-1- ELECTRONI C TI MEPIECE “This invention relates to el ectronic tinepiecéES)
The term "voice" used in this specification refers to any audi bl e soungs.,
such as, for exanple, human voice, music or imtation sound. 5

Recently, multifunction electronic tinepieces such as electronic Qrﬁo‘ 9{;@5'0

with alarmor tinmer functions have been devel oped. However, the warning
sound made by such el ectronic tinepieces when the actual tinme and a preset
ti ™ coincide is determ ned by the manufactdrer and cannot be changed by
the user. 10 Further, there is the disadvantage that the user nust
remenber and recogni se what the sound neans. In order to elimnate these
di sadvant ages, an el ectronic -ti mepEEEERANIG TAMERIECE nenory has been

devel oped. Wth such an electronic tinmepiece, the user's voice is recorded
in the 15 -electronic tinmepiece and delivered or played back as a voice
sound at the proper tinmErisjerentior| wlaFehite ?’r%ﬁ?"@fgt%ﬁ??e@s signals to
~start recording, but it Fa

ved trouble f t te th
~signals by sw tching opéo 5'[8*1' 6{!}2}/‘,%%? re%\gg‘% ?I%{)E’gjrsegi’icl%%?%gd%%ggé g:e"t?\)\a@éﬁse

supplying (he sionghs, Aot s3bial, Hbe elplél Ml Golli) bkt bESHikSeIR 2

silent or blank recording so a nmenory In which the sound 1s recor
and whose capacity.,gqrelatively small, may be wasted. According to the
present invention there is provided an electronic timepiece including: an

oscillator cirguit for ggaafal] nh12brcEldrk16¢tgoals tandgiease sayn disvi der
circuit connecfed to' receive
electronic timepieces with alaxm or timer functions have been -
developed. However, the warning sound made by such electfonic
i timepieces when the actual time and a preset time coincide is
determined by the mahufacturer and cannot be changed by the user.
10 Fuithet, there is the disadvantage that fhe user must remember
and recognise what the sound means. |
In orxder to eliminaté these disadvantages, an electronic
.timepiece with a voice memory has been developed. With such
an electronic timepiece, the user's voice is recorded in the
15 electronic timeéiece and delivered or played back as a voice
sound at the proper time. Such an electronic timepiece requires
siqﬁals to start recording, but it has proved troublesome for
&uj _ uséis to generate these signals by switching éperations. Moreerr,
ﬁhere is a time delay between éupplying the signals and the .start
20 of recording and this results in a silént or bl;nk recording
so that a memory_in which the sound is recorded. and whose capacity
is relatiQely small, may be wasted.
According to the present invention there is provided an
electronic timepiece including: an oscillator circuit for generating

25 a clock signal; a frequency divider cifcuit connected to' receive

-



. 0oNng

-2- the clock signal and to formtimng signals; sentconductor recording
rreans"for performng reading and witing operations, under the control of
the timng signals, of data relating to an external audible sound;
‘ou \ﬁ: means for converting data read fromthe recording nmeans into an
aud e sound; a level detector for detecting the 'anplitude of the external
audi bl e sound to be recorded; and % start control circuit to control the
writing operation of the r ecor di ng“veans in dependence upon the output of*
the | evel detector. 10 I n one enbodi ment the | evel detector is an
oper ati orak cuspkidighal aind tdcfosharimingriivndlxi saniicondisctar Seicordiymt | at ch.
I n anot her enbodi nent the | evel detector conprises a NAND gate and the
start combamd for rperiftrmingaresding cndt Wtia:licb\ openatichar tunder ethleodi nent t he
| evel detector conprises a Schmtt 15 rigger circuit and the start
control cPrenplt of ong ¢f itheftimingsignpls, ‘Fﬁ akp eralapiie toi #repi ece preferably
i ncl udes means for converting the external audible sound into a digital
data si gREFeTEt ¥9SPhgEorRdt WétP‘&GFm%§°ﬁ§£ﬁ§ent’-ﬁé H¥eptRadeans i ncl udi ng

a synthesizing circuit for nt hesi zi n au bIe SO from 20 t he data
read 5ro%f Fe’Eﬁ?PﬁﬁH f?ﬁ%ﬂ% il]‘?u?"r% ?f%f;i g%ﬁ/eé"tﬁf | east two
menory r%géoﬁ%éc%nﬁemrémﬁfﬁude ° PCUI’&F%EI gg“ﬂtbrlan ed to wite data in

the first of €gi ons ore con roI Tircuit oper at es
be recorded; and a start qontrol circuit to control the writing

operation of the recording means in dependence upon the output
of the level detector.
10 In one embodiment the level detector is an operational -
amplifier and the start control circuit is a set-reset latch.
In another embodiment the levél detector comprises a NAND
g;té and the start control circuit is a set-reset latch.
In a furthe? embodiment the level détectof comprises a Schmitt
15 trigger circuit and the start control circuit is a £lip-flop circuit.
- The electronic timeﬁiece preferably includes means for |
converting the external audible sound into a digital data signal for
storage in the recording means, the outpﬁt means including a

synthesizing circuit for synthesizing an audible sound from

O

20 the data read from the recording means.

The recording means may'ﬁave-at least two memory regions; a
nmemory contrél circuit bein§ arrangeé to write data in the first
of said memory regions before the start confrol‘ci:cuit operates
and to write the data in a second of said memory regions after

25 the start control circuit has opefated.
The invention is illustrated, merely by way of ex;mple;

in the accompanying drawings, in which:-

%



and to wite the data inra second of said nenory regions after 25 t he
start control circuit has operated. The invention is illustrated, nerely R\ .
way of exanple, in the acconpanying draw ngs, in which:- Figure 1 is
bl ock di agram of one enbodi nent of an el ectronic tinepiece according to tTfe
present invention; Figure 2 consists of Figures 2(a) to 2(c) which .

i | bustrate various enbodi nents of am 8uto-start circuit of the electronic 5
ti wepi ece of Figure 1, and Figure 2(d) which is a tinmng chart to
illustrate the operation of the auto-start circuit; Figure 3(a) shows part
of another enbodi ment oFigwreel det porlioski¢ipaprR @ SR SFRRIGeRY HKhdR present

i nvention, and Figure 3 (b) is atinmng chart illustrati n% t he operation

(b)
tlherteof ;- 10t" _ elec“FP’gtﬁ;i_éi‘E‘(P&Fc%hrﬁﬁﬁgr%&gt tythg prgseRt ANEIPhent of an
el ectronic tinmepiece according to t i ti Fi 4(b) i
a timng chart illust raf"rﬂ’d"et%ec%ﬁgtgt B%e j‘tegﬁ’é?sle%jgpeflﬁggH’gg'gjécr’lsgg%uﬁssﬁré E')s IofS

~Figures 5(a) which is a block. diagr f recqrd t | _

HA mepi ece of Fi gur & TRRER gﬁn?een%g(%na&a&o-gﬁﬁtcE{rscﬁoevs&gtg% \ef%{é%% g‘r:m of
M menory tRher eof h he ' l4 deg

desi gnat ed b;g t he gjé'{r%]:gée%e%? eﬁ%%ur%uﬁhgg?gﬁgg? ezr(fh?nvgﬁ%qégn?gl%?rﬁhﬁﬁe S

iIlustrated one enpodijiBeirRf @it Shb&GltionicE thdBRteRant keIl to the
pr esent 1 nvention. ’

Figure 3(a) shows part of another embodiment of an electronic
timepiece according to the present invention, and Figure 3 (b)
. is a timing chart illustrating the operation thereof;

10 Figure 4(a) shows part of a further embodiment of an

C

elect:onic timepieée according to the present invention, and
. Figqure 4(b) is a timing chart illustrating the operation thereof; and

Figure 5 conéists of Figures 5(a) which is a block diagram.

of a recorder of the e;ectronic timepiece of Figure 1 and Figure 5(b)

15 which shows a divided form of RAM memory thereof.

Throughout the drawings like parts have been designated by

the same reférence numer&ls. | |
Referring to Figure 1, there is illustrated one embodiment

Sf an eledtrbnic timepiece ;ccorQinq td the present invention.

&_; 20 The elecﬁrén;c £imepiece 5gqp:isqs_an osciilator circuit 1 for
generating a standard clqgk_sigﬁal,.a frequency divider circuit 2
connected to receive the standard clock signal and_tb form desired

| to Fn such as, for example,

1
a timekeeping circuit and a display circuit, and a microphone 3

timing signals, functional circuits F

25 which is also used as a speaker. The microphone 3 is connected



&

20 The el ectronic tinepiece conprises an oscillator circuit 1 for
generating a standard clock signal, a frequency divider circuit 2 connected

,to',,_ve the standard cl ock signal and to formdesired timng signals, .
fun al circuits F[err] to F[err] such as, for exanple, a tinekeeping
cir and a display circuit, and a m crophone 3 25 which is al so used

as a speaker. The m crophone 3 is connected -4 - with an input/output <

switching circuit 5 through an 4mplifier 4. A code circuit 6 receives a 5
voi ce signal VO CE and converts it from an anal ogue signal into a ’

correspondi ng dagai?t al data signal. The data or coded signal fromthe code
cCircuit 6t ap ipytiputput switehdng; gincpit § shrouedr seamplifies ¢ode circuit 6

and the recorder, 7 operate when a record auto-start signal AST becones
logic 1. & Pi’é’dFemggérf‘ée%Fn?Wﬁ%ﬁégw SPIFe AP SRR G LhefiFOmy such as

RAM or a ghift I sfer., and read_and i te,operations, are perfornmed under
the control “Of léo‘ﬁ'g %#gntaﬁeﬁ%oma_nﬁ’ §|e5‘?1°§%n? ﬁéﬂf‘iﬂe&iﬁ s:"‘:"“’g’i‘vi der circuit 2. .
Avoices.y,fg | 'n%fgr i 1.18 ni. ' DN | p¢ voj ce signal from
the digita 5?‘3%75"[' |ghg#agta}e%t3*o%e?%é§1sct1%e rego%g%?"ﬁ% An aut o-start

Cirguit 9sLREREIA8F B he¥&dordet @Gt Ofnd Codlebertnid O EHeLE! %Egﬁie&ecor di ng
e

| evel of the voice signal and a start.control circuit to na e signal
AST | 0gi C7 bpébate whém af P6qURASsuicestirt Sikrall ASY phbdhdsCV&}icdgf ector. The

auto-start circuit 9 drives the code circuiit 6 and the recorder 7 when the
llevel of THeerecnrdersl deahaimlyceiposdit of I st tariducees! meesy dudly dsevel .
RAM or a shift register,.énd réad and wzité oéer;tions éxé
performed under the.control of one of the tinlling 'signals from the
10 diviéer Circuiﬁ 2. A voice synthesizing ci:ﬁuit 8 syﬁthesizes an \-J
analogue voice signal from thg digital siénal whiéh is read éut
from the recorder 7. An auto—-start circuiﬁ 9 c@:ise‘s a level
detector to détect a predete:miged recording level of the voice
‘signal and a start control cizrcuit to make ‘the signal AST logic 1
- 15 in response to.the'output of the level detector. The auto-start -
circuit 9 drives the code circuit 6 and the recorder 7 when the
level of the voice s;gnal exceeds the predetermineﬁ recording level.

R indicates a reset signal. The auto-start circuit.is reset when

the signal AST is logic 0. A switch#ng control circuit 10 forms

O

20 signals required to control each function of the electronic

timepiece in response to operation of switches S, to sn’

1l
Figure 2 consists of Figures 2(a) to 2(c) which illustrate

various embodiments of the auto-start circuit 9 of Figure 1 and

Figure 2(d) which is a timing chart illustrating the operation of

25 the auto-start circuit at the time of starting iecording.



R indicates a reset signal. The auto-start circuit is reset when the signal
AST is logic 0. A switching control circuit 10 fornms 20 signal s .
required to control each function of the electronic tinepiece in responsg
to operatiop of switches S[err] to S[err]. Figure 2 consists of Figures
2(a) to 2(c) which illustrate various enbodi nents of the auto-start circ -
9 of Figure 1 and Figure 2(d) which is & tinming chart illustrating the
opetati on of 25 the auto-start circuit at the tinme of starting

recordi ng. The auto-start circuit shown in Figure 2(a) has a standard
vol tage generating circrhé abtotstargesiveait nghosmsimPdgure \2dh) o ¥Cstamdhed el
detector 12 which consists of an operation anplifier producing a signal of

| ogic 0 when t he vwoltageigpmeratinghcigmiitoll for génmratimg af atalviagd\eiltage Ve,
Vc, and NAND gates 13 forming a set- reset latch, the output of the |evel
det ector 12 bei ng & Hevedtdetieghod 12Twhidhaconsisberes ap operation tamplitisat r ol
circuirt as shown by the timng chart of Figure 2(d). Figure 2(b) shows an
embodi nent of the predycingr @ signadi of Jogic O vherthe velse signal isihigher NAND
gate 14 as the level detector, the inputs being connected together to

i ncrease t heS nunbethags the \Atapeazd yeitageclicornftilD) grtes EhEsmadpgtd set~

I ncrease the logic threshold voltage Vth to #he standard yoltage Vc. The
out put of the NAN[?-"&&Fe]"_LEF’ﬁ'sﬂ?%\?Bg?‘Ed Hhe ﬁ?*/&&%"%‘?‘gﬁglb g R sehe
standard vol tage 15 Ve, . The timng of this,auto-start cirguit.is the
same as the tini ndFthe &t ‘-%‘#‘a??&c#%uﬁ %3? s ur%°“ffﬁ§ cé' °?’f‘+ f&t FAT®

In by the timing chart of Figure 2(d).

-~

| ' Figure 2(b) shows an embodiment of the auto-start circuit 9
10 using only a multi-input NAND gate i4 as the level detector, the
inputs being connected together to increase the number of P-MOSFETs
switched on in parallel thereby to increase the logic threshold
voltage Vth ﬁo the standard voltage Vc. The output of the NAND gate
14 is inverted when the voice signal exceeds the_standérd voltagé
15 _. Vc. The timing of this auto-start circuit is the same as the
timing of the auto-staﬁt circuit'pf Figure 2(a) as illustrated in
Figure 2(d). Instead of the NAND gate 14, it is possible to use a
multi-input NOR gate or an inverter operating on the difference
between the threshold:vcltage of P-MOSFETs and N—MOSFETs-gs the
20 level detector.:- _
Figure 2(c) shows a further embodiment of the auto-start
.'circuit 9 using a Schmitt trigger circuit formed by two inverters
lS and two resistors Rf, Rs' as the level detector. The constants
of the elements forming this Schmitt trigger circuit are so chosen

25 - that the threshold voltage is the standard voltage Ve when the



Figure 2(d). Instead of the NAND gate 14, it is possible’'to use a
mul ti-input NOR gate or an inverter operating on the difference between the -

t hol d vol tage of P-MOSFETs and N- MOSFETs as the 20 | evel detector. *
F@e 2(c) shows a further enbodi nent of the auto-start circuit 9 using a
Schfitt trigger circuit forned by two inverters 15 and two resistors
Rlerr], Rerr], as the |evel éie_tector; The constants of the elenents ,g
forming this Schmtt trigger Circuit are so chosen 25 t hat the
t hreshold voltage is the standard voltage Vc when the I nput changes from

logic O,to logic 1, d.sj I rr Ci - | &0k t | ce signal
trgver sé"sip‘f%gg%?gé%dgf%.\:/Lg{;%;%et%/?ﬁg%%%e't %gg%féggjj Si d%%%sf#i%gﬁ op ci ?cui t
16 oper ' S 'C@%t,,g L M {Itp&ére L gk peari ng at :
term nal%%?g?{gt%eﬁfa%%%%% t he géesmtﬁg?g;ﬁg?&dd?%A trafl‘l':srri ssi%% gate 17 i-s

swi t cheg_ORf gand sPrMSIEED, 18 Aotis 6 Wet shade N ashere oh8x61@A8oIAST(- Q becorres
logic 1 8® separate or disconnect the Schmitt trigger circuit fromthe .
VOi Ce Sicgpalitandl o @npeBE6hall Bfpearfiny af téhEnSLoricht tid ifgYErofCticuUi t Wi th
VDD. This is so as not to exert the influence of the input inpedance of 10
t hé Scheidghall CLggar transaissionngatee 1V ol ewitajed| OFF hed BMASIETOL8r ecor di ng.-
The transm ssion gate 17 may be omitted if the resistors [err] and [err]-
are sui tabéwitched ON. wiEne the Aignak ASF (=Qf be¢amesalagicst o separatipt is al so

illustrated by Fi %ure 2(d). Figure 3(a) shows part of another enbodi ment of
an el ecProHissonnpct the Fehhilte tRIGISTIFHFILD F198 Pheodeie iShgRM: ”BR and Figure
3(b) shows :

to connect the input of the Schmitt trigger circuit with VbD.
This is so as not to exert the influence of the input impedance of
10 the Schmitt trigger circuit on the voice signal after start of ' \-J
. recording. The transmission gate 17 may be omitted if the
resisgors_ns and'Rf are suitably chosen. The timing chart of ;his
auto-start circuit is also illustrated by Figure 2(d).
Figure 3(a) shows part of another embodiment of an electronic
15 timepiece according to the present invention and Figure 3(b) shows
a ;iming chart at the time of start of recording. In this embodiment
delta modulation (4M) is used as the method of memorising the voice
signa;._ A ccomparator 31 compares amplitude level of the output of
a D/A converter 32 with that of the voice signal. The output of P
20 the comparator becomes :logic 1 if the véice signal is relatively
large,_while it beccmes logic O if the voice signal is relatively
: smallf A control circuit 33 contxols data (Dl to D) provided to
the converter so that the output level of the converter approaches

the amplitude level of the voice signal as far as possible.

25 In this éircuit_an initial state is detemmined by a reset



a‘tim'ng chart at the time of start of recording. In this enbodi nent delta
nmodul ation [err] is used as the method of nmenorising the voice signal. A-™
conparator 31 conpares anplitude |evel of the output of a DA converter %2\__5

-

with that of the voice signal. The output of 20 t he conparator beco
logic 1 if the voice signal is relatively large, while it becones | ogi
i f.the voice signal is relatively snatl?.=A control circuit 33 controls data
[edq] provided to the converter “so that the output |evel of the converter
approaches the anplitude | evel of the voice signal as far as possible. 25

In this circuit @ighdll Ri Mhicht 8 &heSsLRt 8 NhACsHYM A d @3§lres 1-akia 8i gnal R
which is the sane as that shown in Figures 1 and 2. Data to determ ne the

out put of .the comées it ddtermliné heShipdarskt ¢né (aafeMeri 52 REOK @dafarlong
as the signal AST is logic O and operation begins when the signal AST
becones | ogic 1. vAltgteavd is praimeedrds hgngiakCthd sBdnalORSErikESladkao adadai ned
fromthe conparator 31 into a formwhich is easily stored in a nenory 35.
When utilizing, feerabianieging whishf ther aignalersTbettmesnibogicyl35A tam dat a
converting circuit proves unnecessary. An address counter 36 for the nenory
operat es whén an COU{§FELRE i GRSPitRA4ctonyrrEs AREr ghtainsd framitbe cpgparatpp@lc
1. Thus to operate bot? t he sidgnal AST and the reset signal R nust be | ogic

1 simul t aneousl y.in{_A"fal BEH MBPS iR IS Hr Y LT d BETOFE M- oW Betliaing,
TR b AR B R S SRR
circuit proves unnecessary. An address counter 36 for the memory
operates when an output signal Reset of a AND gate 37 becomes
10 logic 1. Thus to operate,both the-siénal AST and the reset signal R
must be logic 1 simultaneocusly. .A'flip-flqp circuit 38 produces a
signal applied to termina;'D at termin&l Q on fall of the signal CL.
Therefore, the level of the voice signal beccmes higher than the
standard voltage Vc of the converter after the reset signal R beccmes
15 logic 1, and as soon as the output of the comparétor 31 becomes
logic 1, the signal AST (=Q) changes to logic 1 to start recording..
The comparator 31, the converter 32 and the control circuit 33
together form a level detector and the flip-flop circuit 38 and the
AND gate 37 form a start control circuit.
\m; 20 F{gg;e 4(a) illustrates a further embodiment of an elect:onic
timepiece according to the present invention and Figure 4(b) is a
‘timing chart illustrating the operation thereof. The electronic
timepiece shown in Figure 4(a) also uses delta modulation as the

electronic timepiece shown in Figure 3(a) does and like parts in

25 Figures 3(a) and 4(a) have been designated by the same reference



standard voltage Vc of the converter after the reset -signal R becones 15

|l ogec 1, and as soon as the output of the conparator 31 becones logic 1,
t@ gnal AST (=Q changes to logic 1 to start recording. The conparator
3 he converter 32 and the control circuit 33 together forma | evel
detector -and the flip-flop circuit 38 and the AND gate 37 forma start
control circuit. 20 - - Bigure 4(a) illustrates a further enbodi ment_-~
of an electronic tinepiece according to the present invention and Figure b4
4(b) is atimng chart illustrating the operation thereof. The electronic

ti mepi eq@maa@¥n in Figure 4(a) also uses delta nodul ation as -the electronic
ti mepi ece shown in Figure 3(a) does and like parts in 25 Fi gures 3(a)
and 4(a) havg baerofasitgpadirby dibeulnAE dftebr@ata p.- 8o piunerals. A DA
converter -control circuit 41 controls data [err] to [E[JT] pfovi ded to the
convert proddedctd lthé ddageptdrpA2 dcetlat ttheranpuamvencihesedsthe anpl it ude

| evel” of the voice signal as closely as 5 possi ble. The control -

ci rcui t agdragched|the hasplatudenilevell ofathee vdind sgondicaperlogelyvaen t he reset
signal [err] is logic O, and delivers data to nake the output of the
cogvertWsﬂﬁéﬁoxi%t@%rehéiﬁ&#t thaest@blishespamdnisinl valuen | evel detector
42 reads out data fromthe converter cont&ol circuit to the converter,

det ect s SPFHI% Fhe Ba5LoR ¥hen thenzesed: SeRadn® WFulpdte 8t ¥Fedtbi¥9Efter is in to
establ i g, L he ¥l engloukhS YA dnY Q295 Y A 05 S 8 Akl 001
si gnal 8 )
of the power source. A level detector 42 reads out data from the
converter control circuit to the convertef, detects ffom the data
1o what state the output of the converter is in to establish the value \_}
of the standard voltage V¢ and delivers a trigger signal TRG to
‘the flip-flop circuit 38. The trigger signﬁl TRG is logic 1 when
the output of the converter is between -Vc and +Vc and logic O when
it is above this range. The way in which the converter follows the
15 voice signal as shown in Figures 3(b) and 4(b) is not limited to
that described, but variations may be made depending upon the’
construction of the control circuit,

Figure 5(a). is a block diagram of the recorder 7 of the

electronic timepiece of Figure 1 and Figure 5(b) shows one divided

O

20 form of a RAM memory thereof. Referring first to Figure S5{a),
the recorder 7 has a RAM memory 51, a read/write switching circuit
. and data transformation circuit 52 for transforming data cbtained
from the code circuit 6 into a signal-sﬁitable for being written
in the memory and for transforming data read from the memory into a

25 signal suitable for being transferred to the voice synthesizing



e

of thevconverter is between -Vc and +Vc and logic O when it is abov S .
range..! The way in which the converter follows the 15 voi ce signa i
shown in Figures 3(b) and 4(b) is not limted to that described, but
vari ati ons may be made dependi ng upon the construction of the control
cikcuit. Figure 5(a) i.s a block diagrgmef the recorder 7 of the electronic
ti m@pi ece of Figure 1 and Fi.gure 5(b) shows one divided 20 formof a

RAM nmenory thereof. Referring first to Figure 5(a), the recorder 7 has a

RAM menmory 51, a [ Ragdiveitg Sebshidigctie 64 deraBehsldhperviatsi ebnbdcloss
circuit 52 for transtormng data obtained fromthe code circuit 6 into a
signal suitable fr ARebser'Widd @Nutidlel NEnEE EnYrél @1kaiitl LACINKES N RYreara
read fromthe nenory into a 25 signal suitable for being transferred to
t he voi ce synt hegbzisRgtchingSnemdicy Qidighols aAd Camperidllyi catirdlS 2dpeedsdngs
supervi sory control of the recorder 7 as a whole. This control circuit

i ncl udes a ci r cuiter ar siggmal.cASTds narpdied + she addresal abswdi peing &dntrol s
addressing. Wen a signal AST is applied, the address at that point is 5
transferredSto ahransferees katamhaddressThatchditesThe éFéFFsﬂlﬁ’é‘i%gf FETOFifeS
transferred address and returns it to the control circuit 53 when
reproduci ng the tof ¢&arefnrged magusss Sph)TEhtRE 15 1R JOOERR FERBHY 21

glm\;:)gie?relntnto thr_ven_?e_nr% Ilngorg,cirld chlodillh s AQsL 0 A9 being addresses. In this

. Figure 5(b) shows a form of the memoxry S1 divi¢ed into three

t he flip-flop circuit 38. The trigger signal TRGis logic 1 when the §u_tput

regions, I; II, III, A0 to A9 being addresses. In this embodiment
10 the first region I is formed of 128 wards which correspond to
address OOCE = O03FH, the second region'is formed of 128 words which
correspohd to addres 0O40H-O7FH, the third region III corresponds to
the remaining addres§ OBOH-3FFH.
When recording, either the first region I or the second region
15 II is selected by the control circuit 53. For instance in the case
of selecting the first region I, data which is obtained from the
code circuilt 6 is ;tored sequentially in order of address e.g.
OOH—> OOlﬁ-—> OO2H... and when coming to the final address O3FH
of the first'region I, tﬁe data is continued to be written by
| kvz 20 tuxnigg back to the first address of the region I, e.g.
- O3FF—> OOOH—> OOlH... When the data is written to the point P,
. tﬂe signal AST from the auto~start cixcuit 9 is fed to the control
circuit 53 which writes the address XXXH (hereinafter referred to
. as a record auto-start address) to the address latch 54. Then data

25 is written in the third region III from O8CH to 3FFH. Aftexr that,

-~



. o (
10 the first region | is formed of 128 wards which correspond to address
OOCH -~ 03FH, the second region is forned of 128 words which correspond to

a 040H O7FH, the third region Il corresponds to the remai ning address*
FFH. Wien recording, either the first region | or the second region
1. Il is selected by the control circuit 53. For instance in the case
- of selecting the first regioggl. data which is obtained fromthe code e

circuit 6 is stored sequentially in order of.address e.g. OOH -> OO H > 7/
002H... and when coming to the final address O3FH of the first region |

t he datracomiingnid eoepledted sy finishdng biri2fng. I[firthengedvardkng dst he fir st
address of the region |, e.g. BFH -> OOCH -> 001H... Wen the data is
writt estecteagheggpioi aftex, théeagiligrmireaSHing oin fheisheto-theaseconfrcuit 9 is fed
to the control circuit 53 which wites the address XXXH (hereinafter

ref err €89ten 3 iF seiteft@datitis- §i%8 LORRNTEYR theosMeereRRTAERE | atch 54. Then
data 25 Is witten in_the third region Il _from OBOE to 3FFH  After
that, ©peratign.as aPSYeti ng®i'Risoffsl etRRl SBFEMSnT sHIh T vkt FHFSP?E t he
r_cording 'slitarted again after the earlier recording is finished, the

S condcyebéo Y1 is selected this tine to performthe sane recording

operati on aggRAuSaild) thi Sl dlEcld0Lenel cAllot IxRblasiy tohed 5
cyclically. en reading, thé region se ecteg at the time of recording is
sel'ect gd bpielBba BYNLEP IcoftFdil bircud £a8Hl ah8 CAIArd WiRoSidirt ARAEESS
XXXH memorised in the address latch is set in the control circuit.
If the region I is now selected, the control circuit reads out data
10 in order of address that XXXH+0Ol-—> XXXH+002—>.... —> O3FH —> g‘}
OOCE—> ... —> XXXH—> OSCH—> O8lE—> ... 3FFH. The data is
transfgrmed by the circuit 22, transferred to the voice signal
synthesiéing circuit aﬁd delivered as an audible sound. The memory
is addressed from XXXH+OOL (next to XXXH) to XXXH by making a round_'
15 in the region I and transferring to region III,
. In thé_case of selecting the regicn II, the control circuit
.controls addresses as follows: XXXB+OOlH—> xxxﬁ+oozae-$ .ene—>
O7FE—> O40E—>... —> XXXH—> 08CH—> 081H—>.,,—> 3FFH.
According to this address order, the foregoing reading operation is
20 performed. _ ' . ~
Thus it beccmeé possible tb record the veice by the above
ﬂwriting and reading operation before the record auto-start circuit
operates. Thexefore the known difficulty that the beginning of the

audible sound is broken due to the auto-start function is overcome

25 by simply controlling addressing of the memory so that the auto-start
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XXXH menorised in the address |atch is set in the control circuit: |If the

region | is now selected, the control circuit reads out data 10 . in order
of, address that XXXH+001 -> XXXH+002-> .... -> 0O3FH > OOOH> ... -> SR
-> 080H -> 081H -> ... 3FFH. The data is transforned by the circuit 22, 2>

transferredto the voice signal synthesizing circuit and delivered as an :
audi bl e sound. The nenory is addressed ifirem XXXH+001 (next to XXXH) to XXXH ~
bysmaki ng a round 15 inthe region | and transferring to region IIl. In
the case of selecting the region Il, the control circuit controls addresses

as fol l ows: XXXHf@etion>i300Udedprefitably. OFFIyill br@ppreciated thasoghe>

080H -> 081H ->... -> 3FF. According to this address order, the foregoing

readi ng oper at i orfFapacHy of ther PeRIRYIregtens It IHARGNEL! F8R K FERY record

t he voice by the above witjing and reading operation before the record
aut o-start circuitstapeishedsin %ﬁ%‘?’é’ﬁﬁ?’e “F'ﬁg 3%%85\%% FETEGrEs hat t he

begi nni ng of the audifle goﬁ%%%r?tsbg lg_g‘%rgﬁesehg %ﬁ%{‘ﬁfe”g‘oaéé&%e‘; Lé_gﬁ{,é gr}ﬁies

overcome 25 by sinp I'ng a ssi ng menory so that t

auto-start g fun%&keﬂél é':t.nlslliesﬁfa P&Qéihabwreééraw,Iisbsu%w&i ated that

the capacity of the nenofy régions |, Il and Ill can be freely established

in accordance W tdy Qi dchk6adly GO LREEaSt ﬁﬁeaﬁmﬁgd{»mahs 2y thp1pessant

invention described above aré relatively sinple and starting of recording
is automati ' Si MuwianBRUSheratibls bEend pekforpbdimy khetsert hatus alty is

conpl i cat ed ' _
possible to avoid wasting memory capacity which is limited.
Further, it becomes possible to memorise o;xly the length of silent
1o or blank time between audible sound without actually produ.cing a
blank recording and to synthesizé the blank reco'rding from the
blank time so reducing by considerable extent the capacity needed

for the mnemory.



SW t chi ng—epaauwg_ferforrred by the user. Thus it .is possible to
avo d vvastlng rrem)ry capa y which is |imted. Further, it becones
the length of silent or blank tine between
ﬂi;ally produci ng a blank recording and to
e5|ze tﬁe bl amk se ding fromthe blank time so reduci ng by
conS| derabl e extent the capacity needed for the menmory. -12-- CLAIMS 1. -
An el ectronic timepiece including:-1@r oscillator circuit for generating a %._.i
clock signal; a frequency divider circuit connected to receive the clock -
signal and to formtining signalsg 23§81 conductor recording nmeans for

perform ng reading and witing opm-at-rons under the 5 control of one of
the timng signals, of data relating to an external audi bl e sound; output -

means for 1convant éngeaa Eﬁi&iuééé)riht:ﬂm&scoarndbg&ﬂﬁ@&s chP&ﬁtaPo Audi bl e
sound; a level detector for detecting the anplitude of the external audible

sound to Benétfigledclendsynal Al £490bA6 afdilaeyidirb@i{CodHdeRted R Witing 10
operation of the recording neans in dependence upon the output of the |evel
det ect or. rBceive fe elealt sigpad andnepifece timingl sigmellsi semicendudtorn wWhi ch the
| evel detector is an operational anplifier and the start control circuit is
a set - r es@ECPERigE mepgs fog perforping| xradinmand Mribisiccereraticonsanndsd the claim 1

i n which
5 control of one of the timing signals, of data relating to an.

external audible sound; output means for converting data read .-
. from the recording means into an audible sound; a level detector
for detecting the amplitude of the external audible sound ﬁo . .
be recorded; and a start control circuit to control the writing
10 operatiocn of the recording means in dependence upon the output
of the level detector. -
2. An electronic timepiece as claimed in claim ! in which
the level detector is an operational amplifier and the start
control circuit is a set-reset latch.
15 3. An electronic timepiece as claimed in claim 1 ih which
the level detector comprises a NAND gate and the start control
circuit is a set-reset latch.
4. An electronic timepiece as claimed in claim 1_;n which _ ;;J
the level detector comprises a Schmitt trigger cizcuit and the
éo start control circuit is a flip-flop circuit.
5. An electronic timepiece as claimed in any preceding claim
including means for converting the external audible sound into
a digital data signal for storage in the recording means, the
output means including a synthesizing circuit for synthesizing

25 an audible sound from the data read from the recording means.
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the | evel detector. conprises a NAND gate and the start control circuit is a
set-reset latch. 4. An el ectronic tinepiece im1lin

whi ch the |evel detector conprises a Schmtt tr mm‘ ‘Imm‘lﬁ“ the

start control circuit is a flip-flop circuit. ectyoric t|

as clainmed in any preceding claimincluding neans for converting the
external audible sound into a.digital data S|9nal for storage in the

reéﬁrdlng nmeans, the out put neans |nclud|ng'é Synt hesi zing circuit for
synthesi zing 25  an audi bl e sound fromthe data read fromthe recording

-13- 6. An el ect d d
Craim in which i nér ccdPar RTAEA: “HIPLATS EaRt A oA FrPAan ok
I o] d
menory regi ons bef e gt FEAMIEY el ek Tl Bed Magtd Kaofipail 1

the data in a secoadmg&rge&&t%wlxcﬁf@wﬂ?g AL el e, PV QBOILROneCl T oUi

~has operated. 7 ctronic tinepiece substantially as herein
~described with refgiencert faiRNBemTySheyiBns beltbfe 306 WHARE YWoRErsl 3YkA4s. 10

5 6perates and to write the data in a second of said memory regions
after the start control circuit has operated.
7. An electronic timepiece substantially as herein described

with reference to and as shown in the accompanying drawings.
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