected while the record
key 3a is being pressed or the reproduce key 3b is being

15 pressed. Recording or reproducing is terminated when
the record key 3a or reproduce key 3b is released. Step
S§16 or S18 is the process of terminating the recording
or reproducing when the record key 3a or reproduce key
3b is released.

20 When the key process at step S12 has been completed,
when any key has been pressed during the specified
period of time at step S14, or when step S18 has been
terminated, control will proceed to step S20, where it
will be determined whether of not the reproduce flag L

25 is at "1." When the reproduce flag L is at "1." that
is, in the reproduce mode, control will go to step S22,

where the recording date and time, the blocks into which



term nated, control wll proceed to step S20, where it wll be

det erm ned whet her of not the reproduce flag L 25  is at "1." Wen the
reproduce flag L is at "1." that is, in the reproduce node, contro
will go to step S22, - where the recording date and tinme, the bl ocks
i nto which WD 97/ 43765

PCT/ JP97/ 01558 20 t he data has
al ready beenygdonfades and t he sel ected (speci fied) bl petaprirosssbe

di spl ayed on the LCD displ ay unit. Specifically, in the reproduce
node, as shown in FIG 8, the LCD digplay unit displays nunerals 1
to 8 5 I ndi cating the blocks in the EEPROM 25 at .the top and
rectangul ar synbol s indicating which bIocks t he audio data has been
stored into below the respective numera In FIG 8, the lighted

rect angul ar synboF§e(FﬁéafP?%talreadY bee§e§5ﬂﬂedaﬁﬂ“kﬁgﬁtﬁeBFSEﬁg in the
figure) indicate t

stored. The (g%gflgke b ? angdﬁaobsynﬁoPi£§§i:'%ourtﬁﬁb{gggglﬁyfﬂe
figure) indicatesypfig, Se%g?&f%iéﬁh@9k LAt ehei &l ddieedimbae, as showiSin

al ready been stored and chis nom1be|ng repr o- duced. Moreover,
the LCD display umiG.dsspthysLehalidplay bhit difpiayd) nuneraleel(i8:40)
stored in the register R3 in the RAM 9, which indicate the

recordi ng dé e andndigating the bloaoks din the EBRROM Zﬁagtsttbeeuomamﬂle

fourth bl ock. e roduce fIa L
when the FEESSNGUABE Tlﬂ'éb“gép i Sty o A L S

1P Shop Sa%, el Qale ndkeBElh RN BB1ok"End AlfRctive numbPhfs ! O

Yalt
t he data has alreagy een s ore
In FIG. 8, the lighted rectangular symbols (the first,

second, and eighth blocks .in the figure) indicate the

10 -blocks .into. which the data has -already :been stored. The
blinking rectangular symbols (the fourth block in the
figure) indicates the selected block into which the data
has already been stored and which is now being repro-
duced. Moreover, the LCD display unit displays the date

15 (3-10) and time (18:10) stored in the register R3 in the
RAM 9, which indicate the recording date and time at
which the speech was stored in the fourth block.

When the reproduce flag L is at "0," that is, when

the mode is not the reproduce mode, control will proceed

20 to step S24, where the present date and time, the blocks
into which the data has already been stored, and the
selected block will be displayed on the LCD display unit.
Specifically, as shown in FIG. 9, on the LCD display
unit, the lighted rectangular symbols (the second,

25 fourth, and eighth blocks in the figure) indicate the
blocks into which the data has already been stored and

the blinking rectangular symbol (the first block in the



selected block will be displayed on the LCD display unit.

Specifically—as shown in FIG 9, on the LCD displ ay unit, the

| i ghted rectangul ar synbols (the second, 25 fourth, and ei ghth bl ocks
in the figure) indicate the bl ocks into which the data has al ready
been stored and t he blinking rectangul ar synbol (the first block in
t he WD 97/ 43765

PCT/ JP97/ 01558 wo 97/43765 21 PCTIIPOZ/P1558

i ndicates the block into which the data is now bei ng recorded.
Furthernore, the LCD display unit also 21li spl ays the day of the week
(SUN), date (3-17), and time (10:58 25), the present time obtained
at the time 5 keeping circuit 6. (2) Key processing

Next, the key process_described. above will .be. . expl.ained, FL.GS. 6
and 7 -are flowcharts f[’t?“l’?&l)plﬁgb‘f%ﬁ?? the bl°°f‘hé"6%e”?’é‘té§rﬁﬁ e‘-’taﬁg k8yMov
process. 10 - el ' e ; S

to S36 expl ai ned bel obvﬁ?ierllrjger%ggﬁer%beggl%ﬂgrﬂépg' S%}e é‘gPeFrJﬁe’ﬁilﬁg t%t)/hlﬁlfﬁz)ha%ck
the audio data is to 3&pi@ys the day Of dafk wakR QSUNEP dMHe q@-f179 ahdr st ,
at step S30, it I s determ ned whether or not the select key 3c has
been 15 pressed.tinief (10e58e2%)r; ey Beseat biwe ghtesigwdl atotheoktime

w |l proceed to step S32, where it will be deterni ned whet her or

not the record 31 ag Pearingepivenmtl 61ag L will be at "0." If the

record flag P and reproduc% fgag .1l are at "0," that is, when the
mode is neither the 20 (2)r S8 A RS the reproduce node, contro

will proceed 10 StERkeS3fne "8y ptdifdd idRsbkoBed latlivd WAISEe and

explained. FIGS. 6 and 7 are flowcharts to help explain
the operation of the key process.

10 2-1. Block selecting process

Steps S30 to S36 -explained below are the processes

of determining which block the ‘audio data is to be re-
corded into or reproduced from. First, at step 530, it
.is determined whether or not the select key 3c has been

15 pressed. 1f the select key 3c has been pressed, control
will proceed to Step 832, where it will be determined
whether or not the record flag P and reproduce flag L
will be at "0." If the record flag P and reproduce flag
l are at "0," that is, when the mode is neither the

20 record mode nor the reproduce mode, control will proceed
to step 534, where the flip-flop F1 will be set and
reset so that the flip-flop Fl may send one '‘pulse having
a 1/256 period (256 Hz). This causes the output of the
OR circuit 20a shown in FIG. 3 to go to "1," forcing the

25 count in the block control section 21 to be incremented
by one. Next, at step S36, the recording/reproducing

block specifying data in the register M of the RAM 9 is



reset so that the flip-flop F1 may send one pul se having a 1/ 256

period (256 Hz). This causes the output of the OR circuit 20a shown
in FIG 3 togoto "1," forcing the 25 count in the block control
section 21 to be increnented by one. Next, at step S36, the

recor di ng/ reproduci ng bl ock specifying data in the regi ster M of
the RAM9 is WO 97/ 43765 .

PCT/ JP97/ 0155®&0 97143765 22 PCT/IPIF18&E N ed
by one. Then, the key process is term nated. - As descri bed
above, the block is increnented by one 22 in position by setting and
resetting the flip-flop F1 once. Each time the select key 3c is
pressed, the 5 bl ocks is shifted circularly in this order: 1 ->2 ->

3 o3> 6. ->7->8->1->2->.. |Inthis case, because
the reproduce flagricyarented ﬁﬁeﬂ“ﬁOnf@Qﬁn'réPErHEYtEF??ﬁﬁs_15 ;ermﬁgﬁh??i

' ' ' . n W
routi ne shown in FIG 5g¢ t&é%cr QSSBB%',O%?'LOL‘ME&;GLS 18‘:51'3'8%? % lﬁ'ré’é‘?i g

appear at step S24. The user selects t : Siré

the select key 3c imtpdsiition by sett9R§i &l i&s%@:'tihﬁ%héeﬂliﬁﬁf" piien
ei ther the record flag P or the reproduce flfag L is at "I," that
i's, when epndeer Ebchr eime dohedeelwctt keyr Bprsiysresseds itheon, the

judgnent result at step S32 is NO, so that even if the 15 sel ect key
3c is pressed, thePkyfhs fiseghifser aircularly in thisperdemnged> 2 — ?1
2-2. Record node _, PR | to0,S52 expl ained bel ow are the
recor di ng pfdéessawheﬁg_fﬁg_gggfgs contr ™ IS GAse? beeewse t he

20 audi o data ¢RpYdphdabeaeifs ol £ 0-961,9“%n%ﬁbgaﬂt,ﬁ.‘«c?fvxeééueé’ns to the 2

the encoding circuit 24°into the blfock specifie
main routine shown in FIG. 5, the representation shown

in FIG. B will appear at step S24. The user selects the
10 desired block by pressing the select key 3c until the
desired block has been reached. When either the record
flag P or the reproduce flag L is at "1," that is, when
either the record mode or the reproduce mode is on, the
judgment result at step S32 is NO, so that even if the
15 select key 3c is pressed, the specified block will not
be changed.
2-2. Record mode
Steps 540 to S§52 explained below are the recording
process where the address control section 22 stores the
20 audio data inputted from the microphone 23 and converted
at the encoding circuit 24 into the block specified by
the block specifying data BD. At step 530, when the
select key 3c has not been pressed, control will proceed
to step S40, where it will be determined whether or not
25 the record key 3a has been pressed. If the record key
3a has been pressed, control will proceed to step S42,

where it will be determined whether or not the reproduce



t he bl ock specifying data BD. At step S30, when the sel ect key 3c

has_not been pressed, control will proceed to step S40, where it
will be determ ned whether or not 25 the record key 3a has been
pressed. |If the record key 3a has been pressed, control wll
proceed to step $42, where it will be determ ned whether or not the
r epr oduce WO 97/ 43765

PCT/ JP96/ 01558 wg 97143765 23 f PGRjJRITDSS® t
"1." If the reproduce flag 1 is at " 1," this means that the record
key 3a has been pressed with the reproice key 3b pressed. If the
reproduce flag L is at "0," this nmeans that the record node in which
the 5 audio data is stored in the EEPROM 25 has beén sel ect ed.

When at step $42, t reproduce fJd ag [ t.'Q. " hj ans o hat
the reproduce key SEﬁ‘ﬁHSRnbf Beert It éhegrree SE ,ucgofégﬂt%o égag)rigslrlt'o st ep

S44, where it is - gy Bkd Ok s Rl préksed Reith at
"0." 10 | f thetrhé'golr“gg%fa??%?@;?g?o?" t%???reans t hat g'f:he

record key 3a has bq@R RepE6@6ce Sy QR pebssedl Tfochedreproduce tflag dp
$46. _ At step S46, the setting and resetting of the fI.i}c‘)-
flop F1 is repeat ed iseadn "0i fiethis meanspshagethgdreomst mpde in which ghe

reason for this is to prevent the bl oc sel ected i

af or enent i oned bl ocl@ ggta is storgd,dn the, Eﬁ%{%‘gﬁ%d}ﬁ “Set F%gﬁéflﬁ%
flip-flop F1 for ordi %&au i ' t gl EFPROM
25 is di vi ded i ntv%l%g‘i Sgt Qg?%c s,’ tsc‘h?ltg,e %Fggﬁdggée)gﬁéﬁn&g 1§a?§ Bg' 20

in the block control rffscﬁde%s%héé‘ SR Aeproback! Re¥ 3b has notThedhatel y

before the sel ect edtb ock by repeating the

pressed, so control goes to step S44, where it is
. determined whether or not the record flag P is at "0."
10 If the record flag P is at "0," this means that the
record key 3a has been pressed, so control will proceed
to step S546.
At step S46, the setting and resetting of the flip-
flop Fl1 is repeated seven times in a 1/256 period (256
15 Hz). The reason for this is to prevent the block -
already selected in the aforementioned block select
process from changing in setting the flip-flop Fl1 for
recording. Because in the embodiment, the EEPROM 25 is
divided into eight blocks, the block specifying data BD
20 in the block control section 21 is set to the block
immediately before the selected block by repeating the
setting and resetting of the ‘flip-flop F1 seven times in
a 1/256 period (256 Hz) in advance. Next, at step 548,
the flip-flop F1 is set. This makes the block into
25 which the audio data is to be recorded the selected
block. Next, at step S50, the present date and time in

the time keeping circuit 6 are stored in the date and



setting and resetting of the flip-flop F1 seven tines in a 1/ 256
period (256 Hz) in advance. Next, at step $48, the flip-flop F1 is
set. This nakes the block into 25 whi ch the audio data is to be
recorded the sel ected bl ock. Next, at step S50, the present date
and tinme in the tine keeping circuit 6 are stored in the date and
WO 97/ 43765 PCT/ JP97/ 01558

24 WwoWuEea (register T) of the correspondi ng bl ggifmaeerdiks
RAM 9. At the sane time, the corresponding flag F is set to "1."

Then, the record flag Pis set to "1," and 24 the current process is
termnated. Forcing the record 5 flag to "1" causes the judgnent
result to be "NO' at step S44 while the record key 3a is being
pressed, so _that steps S46 to S52 are executed once only when the
record key 3a is ptiR@crrea (register T) Qf the correspanding Riagk idotdeol

integrated 10 Lreuit. 2 . the regard c rol _sigpnal,.S1 i.5 _suppl.ied from
o5 2 e S 906 BB BB BB [0

the control secti a cort rolr sec reover,

in the block sel eckynorocessrndde thdirecord f£1agPb ot sRe¥S ¥i1N9 daga BD
set in the block control sec- tion 21 is Supplied to the address

control section 22the léurrentTpiroc@88blestd:hiei raddees sSFeiinltneesbcoRd22 to
store the audi o data 1 nputted fromthe m crophone 23 and converted
at the encodbng ci ftagtt@4 li'nceuste bhecjiudgmeniti reguby to be "NQ'hatbl ock

specifying data BD. In this_case, because the ) reproduce flag L is
at "0," when cont r®teR I4# wbidg Fhe regerd key,ilp PSUPFH&‘?W‘?% BeG. 5,

the representationtﬁgt steps S46 to S52 are executed once only when the
record key 3a is pressed.

As a result, in the memory control integrated

10 circuit 2, the record control signal Sl is supplied from
the control section 20 to the address control section 22.
Moreover, in the block selecting proceés, the 3-bit
block specifying data BD set in the block control sec-
tion 21 is supplied to the address control section 22.

15 This'enabies the address control section 22 to store the
audio data inputted from the microphone 23 and converted
at the encoding circuit 24 into the block specified by
the block specifying data BD. In this case, because the
reproduce flag L is at "0," when control returns to the

20 main routine shown in FIG. 5, the representation of
FI1G. 9 appears at step S24.

While the record key 3a is being pressed, the audio
data continues to be stored into the EEPROM 25. When
the record key 3a is released, the record flag P is

25 cleared (= 0) at step S16 of FIG. 5 and thereafter the
flip-flop F1 is reset at step S18, which resets the

flip-flop F3 of FIG. 3, terminating the recording of the



FIG 9 appears at step S24. VWhile the record key 3a is being

pressed, the audio data continues to be stored into the EEPROM 25.
When the record key 3a is released, the record flag Pis 25
cleared (= 0) at step S16 of FIG 5 and thereafter the flip-flop F1
Is reset at step S18, which resets the flip-flop F3 of FIG 3,
termnating the recording of the WO 97/ 43765

PCT/ JP97/ 01558 wo 97143765 25 ROTIPITIOLNSE.
2- 3. Reproduce node Steps S62 to S72 expl ai ned bel ow are the

r epr oduc- I ng process of causing the d@6oding circuit 26 to covert
5 the audio data stored in the block of the EEPROM 25 specified
by the bl ock specifying data in the address control section 22 into
an anal og signal while_ the reproduce key 3a is being pressed and

out put.ti ng speech audwﬂa&ﬁmthe speaker 27 according to the audio signal.

When 10 either the s 8 mddke record key 3a has not
beén pressed, control E? pass TR §gﬁgﬁmstep S30 and step S40 and go

to step S62 of FIG 7, V‘*@&@pd t560i kb B?2 explainidi ®elbwedrahthdareprodact-
t he reproduce key 3b has been pressed. If the reproduce key 3b has

been pressed, 15 imgrprodess bif pavsieg the slespdisg, cmn@uc¢|26\Mq FOHQIt
det erm ned whet her or not the record flag Pis at "1." | f

record flag at5'1," th#saMsiaﬁiﬁaﬁtPﬁédrb'br%@éWk of thﬁe?%ﬁ?%&é been

this neans that
control section 22 into an analog signal while the

reproduce key 3a is being pressed and outputting speech
- from the speaker 27 according to the audio signal. When

16 either the select key 3c or the record key 3a has not
been pressed, control will pass through step S30 and
step S40 and go to step 562 of FIG. 7,'where it will be
determined whether or not the reproduce key 3b has been
pressed. If the reproduce key 3b has been pressed,

15 control will proceed to step S64, where it will be
determined whether or not the record flag P is at "1."
If the record flag at "1," this means that the reproduce
key 3b has been pressed with the record key 3a pressed.
If the record flag P is at “"0," this means that the

20 reproduce mode in which the audio data stored in the
EEPROM 25 is reproduced has been selected.

When the record flag P is at "0" at step S64, the
record key 3a has not been pressed. Then, control
proceeds to step S66. At step S66, it is determined

25 whether or not the reproduce flag L is at "0." If
the reproduce flag L is at "0," this means that the

reproduce key 3b has been pressed for the first time,



20 reproduce node in which the audio data stored in the EEPROM

25 is reproduced has been sel ected. When the record flag P is
at "0" at step S64, the record key 3a has not been pressed. Then,
control proceeds to step S66. At step S66, it is determned 25
whet her or not the reproduce flag L is at "0." |If t he reproduce
flag L is at "0," this neans that the repr oduce key 3b has been
pressed for tweshusrss tine, WD 97/ 43765 PCT/IPS7/01558

PCT/ JP97/ 01558 26 and control
will go to step S68. ' At step S68s the setting and resetting of
the flip- flop F2 is repeated seven tines in a 1/256 period (256
Hz). The reason for this is to prevent the block 5 al ready selected in
t he af orementi oned_block sel.ect, process fromchanging in setting the
flip-flop F2 and 299 contxad wild,go Eﬁr%ﬁ%ﬁiiﬁg&control signal S2 as

descri bed earlie Kk ecLiyi i he_bl.ock., .
coitrol section 21 is sjétt: %-‘(t)@q ?’eﬁcﬁ'l g@E %%%il tég'ﬁiyq:%gttqn e (f)r{.él?? hfellp'

sel ected bl ock by feppar2 ngs thepeatehii Bvéndrimes in af 899561 péridd (W6
flip-flop F2 seven tines in a 1/256 period (256 Hz) in advance.
Next, at step S70,Hzhe The reasbthi fef|tpisFis sosprevdnt stimlkaockhe bl ock

i nto which the audio data is to be recorded the selected block. 15
Next, at step S72,8}FRAdyAJIRFEed Hagtheaferameny ioned block sekagt t he

current process is_termnated. Forcing the . repr odu flag to "1"
causes the judgmen?*PEETt ?g’io&" Eé'angma in.§gfting ngéég‘iﬁ??ep rfdnd

;;‘ggg?ggeoﬁgg gﬁl ;§eﬁ?§iﬁ\9 the reproBbEEi§deomtddiNdighaiP82588 ddsctibed ©
earlier. The block specifying data BD in the block
control section 21 is set to the block immediately

10 before the selected block by repeating the setting and
resetting of the flip-flop F2 seven times in a 1/256
period (256 Hz) in advance. Next, at step sio, the
flip-flop F2 is set. This makes the block into which
the audio data is to be recorded the selected block.

15 Next, at step S72, the reproduce flag L is set to "1,"
and the current process is terminated. Forcing the
reproduce flag to "1" causes the judgment result to be
"NO" at step S66 while the reproduce key 3b is being
pressed, so that steps S68 to S72 are executed once only

20 when the record key 3b is pressed. |

As a result, in the memory conérol integrated
circuit 2, the feproducing control signal S2 is supplied
from the control section 20 to the address control
section 22. Moreover, in the block selecting process,

25 the 3-bit block specifying data BD set in the block

control section 21 is supplied to the address control

section 22. This enables the decoding circuit 26 to



20 when the record key 3b is pressed. As a result, in the
menmey—eoent rol integrated circuit 2, the reproducing control signal
S2 is supplied fromthe control section 20 to the address control
section 22. Mreover, in the block selecting process, 25 the 3-bit

bl ock specifying data BD set in the block control section 21 is
supplied to the address control section 22. This enables the
decodi ng ci r cuiwo3843765 WO 97/ 43765 PCT/3P97/01558
PCT/ JP97/ 01558 ' 27 convert the
audi o data stored in the block specified 27 by the bl ock specifying
data BD in the address control section 22 into an anal og signal,
whi ch is then output- ted fromthe speaker 27. In this case,

because the 5 i n n t he
mai n routine shown IE@,&?%%% gd!rtgpéaegéen?‘éq [ gr/]\/q e8Ik Fﬁég’gﬁatggears
at step S22. the Wldc.@c Epeciepinglusa K an IR the DR 4Y @IREo1t he
audi o data conti nues ¥o be reproduced. Wien the record 10 key 3b is
rel eased, the reprodseetidn &P linte ahean#lbg signal,(wh@fhats stlem Sipuoft-
FIG 5 and thereafter the flip-flop F2 is reset at step S18, which
ternminates the reproﬁ%%-frOm the SPﬁgk%¥ 2he dndthigogase, because the . 4

Cl ear process S44 to_S50, expl.ai ned bel ow are the cl
process of er a§| ng v‘é??’fﬂ%“?e] d"&?gaﬁd Ba?% | &’erré”l\ﬁ?eﬁ"f‘ﬁﬁ"f returns é:t?ort ekey

e hePy s S O SRR 14, 5 oo BT T,
the record key 3a iSFIG. 8 appears at step 522.
While the reproduce key 3b is being pressed, the
audio data continues to be reproduced. When the record
10 key 3b is released, the reproduced flag L is cleared
(= 0) at step S16 of FIG. 5 and therecafter the flip-flop
F2 is reset at step S18, which terminates the reproduc-
ing of the audio data.
2-4. Clear process
15 Steps S44 to S50 explained below are the clear
process of erasing various flags and data items when the
record key 3a and reproduce key 3b are pressed at the
same time. In a case where the reproduce flag L has
already been at "1" (step S42) when the record key 3a is
20 pressed, or in a case where the record flag P has al-
ready been at "1" (step S564) when the reproduce key 3b
is pressed, the clear processing at step 80 and later
shown in FIG. 6 are executed. In other words, when
the record key 3a is pressed with the reproduce key 3b
25 pressed, or when the reproduce key 3b is pressed with
the record key 3a pressed, this means that the record

key 3a, together with the reproduce key 3b, is pressed,



20 pressed, or in a case where the record flag P has al - r eady
been at "1" (step S64) when the reproduce key 3b I s pressed, the

cl ear processing at step 80 and | ater shown in FIG 6 are executed.
I n other words, when the record key 3a is pressed with the
reproduce key 3b 25 pressed, or when the reproduce key 3b is pressed
W th the record key 3a pressed, this neans that the record

key 3a, togetywp@wyasrésh t he reproduce key 3b, is pressed, PCT/IP97/0(£38

97/ 43765 PCT/ JP97/ 01558

28 so the clear process is executea. At step S80,
the flip-flop F1 is set and at step S82, the flip-flop F2 is set.
After both of the flip- flop F1 and flip-flop F2 have been set, the
output of 5 i rcuit 20b g "1" in the control circuit

t he AND q goes t
20 of FIG 3, sendthdh&ELEPERT T HITTERSUERS - addr ess control
section 22. This cause I f e i t ce kit fJed
bl ock to be cleared i nSAutﬁiéstgﬁ. sﬁgkt?ﬁg ﬂ&ﬁ-ﬂgp gtle[l)ss %t gt}ﬁ:les'!&le|q':'|pt:f(-zjipl ops F1
and F2 are reset. gd2, khe fliplElopdn i &dtQCOoALRY/Hot @FUEhBIFREHCK

speci fying data M record flag P, reproduce flag L, date and tine,
and flag F stored fYog IFd RaN 9l ipefdp i chavEhbrent bet, the outpmtr oft
process i s term nated. Wiile in the enbodi nent, the bl ock

control signal 15the AN Glrepip 2R R "dondPobhe RAMFPLE IR ithe
Eﬁ(rambl- ock cont r(r)]FII %?&%&I&?Q;Sgeg?hﬁ%{ﬁfeg% ch'?e%g égﬁﬁ?;f;:é’ﬂaéo ‘the nect fegg 20
via the termnal TZAQdhiselRtiBR 3£PF 43YECcauses all of the audio data

in the specified block to be cleared in unison. Next,

at step S84, the flip-flops Fl1 and F2 are reset. At

10 step S86, the recording/reproducing block specifying
data M, record flag P, reproduce flag L, date and time,
and flag F stored in the RAM 9 are cleared. Then, the
current process is terminated.

. While in the embodiment, the block control signal

15 BL is inputted to the control section 20 via the termi-
nal T1 to which the record specifying signal is inputted,
the block control signal may be inputted to the control
section 20 via the terminal T2 to which the reproduce
specifying signal is inputted.

20 While in the embodiment, an example of applying the
present invention to a portable electronic wristwatch,
the present invention may be applied to various pieces
of electronic equipment other than an electronic wrist-
watch. For instance, the invention may be applied to

25 information apparatuses, such as a portable telephone,

& pager, or an electronic notebook, or to various types

of electronic apparatuses of the desktop type, not the



specifying signal is inputted. 20 VWhile in the enbodi nent, an

exanmpl-e—ef—appl yi ng the present invention to a portable electronic
wri st wat ch, the present invention may be applied to various pieces
of electronic equipnent other than an electronic wi st- wat ch. For
i nstance, the invention may be applied to 25 i nformati on appar at uses,
such as a portable tel ephone, a pager, or an electronic notebook
or to various twpa4376s of el ectroni c apparatuses of the dETKPIWDISSEPE,
not the WD 97/ 43765

PCT/ JP97/ 01558 29 29 portabl e
type. The nmenory for storing the audio data is not

restricted to a flash EEPROM It is possible to use ot her types of
vol atil e nmenories or HOQXBHQtLle menori es. WD 97/ 43765

PCT/ JP97/ 01558 30

CLAI MS e NlebEy Ot Groddngtnt RIS Gta 38PRER! US
conpri si ng: a sem conductor chip’incl udi ng:

seni conduct or nenory reaticigted ptoiralfashoEEPROM. Itstier pgesab]a@Std ﬁis@a each
of which audio data is stored,
other types of volatile memories or nonvolatile memories.



a storage specifying input termnal to which a storage area

speci fying signal for specifying a storage area to be stored into
or reproduced fromanong the 10 plurality of storage areas in said

sem conduct or menory and a storage specifying signal for specifying
t he storing of audio data are inputted; a reproduce
specifying input termnal to which a reproduce specifying signal

for specifyi ngodIR3I?68 5 reproduci ng of audio data is inpusdRbonfes
storage nedi um control neans for not only specify- i ng a storage
area to be stored into or reproduced from 3¢ anong the plurality of
storage areas in said sem conduc- tor menory according to said
storage area specifying 20 signal and storing audio data into the
storage area specified by said storage specifying signal, but also
reading the audio data stored in the stdrdyd dr¥aS specified by said
r epr oduce specifying sigpal neans i ncluding: 25

: . . contral
storage area specifying smp{nc%%%égng?:ormg and reProﬁ&EbPﬂ WRTFNEg swit ch
WO

neans; comgPi oL specifying switch neans; and

97/.43765 PCT/ JP97/ 01558

31 a conarsémidomiidtorhahipeislwdirgy age area

speci fying signal to the storage medi um control neans in said

sem conduct oP chip vi a 3afemiqndugtospaemeyy npving a plumpdityeofii nal when

said storage area s ecrfir¥L5mLtch 5 means i s operated, that sends
said storage area §8%’6?$ -areas into gach; of drhich avdier dakgelmeshianadsont r ol

means in said a storage specifying input terminal to which a
storage area specifying signal for specifying a storage
area to be stored into or reproduced from among the

10 plurality of storage areas in said semiconductor memory
and a storage specifying signal for specifying the
storing of audio data are inputted;

a reproduce specifying input terminal to which
a reproduce specifying signal for specifying the
15 reproducing of audio data is inputted; and
storage medium control means for not only specify-
ing a storage area to be stored into or reproduced from
among the plurality of storage areas in said semiconduc-
tor memory according to said storage area specifying

20 signal and storing audio data into the storage area
specified by said storage specifying signal, but also
reading the audio data stored in the storage area
specified by said reproduce specifying signal; and

control means including:

25 storage area specifying switch means;

record specifying switch means;

reproduce specifying switch means; and

* [ L L S *



sem conductor chip via said storage specifying input term nal and

t hereafter sends—said storage specifying si gnal when said record
specifying switch neans is 10 operated, and that sends said reproduce
speci fyi ng signal to the storage mediumcontrol neans in said

sem conductor chip via said reproduce specifying input term na
when said reproduce specifying switch neans is operated. 15

2. An audi o st owoag/idsmesl r epr oduci ng appar at us accor di RETPIUNISSE 1,
wherein said control circuit sends a pul se signal as said storage
area specifying signal and said storadd nedi um control means shifts
t he storage area to be stored into or reproduced from one place
each 20 time said pulse signal is supplied. 3. An audio

storing and reproducing §£Q§£ﬁ5£a cffﬁgiEQ€%errégﬂq%t5052£§£ 1L pqperein

rei
said control circuit sen orage areas - 1) pul se
signals in a sPpEELt}ing B2ghatl €6 EhS!AIRIReAMeditR Pt eI nivagaal
25 before specifying the storing or reproducing of said audi o
dat a. 4in fea il diemisboduagornnchie priegd seidgs bppagatspecifying
WD 97/ 43765 ] . . PCT/ JP97/ 01558, )
32 accor di nnPet ctermingl whepecsald FLPrAgs ageanepeeiiying switch
control neans at | east ANDs a pul se signhal havjng . a period of re
than (the specPfic pBPPRY &?tqégrﬁﬁﬁﬂerghat ?e“4ﬁg%ﬁﬁ&r3§8r%?§a%53%mﬁﬂ?4£§?a
pul se signal having {}g ¢fyna1 t3PERbT bEoPSEd HbARth cORctBE Rashs Of Jdia

result of the
semiconductor chip via said storage specifying input

terminal and thereafter sends said storage specifying
signal when said record specifying switch means is

10 operated, and that sends said reproduce specifying
signal to the storage medium control means in said
semiconductor chip via said reproduce specifying input
terminal when said reproduce specifyiné switch means is
operated.

15 2. An audioc storing and reproducing apparatus
according to claim 1, wherein said control circuit sends
a pulse signal as said storage area specifying signal
and said storage medium control means shifts the storage
area to be stored into or reproduced from one place each

20 time said pulse signal is supplied.

3. An audio storing and reproducing apparatus

according to claim 1, wherein said control circuit sends
(the number of storage areas -~ 1) pulse signals in a
specific period as a storage area correction signal

25 before specifying the storing or reproducing of said
audio data.

4. An audio storing and reproducing apparatus

O




| ogi cal product, distinguishes said storage area speci - fying
signal or said storage area correction signal from sai d storage
speci fying signal or said reproduce speci fying signal. 10

5. An audi o storing and reproduci ng appar at us according to claim1l
wherei.n said sem conductor nenory i ncl udes a nonvol atile nenory.

6. An audi o storing and reproduci ng appar at us according to claim1l
wherein sai dwipsigsygs circuit and 15 sai d sem conduct or pClIIH7/045858
operated on different vol t ages. 7. An audio storing
and reproduci ng appar at us according32zo claiml1, wherein said
control circuit is provi ded on a sem conductor chip different from
said 20 sem conductor chip and the two sem conductor chips are

driven on dlfferent vo i o_storing and

1 8. An au
reproduci ng appar 8% ng to C&E&BrPSiﬁﬁ?reln saldag%°rage sBE9EPNduct or chi p

I ncl udi ng: 25 n r ' I y of
storage areas i nt%oré%% ) q? ﬁﬁll %& gggke (piata |?J}%§r gggﬁaQ Hé@“&
storage specifying p&Pibdd tef Morel thanWtké specific peﬁ@b87k4€ﬁgﬁhumher
PCT/ JP97/ 01558 33 a storage
speci fyi ng S|gnalofosthngﬁfqnaqg)tHetbtaa1¢mpulse sigoaflabdvingathe i s

I nput t ed; reproduce specifying input termnal to which a
storage ared spec?P%*@%l%?’defG‘P sp@Eﬁg? Rpsdssafr 4§e result of the

logical product, distinguishes said storage area speci-
fying signal or said storage area correction signal from
said storage specifying signal or said reproduce
specifying signal.

10 S. An audio storing and reproducing apparatus
according to claim 1, wherein said semiconductor memory
includes a nénvolatile memory.

6. An audio storing and reproducing apparatus
according to claim 1, wherein said control circuit and

15 said semiconductor chip are operated on different
voltages.

7. An audio storing and reproducing apparatus
according to claim 1, wherein said control circuit is
provided on a semiconductor chip different from said

20 semiconductor chip and the two semiconductor chips are
driven on different voltages,

8. An audio storing and reproducing apparatus
comprising:

a semiconductor chip including:

25 a semiconductor memory having a plurality of
storage areas into each of which audioc data is stored;

a storage specifying input terminal to which

‘R0 R




5 area to be stored into or reproduced from anong the plurality

of storage-areas in said sem conductor nenory and a reproduce

speci fying signal for specifying the reproduci ng of audio data are
I nputted; and storage nedi um control neans for not only
specify- 10 Ing a storage area to be stored into or reproduced from
anong the plurality of storage areas in said sem conduc- tor nmenory
according to sawgdowaaresnge area specifying si gnal and ®CEIPIWPISSEdi O
data into the specific storage area according to said storage

speci fying signal, but 15 al so reading tB2 audio data stored in the
specific storage area according to said reproduce specifying
signal; and control means i ncl udi ng: storage area

speC|fy|ng switch nean record,speci f SW_t
reproduce specifyind & bf@ﬁenﬁﬁﬁﬁffzhﬂy signa1°bor's e°1'3ﬁppoﬁn8n$€ﬂ %n?hat
sends a storage areggf audio ggggcigy,_l ttegpal to the storage medi um

control neans in sai d sem conduct or Chlp via said reproduce
specifying 25 I nput a eeproahcespecifydngt Qhpde Getimilediof whaghsai t ch
means i s operated, that sends said storage specifying signal via
sai d storage specifstogagepares espeqidflyinigesignal for spAOigyAing765storage
PCT/ JP97/ 01558 said record

speci fyi ng switch maFee 9 YEeftRRRf inte or rePr°??Eﬁd§%ﬁHSa§3P8 Eb8r age

area specifying signal st Qrage. ntr ai d
sem conduct or chip Eiuraquttyi OfS%tl:oarq'geepra&?ug " eg‘°°2‘ ? r%eﬂ%
when said

and a reproduce specifying 51gnal for specifying the
reproducing of audio data are inputted; and
storage medium control means for not only specify-
10 ing a storage area to be stored into or reproduced from
among the plurality of storage areas in said semiconduc-
tor memory according to said storage area specifying
signal and storing audio data into the specific storage
Qrea according to said storage specifying signal, but
15 also reading the audio data stored in the specific
storage area according to said reproduce specifying
signal; and -
control means including:
storage area specifying switch means;
20 record specifying switch means;
reproduce specifying switch means; and
a control circuit that sends a storage area
specifying signal to the storage medium control means in
said semiconductor chip via said reproduce specifying
25 input terminal when said storage area specifying switch
means is operated, that sends said storage specifying

signal via said storage specifying input terminal when

AT




5 reproduce specifying switch nmeans is operated and thereafter

sends sai d reproduce specifying signal. 9. An audi o storing
and reproduci ng appar at us according to claim8, wherein said
control circuit sends a pul se signal as said storage area

speci fying signal 10 and said storage nedium control neans shifts the
st or age area to be stored into or reproduced fromone by one

each tinme saiwopwsses si gnal is supplied. 10. An q&ﬁ%&,&h&king
and reproduci ng appar at us ©according to claim8, wherein sa

control circuit sends 15 (the nunber ofigtorage areas - 1) pul se
signals in a specific period as a storage area correction signal
before specifying the storing or reproducing of said audi o dat a.
11. An audi o storing and reproduci ng apparatus 20 according to claim

10, wherein said sB8idgeesrifl @pecifying gwhtelymenpnsnd sappprated ANDul a pul se
signal having a ¢ 5%5%%0d' f nore than (the segcific_geriod X the
nunber ~ of shat 3 eﬁﬂ%@ RitPRagg8i a7t sReditying Rignay t¢the

speci fic period angtofﬁbé?ﬁ%&%ﬂﬂ %oﬁ&r&ﬂemégﬁ%”§n(gaihhgemgg?ﬂ%ucégpuﬁgl

product, distinguishes Said storage area speci - srgha ﬁﬁ'
sai d storage area e¢oarsaid afepriogice specifyidd Gpudl €ethehavewRdeddid N9

signal or said reproduce WO 97/ 43765
PCT/ JP97/ 01588 reproduce specifying switch means 38 operatedsgsti fying
signal. . 12. An audi o storing and reproduci ng appar at us

according to cl ai nFBerefihes Fengdsysairh reprRAucs spesdfying signal ncl udes a

nonvol atile memory. 9. An audio storing and reproducing apparatus

according to claim 8, wherein said control circuit sends
a pulse signal as said storage area specifying signal
10 and said storage medium control means shifts the storage
area to be stored into or reproduced from one by one
each time said pulse signal is supplied.
10. An andio storing and reproducing apparaius
according to claim 8, wherein said control circuit sends
15 (the number of storage areas - 1) pulse signals in a
specific period as a storage area correction signal
before specifying the storing or reproducing of said
audio data.
11. An audio storing and reproducing apparatus
20 according to claim 10, wherein said storage medium
control means at least ANDs a pulse signal having a
period of more than (the specific period x the number
of storage areas) with said pulse signal having the
specific period and, on the basis of the result of the
25 logical product, distinguishes said storage area speci-
fying signal or said storage area correction signal

from said storage specifying signal or said reproduce
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5 13. An audio storing and reproduci ng appar at us accordi ng
to elal-m-8—wherein said control circuit and - sai d sem conduct or
chip are operated on different vol t ages. 14. An audio
storing and reproduci ng apparatus 10 according to claim8, wherein
said control circuit is provi ded on a sem conductor chip different
fromsaid sem conduct or chip and the two sem conductor chips are
driven on diff ayeet4sres t ages. 15. An audi o st ori ng PEmAIPY7/01558
reproduci ng apparatus 15 conpri si ng: a sem conductor chip
I ncl udi ng a sem conduct or menory havid§ a plurality of storage
areas into each of whi ch audio data is stored, and storage nedi um
cont rol means for not only storing audio data into a specific 20
storage area accordip %A star.a lspeci fying signal t hat

speci fies the stori n%‘ge‘?l 905493 hut al so readi ng the audi o data

stored in the specific ﬁor A%€ audio ﬁ%éfﬁeaq,?gggggaguépn%fg@mﬁ@ﬁge

speci fyi ng signal that speci ucl ng he audi o dat a;

and 25 a contrgdcddditly tot b@blﬁeﬂﬂ&v}fbr%hw aaedasemmcfwmﬂnemory
signal for specifying a storage area to be stored into :

reproduced from anonipslaidésplaunghvoyatile tmemegy .ar eas WO
97/ 43765 PCT/ JP97/ 01558
36 afd ther ealfer MeAldicafFtosing A€ IFREPRYFHYI ARRANALUS

o 5%y odce SPESLLM A SEORShun e RS YA kg, sneaiT N
said storage area Sp§§135§éﬁlconductor chip are operated on different
voltages.
.14. An audio storing and reproducing apparatus
10 according to claim 8, wherein said control circuit is
provided on a semiconductor chip different from said
semiéonductof chip and the two semiconductor chips are
driven on different voltages.
15. An audio storing and reproducing apparatus
15 comprising:

a semiconductor chip including a semiconductor
memory having a plurality of storage areas into each of
which audio data is stored, and storage medium control
means for not only storing audio data into a specific

20 storage area according to a storage specifying signal
that specifies the storing of audio data but also
reading the audio data stored in the specific storage
area according to a reproduce specifying signal that
specifies the reproducing of the audio data; and

25 a control circuit that sends a storage area specifying
signal for specifying a storage area to be stored into

or reproduced from among said plurality of storage areas

T




signal and said storage specifying signal sent fromsaid control

circuit are inputted and a reproduce specifying I nput termnal to
whi ch said reproduce specifying signal is inputted, said storage
speci fying input term nal and sai d reproduce specifying input
term nal being connected to said control circuit. 16.
An audi o storing and reproduci ng appar at us according to claim 15,
wherein sai d woshgsks circuit sends a pul se signal gierfpbf1sésOr age
area specifying signal and said storage nmedi um control neans
shifts the 15 storage area to be storedei nto or reproduced from one
by one each tinme said pulse signal is supplied. 17. An audio
storing and reproduci ng apparat us according to claim15, wherein
said control circuit sends (the nunber of storage areas - 1) pul se
signals 20 i Ang Sherepftepesenilr foid storage speelftin®@iosalsi gnal

bef ore specifying or i r .reproduci.ng of said . aydi o dat a.
18." An audi o stori%ggﬁ Erg ?8‘8‘111%% nSP eacd'gcrlé' uglgnai, wne’if@ﬂbt’&i"ﬁgs?’al'él ai m

17, wherein said gdopkiagtoedhip Abrther 17eALERE HESOSE e's%%&f%ll?g a pul se

signal having a period of nore than (the speciTic peri t he
nunber ofinputr agemanabsfo wiiiths saddputocage Givda Epecigyihg

WO 97/437655_ . PCT/ JP97/ 01558

37 speci Higngdr pod aaid stpnage ispecd fying heignmluisendsf from saidhe
| ogi cal product, distinguishes,said stora%e area speci fyi ng signal

or said storage ar@RESPr ELFFBT sFghainputted apd a, xeprpdics gpEcipEtndyi ng
signal or said regnpCRerminal to which said reproduce specifying signal
is inputted, said storage specifying input terminal and
said reproduce specifying input terminal being connected
10 to said control circﬁit.

16. An audio storing and reproducing apparatus
according to claim 15, wherein said control circuit
sends a pulse signal as said storage area specifying
signal and said storage medium control means shifts the
15 storage area to be stored into or reproduced from one
by one each time said pulse signal is supplied.

17. An audio storing and reproducing apparatus
according to claim 15, wherein said control circuit
sends (the number of storage areas - 1) pulse signals
20 in a specific period as a storage area correction signal
before specifying the storing or reproducing of said
audio data.

18. An audio storing and reproducing apparatus
according to claim 17, wherein said storage medium
25 control means at least ANDs a pulse signal having a

period of more than (the specific period x the number

of storage areas) with said pulse signal having the

T




5 speci fying signal. ' 19. An audio storing and reproducing
apparatus . according to claim15, wherein said sem conductor nenory
i ncludes a nonvol atile nmenory. 20. An audio storing and
reproduci ng apparatus 10 according to claim 15, wherein said control
circuit and sai d sem.conductor chip are operated on different

vol t ages. 21. An audio storing and reproduci ng apparatus
accordi ng to clybeydhes Wherein said control circuit is 15 PCEARITIONNSY on
a sem conductor chip different fromsaid sem conductor chip and the
two sem conductor chips are driven on3different voltages.

22. An audi o storing and reproduci ng apparat us conprising: 20

a sem conductor chip including a seniconductor menory having a

plurality of storage areas into.e L C 4l Q-daly st or ed,
a storage specifyi ngPectiic p?ﬁb‘ﬁ? it L\N%Tch&a storage gpfa’?. fying
signal for WREY 5891%&&&' R s?fingudiRed A d StoRdet ageaa 25

reproduce specifying 1 nput ter whi ch & reproduce speci fyi ng

signal for SpECIfyIrgbédyigﬁﬁgr§E@ﬁalwbﬁﬁsald storage daxea acrrestiiopusigoal
and storage nedi um control neans WO 97/ 43765
PCT/ JP97/ 01558 from saLd storage specifying signgl or said qanroﬁygeon|y

storing audio data into specific storage area according to the
storage specif¥ing sﬁEﬁﬁﬁleﬁﬁuF%%Ha from said storage specifying

I nput term nal but alsolg. An audio storing and reproducing apparatus

according to claim 15, wherein said semiconductor memory
includes a nonvolatile memory.
20. An audio storing and reproducing apparatus
10 according to.claim 15, wherein said control circuit
and said semiconductor chip are operated on different
voltages.
21. An audio storing and reproducing apparatus
according to claim 15, wherein said coﬁtrol circuit is
15 provided on a semiconductor chip different from said
semiconductor chip and the two semiconductor_chips are
driven on different voltages.
22. An audio storing and reproducing apparatus
comprising:
20 a semiconductor chip including a semiconductor
memory having a plurality of storage areas into each
of which audio data is stored, a storage specifying
input terminal to which a storage specifying signal for
specifying the storing of audio data is inputted, a
25 reproduce specifying input terminal to which a reproduce
specifying signal for specifying the reproducing of

audio data is inputted, and storage medium control means

T




readi ng the audio data stored in the specific storage 5 area according

to the reproduce specifying signal input- ted from said reproduce
speci fying input termnal; and a control circuit that not only
specifies a storage area into or fromwhich said audio data is to
be stored or reproduced by sending said storage specifying signal
10 supplied to said storage specifying input termnal or sai d
reproduce sp@ediszies Si gnal supplied to said repro- rCi9761385Ci fyi Nng
input termnal in the formof a pul se signal having a specific

peri od, but also sends said st or aggsspeci fying signal or said

repr oduce specifying 15 signal in the formof a constant-1level signal.
23. An audio storing and reprodu0|ng appar at us according to claim
22, wherein said control CIFCUI sends a pul se sign as said

storage area spedidy ey only 5t°§’r‘§‘¥1a"’?“da‘r?d datRqi8tQ 3 AP ﬁfms(’:‘tﬁ’l‘fﬁpﬁl
means shifts the ;.20 Caﬁzco%%gg@o A BN (;?n %B&@flftﬁﬂf é)i(r]gl{aqprlg\%%ggdfrom

one by one each tine Sard pulse si I's™S

An audi 0 storing gk 'RARQOGHEFAGe dPPed Bdihg input té‘ﬁﬁﬂiﬂ Hht! Qirgbai m 22,
wherein said control circuit sends (the nunber of storage areas -

1) ‘pul se signal s readitly the audpecddta givyrend iasthe séperaificarstorager ection
si gnal before specifying the storing or reproducing of said

audi o data.S area apgoegding7ts the reproduce specifyxng signal input-
PCT/ JP97/ 01558 . An
audi o storing and§bFrSauEREY ERPERRTR sPeCIfY"Qgcb?B‘?thgt?%“’aa&l 52‘3

wher i n sai 0 SIorage JRlliol treuf@ULARl BEBRG! obEEEATE A dlgse

signal having a
area into or from which said audio data is to be stored

or reproduced by sending said storage specifying signal
10 supplied to said storage specifying input terminal or

said reproduce specifying signal supplied to said repro-

duce specifying input terminal in the form of a pulse

signal having a specific period, but also sends said

storage specifying signal or said reproduce specifying
15 signal in the form of a constant-level signal.

23. An audic storing and reproducing apparatus
according to claim 22, wherein said control circuit
sends a pulse signal as said storage area specifying
signal and said storage medium control means shifts the

20 storage area to be stored into or reproduced from one
by one each time said pulse signal is supplied.

24. An audio storing and reproducing apparatus
according to claim 22, wherein said control circuit
sends (the number of storage areas ~ 1) pulse signals in

25 a specific period as a storage area correction signal
before specifying the storing or reproducing of said

audio data.
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period of nore than (the specific period x the nunber 5 of storage
areas)y—w t-h sai d pul se signal having the specific period and, on
the basis of the result of the | ogi cal product, distinguishes said
storage area speci - . fying signal or said storage area correction
signal from sai d storage specifying signal or said reproduce 10
speci fying signal. 26. An audi o storing and reproduci ng

appar at us WO 9365di ng to claim 22, wherein said sen condeCT/amI7NEssr y
i ncludes a nonvol atile nenory. 27. An audio storing and
reproduci ng apparatus 15 according to claBth 22, wherein said control
circuit and sai d sem conductor chip are operated on different

vol t ages. 28. An audio storing and reproduci ng apparat us

according to claim 22, n sa Qi circ ' )Y ded on
a sem conductor chip dipggre f ??é) fo%g and He ﬁ#@ﬁ%éﬁk?@Pag pgand t he

t wo _seni conduct or crnég%d%Hgng to claf“|2@%nwggrghgfgﬁfﬁﬂsegydgggﬁleum

control means at least ANDs a pulse siénal having a
period of more than (the specific period x the number

5 of storage areas) with said pulse signal having the
specific period and, on the basis of the result of the
logical product, distinguishes said storage area speci-
fying signal or said storage area correction signal from
said storage specifying signal or said reproduce

10 specifying signal.

26. An audio storing and reproducing apparatus
according to claim 22, wherein said semiconductor memory
ihcludes a nonvolatile memory.

- 27. An audio storing and reproducing apparatus

15 according to claim 22, wherein said control circuit and
said semiconductor chip are operated on different
voltages.,

28. An audio storing and reproducing apparatus
according to claim 22, wherein said control circuit is

20 provided on a semiconductor chip different from said
semiconductor chip and the two semiconductor chips are

driven on different voltages.

*. ¢ L M S *



