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1 - DESCRI PTI ON

DATA STORAGE DEVI CE 5 Technical Field

This invention relates to a data storage device for storing various
types of data, wedmasng audi-o data and i mage dat a. PCT/IP97/01686
Background Art 10 There have been data storage devices that
convert (A/D converts) an externally supplied anal og signal,

such as an audi o signal or an image signal into digital data, store
the digital data into a sem conduct or menory, such as a RAM read
the data fromthe RAM as 15 the need arises, decides (DA converts)

it, and out put the decoded datap mss @ lopeqd TnoWS. Pat.

No. 4, 368, 988. Wth conventional data storage devices, when a
si ngl.e sem conductor nenory is used as an audi o data 20 recordi ng and
reproduci ng device for a single audio DATA STORAGE DEMIGE an i mage data
storage_device for a single i mge (e.g., a single TV screen of

I mage dat a), addressing is initiayfd the first address

st arting.agt
in the sen?conduétor memory in recording c)e¢Qﬂﬁ%5&u?#%§3 25 audi o data
or in storing or reading i Mg¢sd@hfention :ela@Q§e¥8r%|%€%§ gwhab%iéﬁs

si ngl e sem conduct or nenory Is divided into s and t'he bl oc
are selectively forestodeny i vdrious repesdoeedads priridR@Endabhadis data
stored

and image data.
Background Art
10 There have been data storage devices that convert
(A/D converts) an externally supplied analog signal,
such as an audio signal or an image signal into digital
data, store the digital data into a semiconductor
memory, such as a RAM, read the data from the RAM as
15 the need arises, decides (D/A converts) it, and
output the decoded data, as disclosed in U.S. Pat.
No. 4,368,988.
With conventional data storage devices, when a
single semiconductor memory is used as an audio data
20 recording and reproducing device for a single audio
data item or an image data storage device for a single
image (e.g., a single TV screen of image data),
addressing is initiated, starting at the first address
in the semiconductor memory in recording or reproducing
25 audio data or in storing or reading image data.
Hoﬁever, in a case where a single semiconductor memory
is divided into blocks and the blocks are selectively

recorded into or reproduced from image data is stored
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2 . into the individual blocks, one inage for one bl ock

addressing nmust be initiated, starting at the head address of the
sel ected block. To do this, it is necessary to send data on the
head address o 5 sel ected block to the address con | on,
preset §$¥£ﬁ§ﬁ% updat e the addresses, starting at the kéﬁh”aSF

addr ess. When the encoded data is stored in a volatile
menory, such as a RAM the stored contents will 2 10 di sappear in the
case of the expiration of the bat- tery's service life, the

repl acenent of the battery, or a power failure. To avoid the | oss

of \{he stored data, . sneo end! Sy ulANILRL] P Tike $U8MoRE ATLEEROM

can be co_nsi der _ed_. a nonvol a frermr_ )
requires a very high gdadrédehn nudde bedinseiRee® Mdrting at thd hd&P

circuit that operates on about 1V, for exanple. -or this reason, an
el ectronic circuit foaddoeds af ithge selectedr btorkli ndraanrtd thhsedici b
operations or imge data storing and readi ng operations that

operates on a 20  NPEPRIINLIHP SRR GPtagEn e hrad AddreRBcoéi theii t

chi po. whi Ch nedd t o BELEEHRT PIGRIC iy aer BPEESSS ‘contgl, spgtiffacpreset
tely. As d i bed | ' ' | d

Separat ely escri ?@, . c?Vl?pqér’%ezc | npaddress s i’?ﬂeﬁntg.'#!é‘tt tREChELY an

the electronic circui g nonvol a I es are conposed
of separate gdapesand a single nonvolatile nenory is divided into
bl ocks as described earlier, and the bl ocks are

3 sel ectively recovWben the crowledgatduisdstoxed imhe lveddtile

memory, such as a RAM, the stored contents will

10 disappear in the case of the expiration of the bat-
tery’s service life, the replacement of the battery, or
a power failure. To avoid the loss of the stored data,
use of a nonvolatile memory, such as an EEPROM, can be
considered. Such a nonvolatile memory, however,

15 requires a very high driving voltage, as compared with
a CMOS circuit that operates on about 1V, for example.
For this reason, an electronic circuit for controlling
recording and'reproducing operations or image data
storing and reading operations that operates on a

20 relatively low voltage and an electronic circuit
including nonvolatile memories have to be composed of
separate chips, which need to be controlled by differ-
ent voltages separately. As described above, when the
main circuit section and the electronic circuit

25 including nonvolatile memories are composed of separate
chips and a single nonvolatile memory is divided into

blocks as described earlier, and the blocks are



addresé of each bl ock nust be addressed directly, with the result
that a plurality of termnals are needed as the input termnals
for address data, which leads to 5 the problemthat the size of the

electronic circuit

chi p including nonvol atile nenories becones

| ar ge. WO 97/45839 Di scl osure of The Invention PCTIIP97/01686 he
obj ect of the present invention is to provide a data storage device

capabl e of selectively
the blocks in a
conpl i cat - I ng

storing 10 and reading the data into or from
sem conductor nenory bl ock by bl ock w thout
the circuit configuration. In

accordance with a first aspect of the present I nvention there is

provi ded

s SAliFellyOra88rd8di £RLS WHY &pRBduced from, the dead

sem conductor chip including: a data input termnal to
which ddata is 5 i ngdddesd of each block must ke addvebsaed|@irectly, with
sem conduct or nenory having a pIuraIitgiof storage areas into each

of which the data

the maaulédthatsai plusabitnmfi tezminaks axe Jiepdad as

a store instruction signal jnput terpinal to 1 ich a st

instruction signal is ?ﬁ&ﬁn%ﬂéﬁt tefminals £or aéhr%ﬁ%ﬁaﬁgg(CHﬁf$%Fl$ﬁ§ﬁuF?(n
storing the data thd %ﬁ&ﬂl\%& tRat ke 2 fo | dWP Yne! BLELLALN OO SAG
sem con- auctor nenory e [ ' '

n recelving a store instruction S|gnal

through said store insteygsiGR1%d9AE! nbAPElat EléNimMorieSbecomes large. a

read instruction signal input termnal to which a read instruction
signal is inputted; and Disclosure of The Invention3a
read control neans for sequentially speci fying one of said plurality

of storage areas in

a read 20 instruction signal thrqugh said read instruction.,sSigna
input termnal, and the® TRLRYiFHPAIE gﬁg %&thﬂ t %%

st orage area,; anqo

15

20

25

sEhel chdectonduther PreseRYy lawemtipReift to cREPVide

gelec lVEl%

A8t BPReP pRETT I
and reading the data intoc or from the blocks in a
semiconductor memory block by block without cohplicat-
ing the circuit configuration.

The foregoing object is accomplished by providing
a data storage device comprising a semiconductor chip
and a controller. The semiconductor chip includes a
nonvolatile semiconductor memory having a plurality of
storage areas into each of which data is stored, a
store instruction signal input terminal to which a
store instruction signal is inputted, a storage
controller for storing data into the semiconductor
memory when receiving a store instruction signal
through the store instruction signal input terminal, a
read instruction signal input terminal to which a read
instruction signal is inputted, and a read controller
for sequentially specifying one of the plurality of
storage areas in the semiconductor memory each time it

receives a read instruction signal through the read

THIS SHEET HAS BEEN

- This Sheet Has Been Replaced
i REPLACED




control neans including: speci fying data storage neans

for- storing 25 specifying data that specifies one of said plurality of
storage areas; store instruction signal output neans for
outputting a store instruction signal to said store i nstruction
signal input teggghkahe Of said sem conductor chip; anGcyyperoiess
read i nstruction signal output neans for 5 outputting a read

i nstruction signal corresponding to the specifying data stored in
sai d specifying data storage neans to d9aid read instruction signal

I nput term nal of said sem conductor chip. In
accordance with a second aspect of the present I nvention there is
provi ded

struét:d.g)% % %rlaqgipqgvggfrfx%@é@ r&n% Wen readila%clfkber

a sem conduct or chipanporpor i ng a non-=vol sem con
nmenory into which dagathSsebPédtin AMé specified storadedidiredl. MpRas for

sending a store instruction 5 signal to control the witing of data
into said sontrobilect inclwiesr n spetifying alatas evocagdufoor chip
and a read instruction signal to control the reading of t he data

stored in said seni c6hQEERGr SARFHFRANG\fataj fhat specifies oneggf(the
sem conduct or %hip fu&theé,%nclﬁd S: . . .
Prugality ohRiOTAgeARERS o FFUIP diisTPgtion signal

3b 10

I nput t ed; | I ' s ol pd aLpal to
which a store i nstrugtuitgﬁtsfgﬁg‘fg f:g#g%%ﬁ%ggﬁj. rd Q&%g&?f:lﬁ%ﬂ .
inputted; 15 signal t8 tR&btidie linsiirQBt $66NSigridlPihpher efMindD
which a read instruction signal fromsaid control neans is inputted;

of the semiconductor chip, and a read instruction
signal output circuit for outputting a read instruction
10 signal corresponding to the specifying data stored in
the specifying data storage circuit to the read
instruction signal input terminal of the semiconductor
chip. With this configuration, the semiconductor chip
has only to be connected to the controller by means of
15 just the store instruction signal input terminal and
the read instruction signal input terminal, which
offers the advantage of being able to selectively store
and read the data into and from the blocks in the
semiconductor memory block by block without complicat-
20 ing the circuit configuration or increasing the number
of the terminals of the semiconductor chip.
Brief description of Drawings
FIG. 1 is a block diagram of an electronic
wristwatch according to an embodiment of the present
25 . invention;
FIG. 2 is a conceptual drawing of the data

structure of the RAM 9 in FIG. 1;



address specifying neans for specifying an address in said

sem conduct or nenory; 20 wite and read control neans for
sequentially updating the address in said address specifying neans
when receiving a store instruction signal through said store
instruction signglograsmes termnal, thereby storing the glef 9701686

I nputted to said data input termnal 25 I nto said sem conduct or
menory, and for sequentially updating the address in said address
speci fyi ng neans, thereby reading the dat®d stored in said

sem conduct or menory, when receiving a read instruction signal from
said read instruction signal input termnal; , a data
output ternminal for outputtipyg.theis a circlpt adifpdn’ b@MRal 8ddress control
sem conduct or nenory; and 5 junp control means for causing
t he address in ssotdonddresa Epecilyi ng neans to junp, when a read

I nstruction signal is inputted to said read specifyin si gnal i nput
termnal , i n tRIG.d4t dsr andPutwardiwiew of the electronic

3c = The foregoing object is acconplished by providing

a data storage device CORFTEHY afSEH?C%ﬁEEéEQ%anhip 15 and a

controller. The gemconducloys cll Bsl BCkYBGentre to nelph8R¥9ath! te main
i y o stofra

sem conduct or mendry having ‘a pldra ge areas Into each
of which data is storedppération in €her émb&&imest; on signal input term nal

to which a store instruction signal is inputted, a storage 20
controller for storing data F18.0 6t ie acfilowobaxt cto help expiheimrhehen
receiving a store instruction signal t hrough the store instruction

signal input term nal, operation of key processing in FIG. 5;
FIG. 7 is a schematic representation appearing on
10 the LCD unit 14 in specifying a block; and
FI1G. 8 is a schematic representation appearing on
the LCD unit 14 in a recﬁrding or reproducing operation.
Best Mode of Carrying Out the Invention
Hereinafter, referring to the accompanying
15 drawings, an electronic wristwatch, a portable elec-
tronic apparatus, according to an embodiment of the
present invention will be explained.
A. The configuration of the embodiment
A-1l. Block diagram
20 FIG. 1 is a block diagram of an electronic
wristwatch according to the embodiment of the present
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
25 name and telephone number data items and others and
displays them, and a memo function that makes notes of

externally supplied speech in memory and reproduces it.



read instruction signal input terminal to which a read I nstruction

signal is inputted, and a read controller 25 for sequentially

speci fying one of the plurality of storage areas in the

sem conductor nenory each tine it receives a read instruction
signal throug d WD 97/ 45839

e S AL 4 TR
signal input termnal and then reading the data stored in the
specified storage area. The controll er iencludes a specifying data
storage for storing specifying data that specifies one of the 5
plurality of storage areas, a store instruction signal out put

circuit for outputtin ore instrug to tﬁe st or

as tion si gnal
i nstruction signal ingﬂ? BLPR T IC erstwaﬁ?ht?@pgﬁﬁﬁééaﬁﬂﬁgFGF &Biﬁ?ngﬂﬁla
read instruction : 9084 [ khaf kNJa3cL
instruction 10 sﬁaﬁgéfcorrespongkng ?g#?ﬁ%,g%g§¥§yi ébda?acs?gged in
the specifying data shev2age whiéhiindladeBethéafrocessing idistautieriyOoBosi gl
I nput- term nal of the sem conductor chip. Wth this configuration
t he semi conductor chi patch functin oniopputebefvneiion ecandodake bankrol | er
by neans of 15 just the store instruction signal input termnal and
the read instrution $ngREECRnpARd 3 GPMEXPL1GRR; Epr controlldngefhe; ggeord-
advant age of being abl.e to aelecti ead the data into

l. . d
and fromthe bl ocks i A™ghB" rera"gcé%\g(S:tS%gg?b? %%,?Sarb# 8RBy BBk

w t hout conplicat- 2 i il dddateanE i Sen &t 1 PRllchl RaEEadLR0at he
nunber of theﬂfg?ﬁ¥n2€g£%§iE%gﬁgtnfconductor chip.c 2

Brief description of Roawblggile memory conskkGeotédilbya fimekadipdg,am 6lasim

el ectronic wri stwatch according to an enbodi nent of the present 25
i nventi on; EEPROM in which audio data is stored, and an address
10 controller for controlling the nonvolatile memory and

its addresses. The control integrated circuit 1 and
the memory control integrated circuit 2 operate on
different driving voltages but receive a power supply
from the same battery. They are designed to produce

15 the necessary voltages in the power supply circuit in
each integrated circuit. The control integrated
circuit 1 is electrically_connected to the memory
control integrated circuit 2 by means of two lines via
a reproduce instruction signal input terminal Tl and a

20 record instruction signal input terminal T2 so that the
memory control integrated circuit 2 may receive
instruction signals to store and read the audio data
into and from the nonvolatile memory under the control
of the control integrated circuit 1.

25 First, the control integrated circuit 1 and its
peripheral circuitry will be explained. A key input

section 3 includes numerical keys and character keys



FIG 2is a conceptual drawi ng of the data structure of the RAM 9
in FIG 1; WO 97/ 45839

PCT/ JP97/ 01686 FIG 3 is a circuit diagramof the address
control section 22 in FIG 1, FIG 4 is an outward
view of the el eCip@isase wristwat ch of the enbodiment;  gepysper 1686
FIG 5 is a flowhart to help explain the main operatlon In t
enbodi nment ; FIG 6 is a flowhart to ‘help explain the
operation of key processing in FIG b5; 7 FIG 7 is a schematic
representation appearing on 10 the LCD unit 14 in specifying a bl ock;
and FIG 8 is a schematic representati on appearing on

the LCD unit 14 in a rﬁﬁﬁgéhékbﬁy' @ggrgﬂggkfgb(yyyfgw OQ?BB f data

Best Mdde of Carrying the Tnventi nafter, referrlng
to the acconpanying 15 rec&r@wewsa QBre}.'@@éfdiﬁigC adist watal, aarqsxrdd%labe

el ec- troni c apparatus, according to an enbodi nent of the
present invention wl| keyekplfimeeproducing the rekorded aodiog@ataatandoh
t he embodi ment A-1. Block diagram 20 FIG 1is a

bl ock di agram of an el e¥2}asik &ey 3c forypeleqhing aaddeck ALe ooF herom which
enbodi nent of the nventlgn In the fiqure, the electronlc

wristuatch of S0 o rHRe SRRt PCREES] OB TP RIRSE o ARonS CERE Tk as
funct [on, a dat a bank oGy ifbial TRAETS A beles¥RaiPSs croliffedMhrer.

telephone ‘nunber data itens an I splays™them an
memo function that nakegadWiisy Anput signal from the key input section 3 is
sent to a control section 7, which then senses the key
input.
10 ~ An oscillation circuit 4 generates a reference
clock of a specific frequency and supplies it to a
frequency dividing circuit 5. The frequency dividing
circuit 5 divides the reference clock and thereby
generates and outputs a system clock and various timing
15 clocks for operating the various section, including a
time keeping circuit 6 and a control section 7. On the
basis of a one-second signal acting as a reference
signal for time keeping in the timing clocks from the
frequency dividing circuit 5, the time keeping circuit
20 6 clocks the present time (the date, the day of the
week, hours, minutes, seconds) and supplies the present
time data to the control section 7.
The control section 7 is a CPU (central processing
unit) that realizes the above-described various
25 functions of the electronic wristwatch by executing the

specific microprograms fixedly stored in a ROM 8

explained later. 1In the embodiment, in particular, the



externally supplied speech in nenory and reproduces it. WO
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6 The el ectronic wistwatch conprises a one-chip control
integrated circuit 1 having, for exanple, a C MXS devi ce whi ch

I ncl udes the E%H'g circuitry for the wat ch funct'&%”?ﬂ ter
function, and%ggg ank 5 function, and a controller follF controlling
t he record- i ng and reproduci ng of audio data, and a one-chip
menory control integrated circuit 2 which inclules a nonvol atil e

menory constructed by, for exanple, a flash EEPROM i n whi ch audi o
data is stored, and an address 10 controller for controlling the

nonvol atil e nenory a%ctﬁ?grﬁgramist §n@?,§1%$s$§%gg;gagﬁe§gg&r Qgcg,pgggg,ﬁ; ed

circuit 1 and mory con circult operate on

different driving voligi@Huedls ERECAHGIE MAELntéPRNA from the BISURS he
sane battery. They are designed to produce 15 t he necessary vol tages

in the power supply obtaiired by dividingetloh BRPROY 25¢dtbroughta phtveess
control integrated circuit 1 is electrical II%I connected to the
menory cont redpliainegr daterei r 8peeifical lypatheorontpol i srRatinn, 7

a reproduce instruction signal input termnal .TI and a 20 recor

i nstruction sighal i rﬁ%iﬁcecsert%enbﬁg?% §8°?’ﬁ€? gififo and repriduged tgto (r18l
integrated circuit 2 ,ymy ei  rd dadh tifBatfe! SR &eRNd
read the audi o data BEOSH LT ioxlt%obéﬁﬁkf?%)ﬁl:t e}rl on\?ol at ilﬂe rre?mry undere%{]he

control , of the P Prsed)t eHeprbBy cdugitid the ded®red block o el ,
the control integrated circuit 1 and its peripheral circuitry wll

be expl ai ned. A key isyldcted. Whensehei pec@d rdydes iisupeessed, kidyes and
character keys

control section causes the audic data on the speech

10 inputted from a microphone 23 to be stored into the
selected blbck in the EEPROM 25. When the reproduce
key 3b is pressed, the control section causes the audio
data stored in the selected block in the EEPROM 25 to
be reproduced. The operations of the individual keys

15 and the detailed operation of each section will be
explained later.

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

20 the various data items produced as a result of the
execution of the programs by 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

25 various data items on an LCD unit (liquid-crystal
display unit) 14 explained later. Register M is

a register for specifying the to-be-recorded block or
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7 . (not shown) for entering various types of data, a.record
key 3a for recording audio data, a reproduce key 3b for reproducing
the recorded audi o data, and a sel ect key 3c for selecting a bl ock
i nto or from whiggor45830 the data is recorded or reproduced PERNDTHIESs

st or age area bl ocks (eight) in an EEPROM 25 expl ai ned | ater.

Each key input signal fromthe key input section 3 is sent to a
control section 7, which then senses the key 9 i nput. 10 An
oscillation circuit 4 generates a reference clock of a specific
frequency and supplies it to a frequency dividing circuit 5. The

frequency dividing %é%ﬁ% %dj Mg wiJiE i%fé&ﬁ\?gﬁdgﬁg hd. user

t her eby : generates an S a sy enic timng
cl ocks for operating t'&ﬁhoﬁértﬁése% lHllbcldanihUdhégEEPROM 25. WNexe, keepi ng

circuit 6 and a control section 7. On the basis of a one- second
signal acting as a refeegister L is a siggisteirofori imdiaaing the blecki i ng
cl ocks fromthe frequency dividing circuit 5 the tine _keeping

circuit 20 6 cloc@§dFﬁ§sﬁ?e%¥wﬂ highrordes Bﬁ?EFsﬁiﬁ?WﬁﬁF‘bﬂzﬁheex'

week, hours, mnutes, s %ggga)la sugplies t he grese

to the control settion er. thfe MEBRE ofogékﬂ}(ﬁptfqggggggﬁtfcult
(central processing UsEﬂgt{hér¥Egﬂ§¥ﬁf %esthge cSRPAVET (ﬁ$gargegdvarious

25 functions of the ‘el ectronic wistwatch by executing t
speci fic mcroprograns diipeadky1St il out &hEoM Block is preseiitdiynepekal eed

In the enbodi nent, in particular, the

by the address control section 22 in the memory control
integrated circuit 2.

10 Register T is a timer register used as a timer for
clocking the recording/reproducing time (five seconds).
Flag R is a flag for indicating that speech is now
being recorded. When flag R is at "1," the speech
inputted from the microphone 23 is taken in via an

15 encoding section (an encoding circuit) 24 and is stored
in the EEPROM 25 as audio data. Flag P is a_flag for
indicating that audio data is now being reproduced.
When the flag is at "1," the audio data read from the
EEPROM 25 is supplied to a decoding section {(a decoding

20 circuit) 26 explained later, which supplies the decoded
data to a speaker 27. According to the decoded data,
the speaker 27 outputs speech. Storage area W is an
area for storing data on the computer function and data
bank function.

25 In FIG. 1, a driver 13 displays on the LCD
{liquid-crystal display) unit 14 various data items

concerning the time, calculation data, and name and
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8 m croprograns i nclude a programthat records and

reproduces the audio data into and fromthe bl ocks obt ai ned by

di vidi ng the EEPROM 25, through a process expl ained | ater.

Speci fically, %ﬂﬁ§§5r°| section 7 5 forces the block g gsé NtO
and reproduced fromto be shift one block circularly each tine the
sel ect key 3c is pressed, thereby causing the desired block to be
sel ected. Wen the record key 3a is pressed, thé® control section
causes the audio data on the speech 10 I nputted froma m crophone 23 to
be stored into the sel ected block in the EEPROM 25. Wen the

r epr oduce ke ' r | " h .
da? a stored in the sé%%tdehgm%l géﬁslgﬁ {’%ga %g%eié‘i? %}n gh&a&gﬁffe&l 2eRidbA
reproduced. The operat igHif the bi@ibndava edrdee)n the EEPROM 29 dwleaintpd

operation of each section will be expl ai ned | ater.
The ROM 8 st-ores the witr d@r dgr aomposed £ didh~-mateix or segmemt rtfpesecti on
7 and various initial paranmeters. The RAM 9 is used as a register

and worki ng area thatelamedeszo In the iRl PedPatr Ahpt BAR wrbl fieplaysa
result of the exgcution of the progra b he _contral, section 7.
FIG 2 is a contept uatrh%r‘%ﬂenﬁ"%f pfﬁgeaﬁtélnge' "in %eéfFﬁéP%r%q%]r“‘j‘ne M 9. .
In FIG 2, a display (&9 & qj ' {9 i HeL brbQbnt Pimd10 dridf glat a
for displaying 25 . vé?%%hglggggyftghétgk an LCDbSnitn(quui%-crygta
display unit) 14 explgérastddblockRagi 6h6wn Mn an example 8f!&JtéprRiscnda-

speci fying the to-be-recorded bl ock or WO 97/ 45839
PCT/ JP97/ 01686 tion explained later. In recording or reproducing the
audio data, the LCD unit displays at least the date,
10 the preseht time, and the recording time (blinking
representation).

Each of the flip-flops Fl1 and F2 supplies to the
address control section 22 of the memory control
integrated circuit 2 the output O whose output level is

15 turned on and off under the control of the control
section 7, as a reproduce instruction signal PS and a
record instruction signal RS, respectively. The power
supply 15 converts the supply voltage from the common
battery BT into a driving voltage for operating the

20 control integrated circuit 1 and supplies the driving
voltage to each of the above~-described sectionms.

Next, the memory control integrated circuit 2 and
its peripheral circuitry will be explained. On the
basis of the reproduce instruction signal PS supplied

25 from the flip-flop F1 in the control integrated circuit
1 and the record instruction signal RS supplied from

the flip-flop F2, the address control section 22



9 t 0o- be-reproduced bl ock which is specified by the user

anong the eight blocks in the EEPROM 25. Next, register L is a

regi ster for indicating the block addressed by a hi gh-order address
counter 22f, ex- 5 plained later, in the menory control integrated
circuit woehdsew the register L, the control integratedpcr/spornisss
circuit 1 finds out which block is presently specified by the
address control section 22 in the nenory control integrated circuit
2. 10 Register Tis a timer register uskd as a tiner for

cl ocking the recording/reproducing tinme (five seconds). Flag Ris
a flag for indicating that speech is now bei ng recorded. \Wen
flag Ris at "1," the sggRgPates not or19PW! heghléAMRst NRIdHEHORROBECER i S
taken in via an 15 encodi ng section (an“encoding circuit) 24 and is
stored in the EpEROM 2y asddredis) antlaa Ibhwpdddrs atidreag {an address
I ndicating that audio data is now bei ng reproduced. When the fl ag
is at "I" the audi o dat anrthel Blegk) He the EEPROEEFRONMNIS alsosappRVYEd to a
decodi ng section (a decoding 20 . circuit) 26 explained | ater, which
supplies the decoded (write/¥gad) igignal, ko, the BEPRQM A3y Apd Suppliies

decoded dat a,

p. é&ﬁp s speech. Storage area Wis an
area for storing 5éta o%ﬂgﬁé @%ﬁ%& é& pnc?%dn and data bank
function. 25 In Freg. 13 £5 A ic48culi? diaghan SoPtHd @ddrEss control
(ltquid-crystal display) unit 14 various data itens concerning the

time, calcul ation data, saotioan®2 andin FIG. 3, WhibR74 4A53Pbduce instruction
PCT/ JP97/ 01686 10

signal PS (one pulse) is inputted to the set terminal S,
the flip-flop F3 is set (Q = 1) and outputs its output

10 Q to an AND circuit 22a. When a reproduce instruction
signal PS is inputted again with the output Q of the
flip-flop F3 at "i" (during reproduction), the AND
circuit 22a outputs a one-pulse signal to reset (clear)
the low-order address counter 22d and increases the

15 high-order address by one. Namely, when in the
reproducing state, the reproduce instruction signal PS
is inputted again, the reproducing state of the block
is discontinued and the audio data in the next block is
to be reproduced.

20 When either the output Q of the flip-flop F3 or
the recoxrd instruction signal RS (= R/W signal: "1"
during recording) is at “"1," or when the audio data is
being reproduced or recorded, an OR circuit 22b
supplies an output of "1" to an AND circuit 22c. When

25 the output from the OR circuit 22b is at "1," or while

the flip-flop F3 remains set after the input of the

reproduce instruction siﬁnal PS, or while the record



t el ephone nunber data supplied fromthe control section 7 and the
audi o data stored in the EEPROM 25. The LCD unit 14 is conposed of
dot-matrix or segnment type el ectrodes. In the clock node, the LCD
unit displays 5 the date and present time. |In selecting a block, the
LCD unit displ date, the present tine, and the | ect ed

bl ock as shomﬁﬁﬁﬁwﬁﬁgﬁxanple of a representa- tion e%ﬁﬁﬁ?ﬁ@ﬂgvater
In recording or reproducing the audi o data, the LCD unit displays
at least the date, 10 the present tine, andgathe recording tine

(bl'i nki ng representation). Each of the flip-flops F1
and F2 supplies to the address control section 22 of the nenory

control integrated circuit 2 the output . ose output level .is 15
turned on and of f undEISHINEtEOR Féﬂ"ﬁi Rhel clor?tr‘gl Ba%RS 2hb %%?4'or?r7,"“as a

reproduce instructi o\rll%@ile%n%lorlag’2%5?9‘;1%&%1,0“%%%? tgﬁ:apg'&%%ﬁ/ﬁgglﬁw RS,

respectively. The po onvert tage from
the common Do YarPbect 2aBibh! ¥ A 01 GRpl g1 neaCI A dGE he 20
control integrated circuit 1 and supplies the driving voltage to
each of the above- dessupgicied aet thes low-order addressNemtintéhe22dnory
control integrated circuit 2 and its peripheral circuitry will be
expl ai ned. On the Whisie the mepredpeedinstiussiopcsionadi BRor PS
supplied 25 fromthe flj -ro%_Fl in the contrg{,integra{ed circuit

1 and the record instFer@idbringtyysting signal Rp As,heing supPligd, Q% o ¢ op

F2, the address contrgl.sect.i o . 7
PCT/ JP97/ 01686 wﬂlfe the %u%ﬁo data is Vggigu_{ %%%%duced or E%%%rrda%[de Sas

not only a high-orderyggick fissy (@artlliesk the low-cRRA fadargsadeéscentor apd a
| ow- order address (an address
counts clock ¢ supplied via the AND circuit 22c and
10 thereby updates (increases) the addresses, starting at
the head address, in the block in the EEPROM 25
specified by a high-order address counter explained
later. When completing the counting for one block,
that is, when completing the recording or reproducing
15 of one block, the low-order address copnter 22d
supplies a carry signal to an OR circuit 22e and a
high-order address counter 22f. When being supplied
with either the carry signal C from the low-order
address counter 22d or the record instruction signal RS,
20 the OR circuit 22e supplies an output of "1" to the
reset terminal R of the flip-flop F3, thus resetting
the flip-flop F3.
The high~-order address counter 22f contains three
bits as described earlier and is designed to specify
25 one of the eight blocks in the EEPROM 25 by using the
three bits. When the reproduce instruction signal PS

is inputted again and the output of the AND circuit 22a



in the block) in the EEPROM 25, but also an R'W (witel/read) signal
to the EEPROM 25, and supplies 5 these to the EEPROM 25.

FIG 3 is a circuit diagramof the address control section 22. In
FIG 3, when a reproduce instruction signal PS (one pulse) is
inputted to the {ffoeskesezei Nal S, the flip-flop F3 is set p&Ryporhissgnd
outputs its output 10 Qto an AND circuit 22a. Wen a reproduce

i nstruction signal PSis inputted again with the output Q of the
flip-flop F3 at "I" (during reproduction), the AND3 circuit 22a
outputs a one-pulse signal to reset (clear) the | ow order address
counter 22d and increases the 15 hi gh- order address by one. Nanely,
when in the _ repgyeddCcEHo i a:i@m@%erp%aaéyﬁe | e nuvgm-@idah:gaahré’&
is inputted again, the feproducing state of the bl oc

di sconti nued and the audbanteta22f dduntize xtheblbatput sand replactes the to-be-
reproduced. 20 When either the output Qof the flip-flop F3 or
the record instruction gpgnaﬂeG&bxeckquxﬁqmag—repgoduced bl°QﬁJM the next
recording) is at "1,"

t dat d d
recorded, an OR ci rcw ti’égﬁen When' O;ﬂ %@grlgflsbﬁf'ﬁhtc ofs %gﬂ*%%rﬁ E\ce che
circuit 22c. V\?ﬁg ;| | o- ]J.f:wt-ggggfltféﬁrésrsmp \ﬂf eng?hrcﬂnﬁt Rz 'w‘iﬁ?nt thk Of

whi |l e renal ns set ter & 'nput” df
reproduce instruction SE:-QBB&:dB?g & MPrnidig’ %Q%He block has\Be?f/ ¢8R39

PCT/ JP97/ 01686 i nstruction
signal RS ("1") is bei ngpliekpd}t€he igh-+order addreshemouuuerazZdunﬁngeset
reproducing or recording, clock [err] froman oscillation circuit

28 explained later is (clearedjpp|depddrasse desRuer (249 Araades thencennts

22d. in the low-order address counter 22d and high-oxder

10 address counter 22f and specifies an address in the
EEPROM 25.

Hereinafter, explanation of addressing will be
explained in connection with the operation of the key
input section 3.

15 (1) When the reproduce key 3b is pressed, the
flip-flop F1 outputs a reproduce instruction signal PS
of one pulse (as explained later). As a result, the
flip-flop F3 is set and the low-order address coﬁnter
22d counts clock ¢. Because the R/W signal (= record

20 instruction signal RS) is at "0" at thgt time, the
audio data stored in the addressed block is'read out in
the EEPROM 25.

{2) When the reproduce key 3b is pressed again
during the reproducing of the audio data, the output of

25 the AND circuit 22a goes to "1," the low-order address
counter 22d is reset (cleared) and the reproducing of

the block is stopped. At the same time, the count of



5 . Wil e the reproduce instruction signal PS or record

I nstruction signal RS-is being supplied, or while the audio data is
bei ng reproduced or recorded as described earlier, the | ow order
address counter 22d counts clock [err] supplied via the AND circuit
22c and 10 by updates (increases) the addresses, s '

t he head addrgg%éﬂﬁﬁﬁthe bl ock in the EEPROM 25 speckeﬁghgﬁvﬁé

hi gh- or der address counter expl ai ned | at er. \When conpl eting the
counting for one bl ock, that is, when ppnpleting the recording or
repr oduci ng 15 of one block, the | oworder address counter 22d
supplies a carry signal to an ORcircuit 22e and a hi gh- or der

addr ess counter 22f. . bei ng, . su i_ed it h ei.ther th arr
signal Cfromthe Io&ggfﬁ%§h'°éher[ggéﬁﬁafegg*%%ﬁﬁn%gf:QfdfgﬁrFﬁgeﬁeg%r?ﬁg'
instruction signal RyakindOthe ndAte H¥Bcki hCHHLbeApy$RRicedS baBcRYt PHferdf

"1" to the reset " termnal Rof the flip-fllop F3, thus resetting
the flip-flop F3. the audio datEhdnhitgle- LAk meldlyeIpecdfibar by2theont ai ns
t hree bits as described earlier and is designed to specify 25

one of the eight blobkghiorder agdREy 2oubyens??f iishagead sequenthabkybits.

When the reproduce instruction signal PS I s _inputted again and the
out put of the gND ci FLaFting At tre ?‘e%"“g#ﬂﬁ%g on the basis of”the count

PCT/ J97/ 01686 . _ 1 goes to "1"
during reproducing, tlﬁet |egthwor° edrerat?grdgsegs counter cazc?tﬁlriter 22f counts the

output and replaces the tg3zheynen the rdcRzar eg ¥4 oGk Wedsddhetherkpdyced
bl ock with the next ¢ 5)bloc1?<. vmé% the a garry 558%3| Cis outputted

fromthe 5 | ow£abger1 asiikmas ahereprddoce titdustivheBigh&l Ps in
recordi ng or reproduci ng of one bl ock has been com
a process explained later until the count of the high-
10 order address counter 22f has reached the value
corresponding to the block specified by the select key
3c, and thereafter the flip-flop F2 outputs a record
instruction signal RS of "1." As a result, the flip-
flop F3 is reset and the low-order address counter 22d
15 counts clock ¢ . Because the R/W signal (= record
instruction signal RS) is at "1" at that time, the
audio data is stored sequentially in the block ad-
dressed by the count of the high-order address counter
22f in the EEPROM 25, according to the count of the
20 low-order address counter 22d.
in FIG. 1, the microphone 23 collects the speech
of the user and supplies the audio signal to the
encoding section 24. The encoding section 24, which
includes an amplifier, a filter, an A/D converter
25 circuit (all of these not shown), converts the audio
signal into digital data {(audio data) and supplies the

digital data to the EEPROM 25. The decoding section 26



pl eted, the high-order address counter 22f is reset (cleared). An
addr ess decoder 22g decodes the counts In the | ow order address
counter 22d and hi gh-order 10 address counter 22f and specifies an
address in the EEPROM 25. Herei nafter, expl anation of
addressing w | | »097/45839 expl ai ned in connection with the opepétipsondss

t he key | nput section 3. 15 (1) Wien the reproduce key 3b
is pressed, the flip-flop FI outputs a rﬁgroduce i nstruction
signal PS of one pulse (as explained lat€t). As a result, the
flip-flop F3 is set and the | ow order address counter 22d counts
clock [err]. Because the RRWsignal (= record 20 I nstruction signal

RS) is at "0" at that ttoBertéficthe audio daudi SupplfedifHondthd kbsragdr ess£d
bl ock is read out in t he EEPROM 25. (2) When the

reproduce key 3b is preofethadgalork in the EBBROM(2S lRcaesseddbyi bhe odddiess
audi o data, the output of 25 the AND circuit 22a goes to "1," the
| ow- or der addr ess contygl gegtiong 22s ipggean (AL F)ionad .t ¥aich is then

:‘)fepr oduci ng \%37/ 45839 oBQSuP{é’&kféo% %th%pg%g'akeAxtr é;]eirnsq:m'se Iorrrre;\’ oE hgpecgc n:[
| hgp

PCT/JP97/01686 5 The EEPROM 25 is chiefly céhstructed t
hi gh- or der address counter 22f is increaség byloné¥ " ﬁakPkg the n3§

bl ock a to-be-reproducesiegabiks of@lash memoryt i €oxl1q ehliehi Rakheighock
new y specified by the hi gh- order address counter 22f is read
sequentially, 5 sbipcka2%a tich@Sheadaaldeapableomft Istéolvdngsavdic hiata
count in the | oworder address counter 22d. . (3) Wen
the record key 3a is pr&S¥efive feqonds. The addyess, qounggrpipstheEEPROM 25

reproduce instruction Skgnakvfﬁédr}nto the high-order address counter 22f of

10 the high-order three bits and the low-order address
counter 22d. Each block is specified by the high-oxrder
three bits. Specifically, the first block is specified
by "000," the second block by "001," the third block by
"010," ..., and the eighth block by "111." The audio

15 data taken in via the microphone 23 and encoding
section 24 is stored into specific blocks in sequence
through access by the address control section 22. The
oscillation circuit 28 generates specific timing clocks
and clock ¢ for operating the EEPROM 25 and the others,

20 and supplies these clocks to the various sections,
including the address control section 52 and EEPROM
25. The power supply (power supply circuit) 29
converts the supply voltage from the common battery BT
into a driving voltage for operating the memory

25 control integrated circuit 2 and supplies the driving
voltage to the aforementioned various sections. The

power supply 29 does not supply electricity to the



a process explained later until the count of the high- 10 or der

addr ess counter 22f has reached the val ue corresponding to the

bl ock specified by the sel ect key 3c, and thereafter the flip-flop
F2 outputs a record instruction signal RS of "1." As a result,

the flip- woondsg®p F3 is reset and the | ow order address pegipbfiiessld
15 counts clock [err]. Because the RFWsignal (= record

instruction signal RS) is at "1' at that tinme, the audio data is
stored sequentially in the bl ock ad- dtéssed by the count of the
hi gh- order address counter 22f in the EEPROM 25, according to the
count of the 20 | ow- order address counter 22d. : In FIG

1, the mcrophone 23,8041 £at forl NI 1NERCAS or the BEPROME 245 WheBNdesHPRIASS
the audio signal to the encodi ng section 24. The encodi ng section

24, which | nekrugeproduedny iifs eot e@ffetted, Bk Adppldescelectrid-
circuit (all of these not shown), converts the audio signal into
digital data (audi o dtyayhemdreeqysings orhgeproducing digjipexifogmed.t oTehe
EEPROM 25. The decoding_section 26 WO 97/ 45839 . .
PCT/ JP97/ 01686 achieve this, the "1" output signal from the QB,gircuite

audio data supglied bogMLNe, SLPAIGOS AR address Qindild WsBtkohnabhe

EEPROM 25 acceSsed by the ad r Section Alo“4n anal og

signal, which is theBuring a réttbiiire & &aptbhecwgad@ra&om the form of
speech. 5 The EEPROM 25 is chiefly constructed by about two

nmegabits of flash neemampla.total, which has eight bl ocks 25a to
25h, each capable of storing audio data for five seconds. The
address counter in the EER futward confiigugatiedd into the hi gh-order

address counter 22f of 19, - the hiqiorder three bits and the |quor der

10 electronic wristwatch. In FIG. 4, on the front of a
watch case 30, the LCD (liguid-crystal display) unit 14
is provided which displays the date, time, and various
types of data (image data). The wrist case 30 is worn
on the arm with bands 31, 32. The LCD unit 14 is

15 protected by a glass 33. Below the LCD unit 14, there
are provided the microphone 23 for receiving speech and
a speaker 27 for reproducing the recorded audio data.
Moreover, below the LCD unit 14, there are provided the
record key 3a for specifying the start of the recording

20 of speech and the reproduce key 3b for specifying the
reproducing of the recorded audio data; On one side of
the watch case 30, there is provided the select key 3c
{(not shown).

B. The operation of the embodiment
25 The operation of the electronic wristwatch of the

embodiment will be explained. The watch function,

computer function, and data bank function are the same



counter 22d. Each block is specified by the high-order three bits.
Specifically, the first block is specified by "000," the second

bl ock by "001," the third bl ock by "010," ..., and the eighth bl ock
by "111." The audio 15 data taken in via the m crophone 23 and

encodi ng Mﬁﬁﬁg' 24 is stored into specific blocks in s

t hrough access by the %gdress control section 22. The oggii" Ia/ts}‘g?]
circuit 28 generates specific timng clocks and clock [err] for
operating the EEPROM 25 and the others, 20 arvd supplies these cl ocks
to the various sections, I ncluding the address control section 22
and EEPROM 25. The power supply (power supply circuit) 29

converts the supply vol {a0ehddPaf 3¢ coRVERPiIOMT KaghiRhlent, so éRpLaration
driving voltage for operating the nenory 25 control integrated circuit

2 and supplies the driveficthem will woltt bgegiven he HreinaEntronthe vaperatsion
sections. The power supply 29 does not supply electricity to the
WO 97/ 45839 of recording and reproducingP@he] po#dioldata into and

16 . oscillation circuit 28 or the EEPROM 25 when recordi ng or
feproducing i s not effeE¥em thR(EERROM 2aswill be jgxplained. iy \hen

Fecordi ng or repr%duci ng is fg{,}c@f@%m&f%n?s Sachi eve this, the "1"

out put signal fromthe OR ci upplied to the address

control section 22 dipf G N0 g A F1WBHaPE £SMHOP ExplalRCtAéi Rdlin fOr
exanpl e. A-2. Qutward configuration FIG 4 shows

the outward configuratiepegatide inldhe embedimemtc WirstyabuthstepnSHGitdis
on the front of a wat ch case 30, the LCD (liquid-crystal display)
unit 14 i s provideermined whehhiexy ort het ceny kay has bagnypresked at

the key input section 3. If it has been determined
10 that any key has been pressed, control will proceed to
step S12. At step S12, the key processes explained
later will be executed according to the pressed key
(the record key 3a, reproduce key 3b, select key 3c, or
the other keys). 1If no key has been pressed, control
15 will go to step S14, where it is determined whether or
not the record flag R is at "1." If the record flag R
is at "1," that is, when the audio data is being
recorded, control will proceed to step Sl6.
Hereinafter, steps S16 to S20 are the processes
20 executed during recording. First, at step S16, the
recording time is clocked by increasing the count of
timer T by one second. At step S18, it is determined
whether or not the count of timer T has reached five
seconds. If the count of timer T has not reached five
25 seconds, control will proceed to step S30, where a
display process will be executed. If the count of

timer T has reached five seconds, that is, if five



types of data (inmage data). The wist case 30 is worn on the arm

w th bands 31, 32. The LCD unit 14 is 15 protected by a glass 33.
Bel ow the LCD unit 14, there are provided the m crophone 23 for
recei ving speech and a speaker 27 for reproducing the recorded
audi o dat a. yoreover, below the LCD unit 14, there a&@r Xﬁ d the
record key 3av¥or speC|fy|ng the start of the recordlng 20 sp

and the reproduce key 3b for specifying the repr oduci ng of the
recorded audi o data. On one side of t hggwat ch case 30, there is
provi ded the sel ect key 3c (not shown). B. The

operation of the enbodi nent 25 The operation of the electronic
wistwatch of the

enbpdi nent . wi |1, be ex Ialned he ction,
conputer function, aR8cgaPE %gnﬁe??ﬁﬂﬁWQM4t FerFﬁ °£r°ném%&°ﬁE59g?ﬁ%839
PCT/ JP/ 01686 nded, control will go to steﬁ7820, where &hel #938-fiop
conventi onal eqU|vaIent So expl anation themw || not be given.

Herei nafter, the operatw@bl be resetfaridctathi bg and regoad fliagg Rt Aadaulé o
data into and fromthe EEPROM 25 wi ||l be expl ai ned. 5

(1) Main processing register L indidating ¢he pfduensed hirdielareempHai fi0ihe
mai n operation in the enbodinent. First, at step S10, it is

det er ni ned whetdher oPnﬁthSnyeR%VdH%% BFOSRSS Wil bg terminated. o Theyerfiput

Gontrol will proceedthes ¢ bEEBFEE b disrlpd pRidesinl 1 P BRBLERS "
expl ai ned later wipll shepesf&utffi a@:qre%&a EPay R Di GRRCGkey , «
(the record key 3a, reproduce key 3b, select key 3c, of the of her
keys). If no key hasthaenip,eigethe camdioldata is not being recorded,
control will proceed to step S$22. Hereinafter, steps
10 8§22 to S28 are the processes during reﬁording. First,
at step S22, it is determined whether or not the
reproduce flag P is at "1." If the reproduce flag P is
not at "1," that is, if the audio data is not being
reproduced, control will go to step S30, where the
15 display process will be performed. If the reproduce
flag P is at "1," that is, if the audio data is being
reproduced, control will proceed to step S24, where the
reproducing time will be clocked by increasing the
count of timer T by one second. At step S26, it is
20 determined whether or not the count of timer T has
reached five seconds. If the count of timer T has not
reached five seconds, control will go to step S30,
where the display process will be carried out.
If the count of timer T has reached five seconds,
25 that is, if five seconds of reproducing (the reproduc-
ing of one block) have finished, control will proceed

to step 528, where both of the reproduce flag P and the



15 will go to step S14, where it is determ ned whether or not

the record flag Ris at "1." |If the record flag R is at "1," that
i's, when the audio data is being recorded, control will proceed to
step S16. Hereinafter, steps S16 to S20 are the processes 20

executed during yweenkdssnd. First, at step S16, the I € GRe¥ripPdb1kds B

I's clocked by increasing the count of timer T by one second. At
step S18, it is determ ned whet her or not the count of tinmer T has
reached five seconds. If the count of ti&r T has not reached five
25 seconds, control will proceed to step S30, where a di spl ay
process will be executed. |If the count of timer T has reached five

seconds, that is, if fiNgijster 1 indfR&X{MtPEIR addressed block will be made
PCT/ JP97/ 01686 18 seconds of

recording (the recordi ng*ohn@nehé! péodiding process eWiEll, be arrntinatieldl. go
to step S20, where the flip-flop F2 will be reset and both of the
record flag R and the Thereaftexgiatestep iS3l,c&hendispbayidekransssd U5l ock are
made ! 0," 5 and the recording process will be term nated. Thereaf-
ter, at step S30, the ®*$EMEPdprocess will be executed. At
step S14, if the record flag,R L.s..not . that is, if the audio
data is not being#recorded,qz} kgy BE%n ?%#n%MII proceed to step S22.

Herei nafter, steps 10 S#4cl.06S28 grgl(g‘p&mtytoq:@,sggipdg;‘%miﬁe,gga_rdi ng.
First, at step S22, it is determ ned whether of not the

reproduce flag P is at opbratibh bbekégpsrstessingagnPthé embodimentat at "1,"
that is, if the audio data is not being reproduced, control will go
to step S30, where the Her®@inaftdisperplanatcian will| bpegpeen aahaut thef bipek

repr oduce
P specifying process of specifying a block to be recorded

10 into or reproduced from, the recording process of
storing the audio data into the specified block, and
the reproducing process of reproducing the audio data
stored in the specified block.

a. Block specifying process

15 Steps S40 to S42 explained below are the processes
of specifying a block to be recorded into or reproduced
from the EEPROM 25. First, at step 5S40, it is deter-
mined whether or not the key operated at step S10 is
the select key 3c. If the select key 3c has been

20 pressed, the value of register M indicating the
selected and specified block is increased by one,
thereby advancing the to-be-recorded block or to-be-
reproduced block by one in position. Then, the current
process is terminated and control returns to the main

- 25 process.
As described above, each time the select key 3c is

pressed, the value of the register M is increased,



flag Pis at " 1," that is, if the audio data is being r epr oduced,

control will proceed to step S24, where the reproducing tinme wll
be cl ocked by increasing the count of timer T by one second. At
step S26, it is 20 determ ned whet her or not the count of tinmer T has
reached five sSqupewi@gss! f the count of tiner T has not five
seconds, control will go to step S30, where the disprg§6%&@§§gs
will be carried out. If the count of timer T has reached five
seconds, 25 that is, if five seconds of r2producing (the reproduc-
ing of one block) have finished, control wll proceed to step S28,
where both of the reproduce flag P and the WO 97/ 45839

PCT/ JP97/ 01686 the

. ces Al £QI r.L
i ndi cating the addressedr%?%cigzaqﬁlﬁget#ﬁdBIOCR to]ﬁ§(§p995ﬁéegh§9 5hé'at a
reproduci ng process Weihebe téF résidpad, if the sibhed aaldc (Mat ) eps S30,

the display process is execut ed. 5 (2) Key processing
FIG 6 is a flowhartspechtied dxplpxiessting the seleapdiegt i3on thekegcording
processing in the enbqdi nent. Herei nafter, explanation wll be

gi ven about the bl ockdate (the dake. \thggtingceand gthesslay Pfi hheawesrklk the
be recorded 10 i reproduced. fro t he, recqrdin rocess, of
storing the audPo datgiﬁ%g% %ﬁﬁ?sﬁhiﬁarﬁga g%%ﬁ%,d%ﬁﬁ;%as béeh fhgred, and
reproduci ng process Ofngeps Pekicd 2igvdh9 B i r L t

speci fied bl ock. _ a.dqgls?céklspeg?f ylf’(?\(g;k &l&cleggpﬁ%g H i:lF'e ﬂ?b
Steps S40 to S42 explanped ben Gvherlexaimp@ePSR6WESHS the figure| €RECHIVMNThA

bl ock to be recorded into or reproduced fromthe EEPROM 25. First,
at step S40, it is dereetangular symbol (the sixth block in the figure)
indicafes the to-be-recorded block. At this time, the
10 value of the high-order address counter 22f is "000"
indicating the first biock and the value of the
register L is "0."
b. Recording process
Steps S44 to S56 explained below are the recording
15 processes executed when the record key 3a has been
pressed. At step S40, if it has been determined that
the select key 3c has not been pressed, control will
proceed to step S44, where it will be determined
whether or not the record key 3a has been pressed. If
20 the record hey 3a has been pressed, control will go to
step S46, where it will be determined whether or not
the record flag R is at "1", that is, whether or not
the audio data is being recorded. 1If the audio data is
not being recorded, control will proceed to step S48,
25 where the flip-flop F1 will be set and reset, thereby
sending a reproduce instruction signal PS (one pulse).

This will set the flip-flop F3.



m ned whet her or .not the key operated at step S10 is .the sel ect key
3c.i1f the select key 3c has been 20 pressed, the value of register M
i ndicating the sel ected and specified block is increased by one,

t her eby advanci ng the to-be-recorded bl ock or to-be- r epr oduced

bl ock by one in {@okéses. Then, the current process is peEpiin

and control returns to the main 25 process. As descri bed
above, each tine the select key 3c is pressed, the value of the
register Mis increased, WD 97/ 45839 21

PCT/ JP97/ 01686 ' 20 t her eby
advanci ng the block to be specified by one at a time. For exanple,

i f the sixth block (M= 6) iax step 5505PeEi {4 RIbtEmMneaskhethédr SelmiAl thay
3c, the recording date (the date, the time, and the day of the

week), the 5 bl oclmluet ofwWehehrédstexilo idabaguhastbeehe stalned pfante
the selected (specified) block will appear on the LCD unit. In the
exanpl e shown in the figp@isternl. bllnkthgﬁ case, becausantle aralyeriesl thehe
sixth block in the figure s .t he to-be-recorded, bl ock. At

this time, the 10 ig&eE; tﬁ§ h gha ddie Yadresof bRt xFaisrer; ¥ ifpo-
indi cating the figst bl q;ck. @thg:gg géye gdg)eggg K E%ﬁg%ébﬁ e oF t?ﬁe

b. Recordi ng process ow are

recording 15 pr OC%%t@EeSUEQdJ.ﬁ‘BEQaééE %&dtbeypéelfya&m;e%@cond
pressed. At step $40, if 1t has been determ ned that t he sel ect key

3c has not been pressedloxdnt and whekeafter conirodepdoteeds ey Fkkp Wadr.e it
will be determ ned
From this time on, step S48 and step S52 are repeated
until the value of the register L has become equal to
10 the value of the register M. Each time step S48 and
step S52 are repeated, the flip-flop Fl1 is set and
reset, thereby sending a reproduce instruction signal
PS (one pulse). As a result, each time step S48 is
executed, the output of the AND circuit 22a goes to
15 “1," which increases the count of the high-order
address counter 22f by one at a time, updating the
specified block in this order: the first block, the
second block, ..., the sixth block. Similarly, each
time step S§52 is executed, the value of the register L
20 is increased, updating the specified block in this
order: the first block, the second block, ..., the
sixth block.
When the value of the register L (= the count of
the high-order address counter) has become equal to the
25. value of the register M, control will proceed from step

S50 to S54, where the flip-flop F2 will be set to send

a record instruction signal RS and the record flag R



mhethef or not the record key 3a has been pressed. If 20 the record

hey: 3a has been pressed, control wll go to step S46, where it wll
be determ ned whether or not the record flag Ris at "1", that is, -
whet her or not the audio data is being recorded. If the audio data
S not | ecorded, control will proceed to step $4 25

where the fIipy?F%%&fé wll be set and reset, thereby P&Eﬂﬂ?ﬂ&”ﬁ
reproduce instruction signal PS (one pul se). _ This will set the
flip-flop F3. WD 97/ 45839 22

PCT/ JP97/ 01686 21 At step
S50, it is determ ned whether or not the val ue of the register L is
equal to the value of t, register An this,.case ecause the

val ue of the r rﬁté’? Betsatp’ an?f“{\/lﬁé'"\%l 'u"ewaftlﬁ% Gheprsda, WE%‘FQ

5 "6," control goes. ;0 2 ¥h$; e of
register Lis increasgélgyc%hgefgésﬁgci-fg?ﬁg §§%§§S- %ﬁghftﬁQMﬁ?? angoryY
thereafter control prewRIDit Intb8Patéd circuit 2,FERAB higH-dider FadreksP

S48 and step S52 are repeated until the value of the register L has
becone equal to 10 cdumeralkaéE @h the addpesisecohtroEaséctiore 22X epebiBiand
step S52 are repeated, the flip-flop F1 is set and reset, thereby

sending a reprodiice irstrlask én ShgnBEPROM 25 andsthgnioprPrdgr asdrgssesul t,
Cah L2 S8 L2 s, 255 SeR e U cBse ek P i) 164 b3
address counter 22f by, ts | mep.U | t ; | £ | ock
inthis order: the fi rssti Eing%kafh_yﬁe As Qdﬁéédslg:c'o% ebfggk? dépgcit%e&g'fegt h
block. Similarly, eachtrom the mic¥Bphbfie £PZarid comeerted, at hehe Areddihgt he

register L 20 I's increased, updating the specified block in this
circuit 24 is stored sequentially into the block
10 specified by the address control section 22. In this
case, because the record flag R is at "1," steps S16,
S18, and S20 are executed when control returns to the
main routine of FIG. 5. During recording, the record-
ing time appears on the LCD unit in such a manner that
15 the rectangular symbol is forced to light or blink as
shown in FIG. 8. 1In the figure, at the present
time, an elapse of four seconds is shown (the symbol
corresponding to the fourth block is blinking).
when the record key 3a is pressed again during
20 recording (R = 1), control proceeds from step S46 to
step S56. At step S56, the flip-flop F2 is reset,
which stops the recording of the audio data and makes
the record flag "0." Then, the current process is
terminated.
25 when five seconds have elapsed without the record
key 3a being pressed again during recording (R = 1),

the determination at step S18 of FIG. 5 shows “YES," so



order:.the first block, the second block, ..., the si xt h bl ock.

When the value of the register L (= the count of t he hi gh-order
address counter) has becone equal to the 25. val ue of the register M
control will proceed fromstep S50 to S54, where the flip-flop F2
W ll be set to soamd9er4ssse a record instruction signal RS and tega/sponsiksé
flag R WD 97/ 45839

PCT/ JP97/ 01686 22 will be set
at "1" and tinmer T will be cleared, which 23pi 1| conplete the
current process. Then, in the nenory control integrated circuit 2,
t he hi gh-order address counter 22f in the address control section

22 specifies 5 a ik cdontkbe FESEERZ Sttftelph20!, O¥hOrs cEnd i iemen-
counter 22d updates the address of the specified block

sequentially. As a resultiorede recdrd eadaprogred ccé executed{r oks taheresult, in

m crophone 23 and converted at the encoding circuit 24 is stored
sequentially into the bl congrol inpegrated girawid Addtbesttipiflap F2 is
section 22. In this ase because,t cor fla Ris at "1,"
steps S16. S1e, %ﬁﬁftsz@ Ehecrecerd (i R Poter e, Tiage "0”

mai n routine of Fl t&%ﬁog:gi:agn? h&? {t?\ecg q.tl?%estat | NGy ft!ﬁnermore,

appears on the L Unlt |n SUC a nmanner rec angu ar

symbol is forced to |ighin GQhePmeMbr§Scontrol intdypéitetNcEtéuis. 2) oddirse a

figure, at the present time, an el apse of four seconds Is shown
(the synbol C0r¢5§ﬂ¥3md9n§1t 1heoﬁtputﬁedﬂﬁmoh tbheblowkordgr address
When the record key 3a is pressed again during recording (R = 1),

control proceeds from st@Qnsed i she high‘°r§?¥mF4§F§sSAF°§PEﬁrSE% a}gp reset.

flip-flop F2 is reset, c. Reproducing process

10 Steps S60 to S74 explained below are the reproduc-
ing processes when the reproduce key b has been pressed.
When at steps S40 and S44, it has been determined that
neither the select key 3c nor the record key 3a has
been pressed, control will proceed to step S60, where
15 it will be deteermined whether or not the reproduce key
3b has been pressed. 1f the reproduce key 3b has not
been pressed, control will go to step S§76, where the
other key processes will be executed, which will
complete the current process. If the reproduce key has
20 been pressed, control will proceed to step S62, where
it is determined whether or not the reproduce flag P is
at "0," that is, whether or not the audio data is being
reproduced. If the audio data is not being reproduced,
control will proceed to step S64, where the flip-flop
25 Fl will be set and reset to send a reproduce instruc-
tion signal PS (one pulse). This sets the flip~-flop F3.

Next, at step 5§66, it is determined whether or not



whi ch stops the recording of the audi o data.and nmakes t he record
flag "0. " Then, the current process is t er m nat ed. 25

When five seconds have el apsed w thout the record key 3a being
pressed again during recording (R =1), the determ nation at step
S18 of FIG 5 Wasg30'ES, " SO WD 97/ 45839
PCT/ JP97/ 01686‘%(3 ? 23 PCHARITO1Ent 1 ol
proceeds to step 20, where the aforenen- tioned record end process
is executed. As a result, in the contr@4 integrated circuit 1, the
flip-flop F2 is reset and the record flag R and register L are made
"0" 5 and control returns to the initial state. Furthernore,

in the nenory controlthﬂgtv%qq’%t §grEié%g’lfjéeéjsszterbq‘callés%Sﬁﬁf-e?;? 1:,il'%c‘faﬁrr _%’irfgnal

Cis outputted fromthe |'owor der

address counter is algg n@yikter M. Here, i@-iﬁ%ﬁ%gﬂgﬁiEﬂaPra‘r\és‘ﬁalu}eoof

Steps S60 to S74 expl ai ned "bel ow are the reproduc- I Nng processes

when the reproduce keyhe degdskheenLpiessed.and the vallienoft thé apRsyizteramd
S44, it has been determ ned that neither the select key 3c nor the

record key 3a has is "6.JceAnpthisceaseorigasuss itheprateedof ket ep S60,
where 15 It wll be deteerm ned whether or not the reproduce key

3b has been predsed. J3948keL Lpigqdaet fWAkEHhdhe yplue of the ragistess¥ed,

control will go to st 78, re.t ot h key., processes will be
execut ed, which will hez6 5g§§n§?e€§e?r%§%nuﬂﬂ§ﬁﬁ Shﬁcg§§9elq téh?

reproduce key has 20registReeh P5CEACfeasdditlond kb BpOCEEY Etfba%&%nﬁ621

wher e it is determ ned whether or not the reproduce flag P is
at "0," that is, whéthmk,oandothéheatitelt ccatatrli seltarfig to step S64.
reproduced. If the audio data is not being reproduced,

From this time on, step S64, step 66, and step 568 are

10 repeated until the value of the register L has become
equal to the value of the register M. Each time step
S64, step 66, and step S68 are repeated, the flip—flop
Fl1 is set and reset, thereby sending a reproduce
instruction signal PS (one pulse). As a result, each

15 time step S64 is executed, the output of the AND
circuit 22a goes to "1," which increases the count of
the high-order address counter 22f by one at a time,
updating the specified block in this order: the first
block, the second block, ..., the sixth block.

20 Similarly, each time step S68 is executed, the value of
the register L is increased, updating the specified
block in this order: the first block, the second
block, ..., the sixth block.

When the value of the register L (= the count of

25 the high-order address counter) has become equal to the

value of the register M, control will proceed from step

8§66 to 870, where the reproduce flag P will be set at



control will proceed to step S64, where the flip-flop 25 FI. will be

set~and reset to send a reproduce instruc- tion signal PS (one

pul se). This sets the flip-flop F3. Next, at step S66, it is
det er mi ned whet her or not WD 97/ 45839

PCT/ JP97/ 01686 / 24 of
the register L ivsvoegalj?islsgto t he val ue of the register Mﬁﬁ#g%#t&
assuned that the val ue of the register L is "0" and the val ue of
the register M is "6." In this case, be@&use the value of the 5
register L is not equal to the value of the register M control
goes to step S68, where the value of the register L is increased by
one to specify the second and timeP!PGki1PHL Tcﬁgraggﬁt e&hf&ptﬁﬂl 18%et ©
step S64. Fromthis time on, step S64, step 66, and ep are
10  repeated until tdme \p&lesenefpidsmedsa.gi Ihehn Llhaﬁhbaﬁéﬁi&y controlequal
to the value of the register M Each tinme step S64, step 66, and
step S68 are repeated, intedratedf tbpcuit 2, thel highserdemdaddrests, cohatelry
sendi ng a reproduce instruction signal PS (one pulse). As a result,

each 15 time step 2364 i thReRUAERES (GANTEGLp SECHAOR (B2 mcxfles a block

[ it 22 "1,
(k:l: gr;(k:lul)r der aagg(ra:ssocoun %ZEEggﬁ%ﬁie?a jnd q:?leﬁgow—order a?ﬂﬁﬁﬁﬁ r‘l’é’“t“ﬁ'?r 22d
specified block in th'ﬁg%ﬁﬁﬁ& thgeaédfégs of the sPbOKied NHREC XY gughggglly.

..., the sixth bl ock. Simlarly, each tine step S68 1s execute
t he val ue of t I7es reegiesudt, Lthe duticcaiaed, supdedi iy tHe Hpe« fi ed
block in this order: the first block, the second bl ock, ..., the
si xth bl ock. specifded: hy the addyfessheconbypit sectiiqn- 22hdscoont of
25 t he hi gh-order address counterg has beco equal to the

verted into an analog signal at the decoding circuit 26

10 and the speaker 27 outputs speech according to the
analog signal. In this case, because the reproduce
flag P is at "1," steps S2¢4, S26, and S28 are executed
when control returns to the main routine of FIG. 5. As
in recording, during reproducing, the reproducing time

15 appears on the LCD unit in such a manner that the

.rectangular symbol is forced to light or blink as
shown in FIG. 8. 1In the figure, at the present
time, an elapse of four seconds is shown (the symbol
corresponding to the fourth block is blinking).

20 When the reproduce key 3b is pressed again during
reproducing (P = 1), control proceeds from step S62 to
step S72. At step 872, the flip-flop Fl is set and
reset, which causes the AND circuit 22a to output one
pulse, increasing the count of the high-order &ddress

25 counter by one, thereby making the next block a block
to be specified. As a result, the audio data stored in

the next block is reproduced. At this time, the value



val ue 6f the register M control will proceed fromstep S66 to S70,

whete the reproduce flag P will be set at WO 97/ 45839

PCT/ JP97/ 01686 25 "1" and
timer Twll be cleared, which will conplete t he present process.
Then, in the npmop ntrol integrated circuit 2, the_high-order
addr ess count ef thsdsh 22f in the address control section 22’?5&37’?3‘%‘3 a
bl ock 5 in the EEPROM 25 and the | ow order address counter 22d

updates the address of the specified bl ock seqpgntiallly. As a
result, the audio data stored in the bl ock specified by the address
control section 22 is con- verted into an anal og signal at the
decoding circuit 26 and the speaker 27 outputs speech according to
t he anal og si%tgaﬁh.e Irﬁgt"ﬁitt?rcisé? BUTRASE Efé{ Péﬁrod%e&‘e Tepro=f| gq

Pis at "1," steps %‘binﬁé@g}p@ggs§zghé'&§emi% . of the %QM'P@ f 159

returns to the nmain routl FI G I n recording, durlng

reproduci ng, the repraiigisngtopped dhly wherRa $hencblift L&D tiidr i hgych a
manner that the rectangul ar synbol is forced to light or blink as

shown in FIG 8. |In tteachegufdveasechndpresteratep §26). tine, an el apse of
four seconds is_shown (the_ synbaol corresponding to the fourth bl ock

is blinking). 20 Whige, iphtheeprbedinentoy the exappissef appliving
durin reprodycin P=1 control proceeds.fromstep S62 to
st ep %7t2h A}A\ Ns[,)t epps7%i‘% ﬁ%e%ﬁnﬁ- f%‘gﬁngf% st%gﬂ pgr’r'%a%le e%"*’é@’é’_[c, ‘Wﬁsgﬁ
causes the circui u :

Watei Hod BebRUExBIgined, theb§%§gnt g,g‘?%g;ic{gﬁaggbtehe

count of the high-order address counter one, t
next block a block applied @acbeazpeaslpbsbes\vfalecrbnid hequihehtdditfer

stored in the next block is reproduced. At this tinme, the val ue

than an electronic wristwatch. For instance, the

10 invention may be applied to information apparatuses,
such as a portable telephone, a pager, or an electronic
notebook, or to various types of electronic apparatuses
of the desktop type, not the portable type. The memory
for storing the audio data is not restricted to a flash

15 EEPROM. 1t is possible to use other types of volatile
memories or nonvolatile memories. Furthermore, in
addition to the recording and reproducing of audio data,

the present invention may be applied to the storing and

displaying of other types of data, such as image data.



WO 97/ 45839 PCT/ JP97/ 01686

26 « of t+ﬂ"!ﬁﬂﬂ I I l "increased by one. In the repro-
duci ng process, of the audio data is al ways st opped
c P

only whenever the count of timer T has reached five seconds (at step
S26). 5 _ woWidssy | N the enbodinent, the exanple of appl yliagﬁ, 101686
the present invention to a portable electronic wi st- wat ¢ as
been expl ained, the present invention nay be applied to various

pi eces of el ectronic equi pment ot her t had7an el ectronic wistwatch.
For instance, the 10 i nvention may be applied to information

appar at uses, such as a portable tel ephone, a pager, or an

el ectronic not ebook, or to various tqg_pﬁsAof Mlectroni c apparat uses
of the desktop type, not the portable type. The nenory for storing

the audio data is not restriGteg Hata étepdige deviceEEBRpMisihg:i s possible

to use other types of volatile menori es or nonvol atile nenori es.
Furthernore, in addia isemiton8hetorcchkip nimcdrdingpr oduci ng of audio
dat a, . the present invention may be applied to the storing and

di spl ayi ng of other types of dat® da§ahiBBut nkgjamidly to which degs oig 45839
PCT/ JP97/ 01686 . 27

CLAI MS 3 inppttediai a storage device conprising:

a sem conductor chip including: a5 ponvolatile semiconductor memory having a

plurality of storage areas into each of which the data
inputted to said data input terminal is stored;
| a store instruction signal input terminal to
10 which a store instruction signal is inputted;
storage control means for storing the data
inputted to said data input terminal into said semicon-
ductor memory when receiving a store instruction signal
through said store instruction signal input terminal;
15 a read instruction signal input terminal to
which a read instruction signal is inputted; and
read control means for sequentially
specifying one of said plurality of storage areas in
said semiconductor memory each time it receives a read
20 instruction signal through said read instruction signal
input terminal, and then reading the data stored in the
specified storage area; and
control means including:
~specifying data storage means for storing
25 specifying data that specifies one of said plurality of
storage areas;

store instruction signal output means for



a data input termnal to which data is 5 I nput t ed;

a nonvol aﬂllnﬂlﬁ“ﬂu H I““L nmenory having a plurality of storage
areas intdil Al Whe data i nputted to said data input

termnal is stored,; a store instruction signal input

termnal to 1 j ch a store instruction signal is inputted;

st or age controﬁ”%%gns for storing the data i nputted t SCIHPYIERE,
i nput termnal into said sem con- duct or menory when receiving a
store instruction signal t hrough said spgre instruction signal

I nput termnal; 15 a read instruction signal input termna
to which a read instruction signal is inputted; and

read control neans for seguentiallg . speci fying one of said
plurality of storage SRERYtEAng a store inptrugtigRgstdnpl dhSaidgiRrrei ne

| groceives & read 2peurDeLAuElban A CLOROHAL 501 dh4 LU ASHELLE"

si gnal I nput termna en readi ng d ore

speci fied storage areghipidand control neans i ncluding:

speci fying data storage neans for storing 25 speci fying data that
specifies one of said pluralityread instructsicn ajgnaleéstput means for
store instruction signal output neans for WO 97/ 45839

PCT/ JP97/ 01686 5 outputting a read instruction spgnal correspomdingt tag a

store instruction signal to saipd, store Instruction signal input
term nal of said seni@%ﬁdﬁ??ﬁifylng &atiﬂﬁﬁ&regn&n said specifying datayq

i nstruction signal oUW ABANSAE o dhid reBHl RHELERG ol SAYARASLYGL O

signal corresponding to
terminal of said semiconductor chip.

2. A data storage device according to claim 1,
10 wherein said control means has read instruction switch
means and, when the read instruction switch means has
been operated, said read instruction signal output
means outputs a read instruction signal corresponding
to the specifying data stored in said specifying data
15 storage means to said read instruction signal input
terminal of said semiconductor chip.
3. A data storage device according to claim 1,
wherein said control means includes:
storage area specifying switch means for specify-
20 - ing plural storage areas in said semiconductor memory;
and
means for changing the specifying data in said
specifying data storage means when said storage area
specifying switch means has been operated.
25 4. A data storage device according to claim 3,
wherein said control means includes present specifying

data storage means for storing the data indicating the



—_—

t he specifyi stored in said specifying data storage neans to
sai d read— rﬁﬂ"iﬂﬂﬂ,i""ﬂ' ﬂﬂl, i nput term nal of said seniconductor
chi p. x g LN Ml st orage device according to claiml, 10
wherein said control nmeans has read instruction switch means and,

when the read iw?wmg)n sw tch neans has been oper at egripioicssead
I nstruction signal output nmeans outputs a read instruction signa

correspondi ng to the specifying data stored in said specifying data
15 storage neans to said read instruction sizfhal input t erm nal
of said sem conductor chip. 3. A data storage device according
to claim1, wherein said control neans includes:

storage area specifyi ngeS¥dd& armAPTebohtspespédrricd by thbNPedd Wéitrol
st or age areas I n sal d sem conduct or nenory, ang nmeans

for changi ng the specihgang nteaiid semidonductor gy fandng data storage
nmeans when said storage area speci fying switch neans has been
operated. 25 4. satdtreast dnsgeudbiones gk dutputomedns nodtputs
wherein said control neans jncludes present specifying .data storage
means for storing the B2t%ai%diqad iifgtrpetion signal input terminal of sai

29 " so condhebbronre RitE a°eld LKA IAORERM GemtT o,

means in said sem cond

LI UYL TS iRl tp AtBHLenl bk MLty

sponding to the differgagte préswman speeidgingsdst£dtidrage means and the
specifying data stored in said specifying data storage
means.

10 5. A data storage device according to claim 1,
wherein said semiconductor chip further includes jump
control means for causing the address iﬁ said address
specifying means to jump, when a read instruction
signal has been inputted again to said read instruction

15 signal input terminal, with said read control means
being in the data reading state.

6. A data storage device according to claim 1,
wherein said semiconductor memory includes a nonvola-
tile memory.

20 7. A data storage device according to claim 1,
wherein said control means and said semiconductor chip
are operated on different voltages.

8. A data storage device according to claim 1,
wherein said control means is provided in a semiconduc-

25 tor chip different from said semiconductor chip and
these two semiconductor chips are operated on different

voltages.

{ THIS SHEET HAS BEEN
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data stor |hg to claim1, wherein said sem conduct or
chip further includes Junp control neans for causing the address in
sai-d address M&P9e0|fy|ng means to junp, when a read instruction

si gnal has been |np ed again to said read instruction 15 PCT@?E?H?‘
input termnal, with said read control neans being in the data
reading state. 20 6. A data storage ;evice according to claim1l
wherein said control means and sai d sem conductor chip are operated
on different voltages. 7. A data storage device according to

claim1l, wher ei n c rol  neans rovi ded |n a sem conduc-
25 tor chip differ entsf ofh §8¥8 §BﬁFE‘6‘Fna‘ka‘f ERMBTindng: t hese

two sem conductor chips ar d %
30 o A dat & Sranconageel EALE fiarporating R bEifSonguctor
sem conduct or chi p i nexd¥9f AhtBOwRiERNAXEa ald |stored; afi@M conductor nenory
into which data is stored; and control neans for sending a
store instruction 5 Hiqguixolt mesnat for sdreling i sgooe iastructivsai d
sem conductor nenory built in said sem conductor chip and a read
instruction sighal t@kBl § cRBFRAJHRR "iﬁltlng of @ﬁéadm@ saafiked in said

sai d pres c data storage neans and the speci fying data
stored in mua F ﬁlwi ata storage means. 10 5 A
cl

e e To " e b vy o TR Gt o
I nput t ed; S si.gn t r
vvh:och a store i nstruct | on éﬁegﬁaﬁﬂ%?f){ﬁgg%‘?ﬁ%#l £8"8bnt PO} A& ,_IEa'}ﬁng of

the data stored in said semiconductor memory, wherein
said semiconductor chip further includes:

10 a data input terminal to which data is
inputted;

a store instruction signal input terminal to
which a store instruction signal from said control
means is inputted;

15 a read instruction signal input terminal to
which a read instruction signal from said control means
is inputted;

address specifying means for specifying an
address in said semiconductor memory;

20 write and read control means for sequentially
updating the addres# in said address specifying means
when receiving a store instruction signal through said
store instruction signal input terminal, thereby
storing the data inputted to said data input terminal

25 into said semiconductor memory, and for sequentially
updating the address in said address specifying means,

thereby reading the data stored in said semiconductor

This Sheet Has Been Replaced
, , | THIS SHEET HAS BEEN
L1 REPLACED




means i s | ted; a read instruction signal input
t erm nal j@il‘ I"TI “I" IH?I“F read instruction signal from said control neans
s inputt S i e address specifying nmeans for specifying an

address in said sem conductor nenory; 20 wite and read
control neans fowoweasaptially updating the address in §sajshodpieESS
speci fyi ng neans when receiving a store instruction signal through
sai d store instruction signal input term nal, thereby

storing the data inputted to said data input terminal 25 into said

sem conductor nenory, and for sequentially updating the address in
sai d address specifyi ng neans, thereby reading the data stored in

sai d sem conduct or memory, Qgﬁnar§§§85¥ﬁgmgebe&“%ﬂé@rﬂgtfoﬁe@ﬂgnal fro

i nstruction signal from truction signal 1 nput termruﬂ;

a data output term nal §@idOorddttiinstdubl®on signal ddipht eagmingr} said
sem conduct or nenory; and 5 junp control neans for causing

the address in sai d addr es dape outputg teemisal cfgoptpwhbing thad
instruction signal is inputted to said read specifying si gnal i nput
terminal , data 1 rrRad firemy saddngenieerductor memory; amd A data
st orage device acgording to clainiS ereiﬂ%said cont

further includes Pead spe ?ﬁ%HQﬂfqﬁﬁltggaﬂia ?eﬁﬁfs%ﬂﬁeﬁgkhggagéﬁs in

P L 10 rona soue ICARRURS SN COTRG A 3V Sl Lhb R

i nput termnal. instrd®tich Galghall QEadfpEENed & 2&aa0dragdt Spéd Bty
signal input terminal, with said write and read control
means in the data reading state.

10 10. A data storage device according to claim 9,
wherein said control means further includes read
specifying switch means and, when the read specifying
switch means has been operated, said control means
outputs said read specifying signal to said read

15 specifying signal input terminal.

11. A data storage device according to claim 9,
wherein said control means includes:
specifying data storage means for storing
specifying data that specifies one of said plurality of
20 storage areas;
storage area specifying means for selectively
specifying plural storage areas in saiq semiconductor
memory;
means for changing the specifying data in said
25 specifying data storage means when said storage area

specifying switch means has been operated;

read specifying switch means; and
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wher ei n sai ! I ncl udes: speci fyi ng data storage
nmeans for i m aﬁ[illﬂﬁ EEUpecifying data that specifies one of said
plurality ofy " e ar eas; storage area specifying

means for selectively speci fying plural storage areas in said

sem conduct or ” menory, means for changi ng

speci fyi ng dat z‘a”ﬁ"n 4gazgl’d 25 speci fyi ng data storage rreansréiﬁg?”gm
storage area speci fying switch nmeans has been operat ed;

read specifying switch neans; and 32

32 read instruction signal output neans for output-

ting a read instruction signal corresponding to the speci fyi ng data
stored in said specifying dalg ; . . n iLd_read specifying
signal input termnal, 5 %tes(r%ggg?éo?e%l %ingéqfﬁ:ﬁtu%gﬁ'g\?m"?c%ﬁe%'g?%&s
been operated cin a read inkirucfidi!digHar Werdeybhf g $g Lo
cl ai m.8, wherein said control neans and said sem conductor chip

are operated on diff espetti fydingagasta stored in saill spécd@y@ngt dded s tibaigee
according to claimS8, wherein said control neans is provided in a
sem conduc- 15 tRFanite gedderead spesifying sdgnedndnpubrtetminaind

t hese two senicgnductq{ chips, are ogeratgd,on different vol t ages.
when sald read specifying switch means has been

operated.

12. A data storage device according to claim 9,
wherein said semiconductor memory is constructed by a
nonvolatile memory.

10 13. A data storage device according to claim 9,
wherein said control means and said semiconductor chip
are operated on different voltages.

14. A data storage device according to claim 9,
wherein said control means is provided in a semiconduc-

15 - tor chip different from said semiconductor chip and
these two semiconductor chips are operated on different

voltages.
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