ELECTRONI C TI MEPI ECE BACKGROUND OF THE | NVENTION Field of the Invention:

The present inventioen relates to an el ectronic ti-nmepiece
time by carrying out a time counting operation

for displaying
based on an out put signal of

an oscillation circuit. Description of the Prior Art: In a background art,

there is utilized an electronic

ti mepiece for displaying tinme by carrying

out a tine counting operation based on an output signal of an oscillation

circuit.

According to the electronic tinepiece of the background

art,

in

normal operation, the OSCi"aﬁ#ﬁggﬁﬁéﬁﬁﬁiTiﬁ%ﬁﬂgggted by a predeterm ned

constant voltage supplied fro
a sanpling operation in order

Further, as a counterneasure against a case in which a termnal of a

crystal

oscillator constituting the oscillation circuit is |eaked by
or the like of a substrate BFH@EGYND Odi A& IEVENEAONCuUt ti ng

circuit for carrying out
to achi eve | ow power consunption formation

stain

capacitor for

protecting froml|eakage is inserted into an oscillation circuit loop to

stabilize an osciFilatdont Tharhctertisii:c. However, an oscillation start

characteristic of the oscillation circuit is deteriorated by the |ow power
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for displaying time by carrying out a time counting operation

based on an output signal of an oscillation circuit.

Description of the Prior Art:

In é background art, there is utilized an electronic
vtimepiece‘for displaying time by carrying out a time counting
cperation based on an output signal of an oscillation circuit.

According to the‘electronic timepiece of the background
art, in normal operation, the oscillation circuit is operated
by a pfedetermined constant voltage supplied from a constant
voltage circuit for carrying out a sampling operatidn in orderx

to achieve low power consumption formation. Further, as a

countermeasure against a case in which a terminal of a crystal

oscillator constituting the oscillation circuit is léaked by
stainorthelikeofasubstratepattern,adirectcurréntcutting
caﬁacitor for protecting frém leakage is inserted into an
oscillation cigcuit loop to stabilize an oscillation
Charactéristic.

However, an oscillation start characteristic of the
oscillationcircuitisdeterioratedbythelowpowerconsumptiOn

formation, further, a ncise constituting a trigger of



oscillation is difficult to be inputted by the capacitor and therefore,
there posses a problemthat the oscillation start characteristic is further
deteriorated. In order to pronpte the oscillation start characteristic,
there are proposed inventions for pronoting the oscillation start
characteristic of the oscillation circuit by separately providing an
inverter for oscillation having a high drive function (refer to

~JP- A-10-206568) and providing an auxiliary anplifier portion having a high

li ficatign, fer. .to. JP- A-2002-280834) . i h
ver ter 1 BFCBLe T AP 1t TG EhEC AT GRS PnEUt R 1T HE. SO |1 ary

anplifier rtion havi.n the high anplification factor js separately

provi ded, ?ﬁ%F%goﬁ%ségmgxbfﬁﬁF§ﬁ1?H%E Riert ngﬂﬁpﬁ??ﬁﬁ%%t¥ﬁgﬁgé§éd, or the
constitution beconmes conplicated. It is a problemof the invention to be
abl e to prbfiBFactanisser|tativitardtetardcsdté-stic while having a sinple
constitution and mai ntaining | ow power consunption. SUMVARY OF THE | NVENTI ON
According to thelhpvdaritopraterethsgoprdviidedonstaatatdtamnice tiistepiece
characterized in an electronic tinmepiece conprising oscillating neans
havi ng a caparttare frogreidkdnivegtibnemiar| pakagei adg imsicde-idflaanon
oscillation circuit loop for outputting asignal of apredeterm ned
frequency, sdh¥t dimgERARS is2ic of the oscillation circuit by separately
providing an inverter for oscillation having a high drive
function (refer to JP-A-10~206568) and providing an auxiliary
amplifier portion having a high amplification factor (refer
to JP-A~2002-280834).

However,‘ since the inverter for oscillatiocn having the

| high drive function or the auxiliary .ampli'fier portion having
the high amplification factor is separately provided, there
poses a problem that power consumption is increased, or the
constitution becomes complicated.

It is a pﬁoblem cf the invention to be able to promote

an oscillation start characteristic while having a simple

s

constitution and maintaining low power consumption.

_ SUMMARY OF THE INVENTION
According to the invention, there is provided - an
electronic timepiece characterized in anelectronic timepiece
comprising oscillating meane havi_ng a cépacitor for protecting
from a leakage at inside of an oscillation- circuit loop for

outputtingasignal of a predetermined frequency, dividingmeans



for outputting a tinepiece signal constituting a reference of a tine
counting operation by dividing an output signal of the oscillating neans,
driving neans for outputting a drive signal based on the timepiece signal
outputted fromthe dividing nmeans, displaying nmeans for displaying current
time by being driven by the driving neans, drive power supplying neans for
supplying a drive power at least to the oscillating neans; and controlling
means for controlling the drive voltage outputted fromthe drive power
suppl yi ng neans, wherein the oscillating nmeans includes swtching neans,
and the conteolditmytiEaysa comem]escd hégnaiMdats tnig: ineians at ve Shortas ocuit t he
capacitor in starting to oscillate the oscillating means and insert the
capaci tor te timsicdenafntthepessetldmtoyodicidingtad eappaft ef ganl elapse of a
predeterm ned tine period. The controlling nmeans controls the sw tching
nmeans to sheeiTiselhd mkRe sGaPat 1 mkAn § iyt b’_@fﬁpﬁ@t@ﬁ?'a' el s thenal
oscillating neans and insert the capacitor to inside of the oscillation
circuit |oo ‘ ' ' A re. there
may be cons??%%§§%€§%£#ﬁ§§%%é§gﬁgﬁﬁf%ﬁﬁgﬂgtgﬁgﬁéﬂﬁﬁ% ??%ggﬂ%gﬁ? géntrols
the drive p i N ans ..to, supply a power .squrce vaoltage to the
osci |1 at | ng neahEY BB MR et P SU Ry G B R S e P A ke

oscillating ns. Further, there maybe constructed a constitution in which
t he control Pﬁ%%@@n@%ﬁﬁ??@s W6 Y Ae ﬁPPHﬁHla%‘i‘eead’e’% ePhiSHeRLY1ing

a drive power at least to the cscillatingmeans, and controlling

means for controlling thedrive voltage outputted fromthe drive

o

power supplying means, wherein the oscillating means includes
switching méans, and the controlling means controls. the
switching means to shorteircuit the capacitor in starting to
oscillate the :oscillating meansran;i insert the capacitor to
inside of- the oscillation circuit lcop after an elapse of a
predetermined time period. |

The controlling means conttols the switching means to
shortcircuit the capacitor in starting to oscillate the

o oscillating means and insert the capacitor to inside of the

-

oscillation circuit loop after an elapse of a predetermined
time period.

Here, there may be constructed a constitution in which
the controlling means controls the drive power sug‘oplyi‘ng means
to supply a power source voltage to the oscillating means as
the.drive voitage in startingtooscillatetheoscillatingmeans.

Further, theremay be constructeda constitutioﬁ in which

the controlling means supplies a voltage within a predetermined



3 range lower than the power source Voltage and a voltage pul sating by a

predeterm ned period fromthe drive power supplying neans to the ‘

oscillating neans by intermttently controlling to drive the drive power

suppl yi ng nmeans by the predeterm ned period -after an el apse of a

predeterm ned tine period fromstarting to oscillate the oscillating neans.

Further, there nmay be constructed a constitution in which the controlling

means controls the drive power supplying means to supply the power source

voltage in starting to oscillate the oscillating neans, thereafter,

~control s t h&2BFRVE W2 EDPPOYRAT HEHifsVe b aipply ad Tdrrdamitl st e | ower
than the power source voltage by a predeterm ned voltage to the -

" osci | | at i ngPifeans egtiorg i acprieeiet ¢F Firaedt k¢ e iperpote ustip lyilngdredit ent | y

. driving the drive power supplying neans. BRI EF DESCRI PTI ON OF THE SEVERAL

" VI EW5 OF THEoDRAN BIGEL Aapief ereed fyointefmi heepriesenttirovénhydmw dsive

. illustrated in the acconpanying drawings in which: Fig. |I is a block

. di agram of anceliect-eopbheti SR BEMg aceoldiRgthe pRcgEbediniRAE ©dridte

~i'nvention; Fig. 2 is a circuit diagramof a portion of the electronic

~ tinmepiece ageerdi ag d04dhe mogr@&@%.e%ﬁ@@ 1 MeenkireRy aRdy Hg-c3hds a

"timng chart of the electronic tinmepiece according to the enbodi nent of the

. i nvent i _On' %o oscillate the oscillating means.

Further, theremay be cqnst.ructed a _ch_stitution in which
the céntrolling means controls the drive powe.r supplying means
B to supply the power source voltage in starting to oscillate

the oscillating means, thercafter, controls the drive Jt_.vower
supplying means to sﬁpply a constant voltage lower than the
power source voltage by a predetermined voltage to the
oscillating means during a 'predetermined time period until

intermittently driving the drive power supplying means. .

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

A preferred form of the present invention is illustrated

-

in the accompanying drawings in which:

Fig. 1 is a block diagramlof an electronic timepiece
according to an embodiment of the invention;

Fig. 2 is acircult diagram of a portion of the ele.ctronic
timepiece according to the embodiment of the invention; and
. Fig. 3 is a timing chart of the él‘ectro_nic timepiece

according to the embodiment of the invention.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is a block diagram
of an electronic tinepiece according to an enbodi nent of the invention. In
Fig. 1, an electronic tinepiece includes an oscillation circuit 10 for
generating a signal having a predeterm ned frequency, a dividing circuit 12
for generating a tinepiece signal constituting a reference of tinme counting
by dividing an output signal of the oscillation circuit 10, a drive circuit
15 for driving a display portion 16 for displaying tine based on the

Ui mepi ece si gnabay 2, CON FRlcred SOU chd 10T pQkOLl BOobiRRRSSi | I at i on

circuit 10 and a constant voltage circ in synchronismwth a signa

fromthe dividing.circuit 12, .an the display portion 16 for displaying
current tims o ChE-1EkeS ByPbarho kPTveh By TheSHrr o e She
oscillation circuit 10 includes, an oscillation stabilizing circuit 11 for
cont i nui ng 24 °88¢P1 5Pi B8R %%B?gim%ﬁF %ééﬂ“%h%??q%%Mﬁbe i s brought about in

the oscillation circuit 10. The oscillation stabilizing circuit 11 includes
a capacitor forIpFfatecti#yeferehtpehkagrenndcan "ePericagcdo5i Ngtii t ch
connected in parallel with the capacitor arranged at inside of an
osci |l | ati ogigicnedi L0l dop asrdesdringed |sterl THeridispl gyrgpbeitdonires] i ncl udes
a notor, a train wheel, an indicating hand for displaying tine and the |ike
when the dlrectieaniye &idepl @iy IS auianalogoel geheoat éndi drepireas, ecand
includes a digital display of a liquid crystal display or the
signal constituting a reference of time counting by dividing
an cutput signal of the oscillation circuit 10, a drive circuit
15 for driving a display portion 16 for displaying time based
on the timepiece signal, a control circuit 14 for controlling
the oscillation cij:cuit 10 and a censtant voltage circuit 13
in synchronism with a signal from the dividin'g circuit 1.2, and
the display portion 16 for displaying current time or the like
by being driven by the drive circuit 15.

The oscillation circuit 10 includes an oscillation
stabilizing circuit 11 for cbntinuing-a'n oscillation operation
even when leakage is brought about in the oscillation circuit
10. The oscillation stabilizing circuit 11 includes a
capécitor for pfotecting from leakage and an opening/closing
switch connected in parallel with the capacitor arranged at
inside of an oscillation circuit loop as described later.

The display portion 16 includes a motor, a train wheel,
an indicating hand for displaying time and the like when the

electrenic timepiece is an analog electronic timepiece, and

includes a digital display of a liguid c¢rystal display or the



5 like for displaying tinme or the |ike when the electronic tinepiece is a
digital electronic tinepiece. Further, although in Fig. 2, it is indicated
to supply a drive power only to the oscillation circuit 10 fromthe
constant voltage circuit 13; and drive power supply paths to other
constituent elenents 12, 14 through 16 are omtted, the drive power nmay be
constituted to supply also to the other constituent elenents 12, 14 through
16 fromthe_constant yoltage circuit 13, or _the drive power nmay be _ '
const it ut ed £ECs Pl VI FICH T FHGR ot heFiPpalhke THEEN 0o LS8 isower i s
constituted to supply at |least to the oscillation circuit 10 fromthe
constant VvGOLT§HeSERr &di ¢ 4831 1RY. ebeglsranis riduicPigic®gr am showi ng detail s of
the oscillation circuit 10 shown in Fig. 1 and portions the sane as those
of Fig. 1 are attBehedew tdhlttimeicggane Aotat2ons: iknikidjcaledthe oggilly ation
circuit 10 includes a crystal oscillator 21, capacitors 22, 23, an inverter
24, a resisthariv2panst they 08 chklcaidion atiabi ¢izdng T FevhtthklconEtarar yst al
oscillator 21, the capacitors 22, 23, the inverter 24 and the resistor 25
constitute thetagei bhatiiop ¢RY CHhl lRQRe HRGRSGIAL Qhtsisakid iAiMg: circuit
11 is a circuit for continuing an oscillation operafion even when | eakage
I s brought C@Hggit#l@n{: Gleld @61 O\ GGyt }@’afé‘%ﬂi[&%!etﬁgﬁ%h@ GARACT tor

26 for protecting fromIleakage anfl an openi’ng/ ¢l 0Si ng swi

power may be constituted to supply also to the other constituent

elements 12, 14 through 16 from the constant voltage circuit

A
g

 13, or the drive power may be constituted to supply thereto
from.other path. That is, the drive power is constitﬁted to
supply at least to the oscillation circuit 10 from the constant
voltage circuit 13.

Fig. 2 is a circuit diagram showing details of the
oscillation'circuit.lo shown in Fig. 1 and porticns the same
as those of Fig. 1 are attached with thersame notations.

In Fig.2,:the oscillation.circuit 10 includes a crystal
. oscillator 21, capacitors 22, 23, an inverter 24, a resistor
25 and the oscillation stabilizing circuit 11. The crystal
oscillator 21, the capacitors 22, 23, the inverter 24 and the
resistor 25 constitute the ogcillation circuit ioop.

The oscillation stabilizing circuit 11 is a circuit for
continuinganoscillationoperationevenwhen leakage isbrought
about in thé‘oscillétion circuit 10, and‘includes a capacitor
26 for protecting from leakage and an.opening/closing switch

27 connected inparallel withthe capacitor 26 arrangedat inside -



27 connected in parallel with the capacitor 26 arranged at inside 6 of the
oscillation circuit |loop. The opening/closing switch 27 is controlled to
open and cl ose by an opening/closing control signal COFF supplied fromthe
control circuit 14. The oscillation circuit 10 is constituted by a

sem conductor integrated circuit including also the switch 27 other than
the crystal oscillator 21, and the crystal oscillator 21 is outwardly
attached to a circuit substrate. A power source termnal of the constant
voltage circuit, 13 i,s.connected with a po source voltage VDD,
constvitutinﬁgr'J AN it la&&PPaaér8?15h5ﬁﬂﬁer§ oPp?%bn%g 5t P teflot
iIIustrated% A control_jinput portion of the constant voltage circuit 13 is
i nputt ed wi H%@%‘Hm&l%@w%@w FOPS8ignAN OPOREBSY PLaRENY SOPFGtt ed with
an output timng control signal VREGSP. The constant voltage circuit 13
suppl i es a 8iPPel VOIT agan/REG i frar ddrd avednfilt iviteeigohtdrol  signal s
VREGUP, VREGSP fromthe control circuit 14 to the oscillation circuit 10.
Further, the osciThatimcicliaduicn 1@iconsti t ifesisoscind@ttivigedredns, at he
~dividing circuit 12 constitutes dividing mneans, the constant voltage
circuit 13 gemstohstesotlintegraner csuppltyiing MEaRs, alde thenswdiclei2rcuit 14

constitutes controlling neans, the drive circuit 15 constitutes driving
means, the oghspha¥nRHd EPPsdHl 698811 ELLLS1GI SR BYE REyERANDs AN Athe SWi tch
21 is outwardly attached to a circuit substrate.

B ?&power source terminal of the constant‘voltage_cifcuit

13 is connected with a power source VOltage VDD constituting .
an output VOltage of a battery for the power source (not
‘illustrated}. A control input portion of the constant voltage
'circuit 13 is inputted with an output voltage control signal
VREGUP and is.inputted with an output timing‘contrcl signal
VREGSP. The constant voltage circuit 13 supplies a drive
voltége VREG in accordance with the CbntrOl signals VREGUP,
VREGSP from the control circuit 14 to the oscillation circuit

10.

Further, +the oscillation circuit 10 constitutes.
oscillatingmeans,thedividingcircuiﬁlZconstitutesdividing
means, fhe censtant veltage circuit 13 constitutes drive power
supplyingmeans,thecontrolcircuit14constitutescontrolling
means, the drive circuit 15 constitutes driving means, the
displayportima16constitutesdisplayingmeans;andtheswitch

27 constitutes switching means.

Fig. 3 is a timing chart of the electronic timepiece



27 constitutes switching neans. Fig. 3 is a timng chart of the electronic
ti mepiece 7 according to the enbodi nent of the invention, portions the sane
as those of Fig. 2 are attached with the sane notations. The operation of
the el ectronic tinepiece according to the enbodinment will be explained in
details in reference to Fig. 1 through Fig. 3 as follows. In Fig. 1, at
time TO when the power source of the electronic tinepiece is inputted, the
control circuit 14 outputs the opening/closing control signal CIFF to the

oscillation, %@ng@zeoﬂghgle%%gméﬁ 5 BRENGIIR 10 Sl Elor {1 e 300 e

(ON) state. here e capacl 6 I S shortcircui’ ch 27 in

the cl osed sta aneo sly there ontrol circuit 14 outputs

t he out put \§/lol ttglag co tr s?g?‘n%? ‘VF?E?%&CQ\W%%E Sever"e aﬁla)tf‘r%ié "ut put
timng control %g VREGSP at hlgh evel to the constant voltage circuit
13. The constant VBPtRFFGIRUPE & d%H?WHﬁHH§]§l§ﬁﬁﬁ?F§sac%ﬂr%bﬁ%ﬁ¥>voltage
of a voltage of the power source voltage VDD } in response to the output
vol t age conth§l eBPgAareVREGUR. dte 1fixgH alnedelinafdtahés vol t sgfeeisndedponse to
the output timng control signal VREGSP at high level to the oscillation
circuit 10 &sg.aldkhveugbl ¥age.3 as follows.

In Fig. 1, at time TO, when the power source of the
,électronictimepieceisinputted,thecontrolcircuit140utputs

the opening/clesing control signal COFF to the oscillation

Yoo
g

stabilizing circuit 11 to bring the switch 27 into a closed
(ON) state. Thereby, the capacitor 26 is.shortcircuited by
the switch 27 in thé'closed state.

Simultaneouslytherewith,thecontrolciréuitl4outputs
the ocutput voltage control signal VREGUP at high level and the
output timing control signal VREGSP at high level to the constant
voltage circuit 13.

The cénstant voitage circuit 13 continuously supplies

an output voltage of a voltage of the power source veltage VDD

S

in response to'the’output voltage.contrél signal VREGUE’at,ﬂigh
level and the voltage in response to the output timing control
signal VREGSP at high level to the oscillation circuit 10 as

~a drive voltage.
Theoscillationcircuit10iscmntinuouslysuppliedwith
the drive voltage of the power source voltage VDD from the
’constant‘voltagé éixcuit 13 and therefore, the coscillation

circuit 10 easily starts the oscillation operation} Further,



"~ by | ow power consunpti-on. xt at tine

The oscillation circuit 10 is continuously supplied with the drive voltage
of the power source voltage VDD fromthe constant voltage circuit 13 and
therefore, the oscillation <circuit 10 easily starts the oscillation
operation. Further, 8 since the capacitor 26 is shortcircuited by the
switch 27, the oscillation operation is triggered by noise in starting and
the oscillation operation can easily be started. Next, at time Ti after an
el apse of a,predetermned tine  period fromtinme TGO, the control circuit 14

brings the dRFEH® ??PFHEBoér?%ﬁéns}(@ﬂ?—?l%cf%%ed P ywitRe ¢hpddict or 26

for protectlng fromleakage is inserted into the oscillation circujit |oop
and t heref 8EE} é%hOW\e#@%@@géﬁ $YBEOGERE BBolPisehen Yseilting iagnt
operation is continuously carried out without being hanpered by the

capaci tor 2Be Nexillation nerdizatafdrercaan eelsdpse bof saaptedet ermined tine
period fromtine Ti, the control circuit 14 brings the output voltage

control signal MREGRP arotiow Tleveter Thre ctansicant a yobtagerai nedidinks
supplies a drive voltage of a predeterm ned constant voltage | ower than the

power sour gervehtaas: YRRebyo a s edatenm nedoy ot tiagert Agthenosaiildat i on
circuit 10 as the output voTtage in response to the output voltage control

signal  VREGUP,at 1owdayelorrihelaly, ”@@ ﬂ/l l@igt%] %g&&%% A8 fx driven
pse o
predetern]B%gté5€§ngfromleakageisinsertedintothe0501llatloncircuit
| .:loop énd fherefore, even when leakage is brought abouf, the
e oscillationopératioﬁisconfinuouslycarriedoutwithoufbeing
hampered by the capacitor 26.

‘Nexf, at time T2 after an elapse of a predetermined time
period,from.time-Tl, the control cifcuit 14 brings the output
voltage control signal VREGUP to low level. The constant

- voltage circuit 13.supplies a drive voltage of51predetermined
constant voltage lower than the power source voltage VDD by
a predetermined voltage to the oscillaticn circuit 10 as the
outputvoltagejjlresponsetx>theoutputvoltagecontrolsignal
VREGUP at low level. Thereby,.the oscillation circﬁit 10 is
driven by low ipower consum}gtion. |

Next, at time T3 after an elapse of a predetermined time
period from time T2, the control.circuit 14 constitutes the
ocutput timing control signal VREGSP by a pulse signal having
a predeterminedbperiodrand a predetermined duty cYcle. ‘The

constant voltagecircuit 13isdrivenintermittently inresponse

to the output timing control sighal VREGSP, and a terminal



period fromtinme T2, the control circuit 14 constitutes the output timng
control signal- VREGSP by a pul se signal having a predeterm ned period and a
predetermned duty cycle. The <constant voltage circuit 13 is driven
intermttently in response to the output timng control signal VREGSP, and

atermnal 9 voltage of a capacitor (not illustrated) charged by the
constant voltage during a high level tinme period of the pulse signhal and
di scharged during a low level tine period of the pulse signal is supplied

to the oscillation.circuit.,10 as the .drive.valtage. That is, the constant
vol t age ci Fg&i%%g%éj fg%(ﬁ%??%%%?ﬁgno%rjlﬁvléls\%lattgéé C%?arag?f%g { Ebg Cpciﬂsgtﬁnl%ng

bet ween t he nstant voltage .and the voltage.lower than the canstant
vol tage byvpﬁgagﬁrgldﬁéjf%?rﬁ%E(?ngecvfgetﬁ?eap EFPBdCt heS el 3R TP lof t he
pul se signal to the oscillation circuit 10. Thereby, the oscillation
circuit 102BgdiliFEhdroperinbndevpkritsl Eorsnapiremt The peilvediivgadi rcuit 12
di vides a signal generated by the oscillation circuit 10 as descri bed above
to gener at esaunn el tedhsi ghal ltansen carcngta ¢ eserrendeisd wdlt@osount i ng.
The drive circuit 15 drives the display portion 16 based on the tinepiece
signal. The di spTayt pogtitde Worditspltaysledgeenirchi el ®rsimel idaketey bei ng
driven by the drive circuit 15. As described above, the electronic tinepiece

accordi ng dt-evkRe 1erBedimentl Nt bGi ksl AShEPRERARARILRN: +26 tfRI1 Rt ecti ng
from | eakage by bringing the swtch 27 of the oscillation

and the vecltage lower than the constant wveoltage by the

predetermined voltage by a period the same as that of the pulse

Ry

signal totheoscillationcircuit 10. Thereby, theoscillation
circuit 10 can be driven by lower power consumption.
The dividing circuit 12 divides a signal generated by
the oscillation circuit 10 as described above to generéte a
timepiece signal constituting a-reference of time counting.
The drive circuit 15 drives the display portion 16 based on
_thetimepiecesignal. fhédisplayportion16cﬁﬁplayscurrent
time or the like by_being driven by the drive circuit 15.
As described above, fhe eléctronic.timepiece according
to the embodiment shortcircuits the capacitor 26 for protecting
from leakage by bringiné the switch 27 of the oscillation
stabilizing circuit 11 into the closed state 1in.starting
oscillation. Further, the constant voltage circuit i3 starts
to oscillate the oscillation circuit 10 by supplying the drive
voltage of the power source voltage VDD. Thereby, the
oscillationcircuit10iseasilystartedtooscillate. Further,

after an elapse of a predetermined time period from starting

10



stabilizing circuit 11 into the closed state in starting oscillation.
Further, the constant voltage circuit 13 starts to oscillate the
oscillation circuit 10 by supplying the drive voltage of the power source
vol tage VDD. Thereby, the woscillation circuit 10 is easily started to
oscillate. Further, after an elapse of a predetermned tine period from
starting 10 oscillation, the continuous constant voltage | ower than the

power sourge.vo| 1t ,V . Zcrog’z%g?lh{oﬁg é%nEnggr%’fté’oé tla&‘ferl% k li.ed to the

oscillation circul 0. 0ScCi tion cifcul ontinues the
oscillation ration staply. § t her 'af%er anel apse .of a predeterm ned
tine_perio@?ag%yg%%g%?tyﬂgg?%% Q%a&?tgppg l?ﬁt85tﬁgeoggﬁWFaWP &Frcui t
loop by bringjng,the switch 27 into the gpen state, oscillation is
prevent ed FPBﬁJrJo%‘? ng st 6PPed By Hedkde, CBY CEhterti t t entI§F SR i vith§ t he
constant voltage circuit 13, the voltage |ower than  the constant voltage
and varyi ngSthl &2 pretet Br ¢ Hed & otadgeiugsange B alid atdrdr mberadd odr i ve
period is supplied to the oscillation circuit 10 to continue the
osci | I'ati ontalpey at itow.tFreraftorean silapectifes papdet ¢ oningd Lsmegrstictdut ed to
shortcircuit in starting oscillation and therefore, the oscillationis
easi |y stabyedsecandnsgiticecthectapacia ont2Ghiesosdinderitiec chtouthdocogci | | ati on
circuit loop after starting oscillation, the oscillation operation can be
restrai nedp§ nandieighghst oppech by hgakages cpen state, oscillation is
prevented from being stopped by leakage, by intermittently
Ty ' '
R drivingtheconstantvoltagecircuit13,thevbltagelowerthan
the constant voltage and varying in a predetermined voltage
range by the intermittent drive period is supplied to the
oscillation circuit 10 to continue the oscillation operation.
Therefore, since the capacitor 26 is cdnstituted to
shortcircuit in starting oscillation and therefore, the
oscillatibn is easily started, andﬂsince the capacitor 26 is

inserted into the ocoscillation circuit loop after starting

- ' osciliaticn, the oscillation.operation.can.be restrained from

L

being.stoppéd by leakage.

Further, in sfarting oscillation,‘ the oscillation
circuilt is driven by the high voltage and therefore, the
cscillation is easily car;ied out, and after carrying out thé
escillation, the osci‘llation circuit is driven by a low voltage
or driven intermittently and therefore, power saving formation
can be achieved.

Further, it is not necessary to separately provide an

11



Further, in starting oscillation, the oscillation circuit is driven by the
high voltage and therefore, the oscillation is easily carried out, and
after carrying out the oscillation, the oscillation circuit is driven by a
| ow voltage or driven intermttently and therefore, power saving formation
can be achieved. Further, it is not necessary to separately provide an 11
inverter for oscillation having a high drive function and an auxiliary
anplifying portion having a high anplification factor and therefore, |ow
power consunption can be constituted and the constitution can be

sinmplified. ,According to the, electrqnic tinmepiece. of t i nvention,

oscl |1 ati on BUAT EhAPACTErT ST & CATDE 5 Grbt €0 WhiTe A g™ 278 #bl e
constitution and ,mai ntai.nj | ow power consunpt.ion. Further,, the electronic
i mopi ece of* P VAT ot i P4E St P B S 2Tt b Tobst LT FoRt cror

ti mepi eces of an electronic wistwatch, an electronic clock, an _electronic

ti mepi ece haVichGhegedarandaPf BREET FORHIMRHON 96, PEngORStHARERE ARR | v

1 suitable for an electronic tinmepiece constituting a power source by a
“battery. a EhaNmmmnsitdteltaomedansbe simplified.

According to the electronic timepiece of the invention,
oscillation start characteristic can be promoted while having
a simple constitution and maintaining low power consumption.

| Further,>thé eleetionic timepiece of the invention is
applicable to various electronié timepieces of an electronic
wristwatch,anelectronicclock,aneleétronictimepiecehaving
a calendar function and the like, and is particularly suitable
for an electronic timepiece constituting a power source by a

battery.

(\ S
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1. An electronic timnepiece conprising: oscillating neans having a capacitor
for -protecting froma |eakage at inside of an oscillat#en-eireurt-—toop for
outputting a signal of a predeterm ned frequency; dividing neans for
outputting a tinmepiece signal constituting a reference of a tine counting
operation by dividing an output signal of the oscillating neans; driving
nmeans for outputting a drive signal based on the tinmepiece signal outputted
fromthe dividing nmeans; displaying nmeans for displaying current tine by
being driven by the driving neans; drive power supplying neans for
supplying a drive power at |least to the oscillating nmeans; and controlling
means for controlling the drive voltage outputted fromthe drive power
suppl yi ng neans; wherein the oscillating neans includes sw tching nmeans;

and “herﬁ%£%t$%<fﬂﬂﬁE%!HE”g means controls the switching neans to
shortcircui e capacitor in order to generate noise for oscillation

starting trigger ian stlatirogitotosepliéat ecdericisei:l |l ating means and insert
the capacitor to _.inside of the oscillation circuit |oop after %n el apse of

a predet er ni RF At Perieads 23VTHE Bl eRTOMIY tiHeptE Ucdsr ¢FRE fo A aim
1. wherei faxddie HONtHOldd R ARABSCCONLEDLE ENEodll VIO ROWRIr HHRPtkAdy

a signal of a predetermined frequency;

dividing weans for outputting a timepiece signal
constituting a reference of a time counting operaticn by
dividing an output signal of the oscillating means;

driving means for outputting a drive gignal based on the
timepiece signal outputted from the dividing means;

digplaying means for displaying current time Dby being
driven by the driving means;

drive power supplying means for supplying a drive power at
least to the oscillating means; and '

controlling means for controlling the drive voltage
outputted from the drive power supplyling means;

wherein the ogcillating means includes switching means;
“and

wherein the controlling means controls the switching means
to shortcircuit the capacitor in order to generate noise for
oscillation starting trigger in starting to oscillate the
oscillating means and insert the capacitor to inside of the
oscillation circuit lcop after an elapse of a predetermined
time period.

2. The electronic timepiece according to Claim 1; wherein

the controlling means contrels the drive power supplying

13



13 neans to supply a power source-veltage-te-t-he-oscillating means as the
drive voltage in starting to oscillate the oscillating neans. 3. The

el ectronic tinmepiece according to Claim1l; wherein the controlling nmeans
supplies a voltage within a predeterm ned range |ower than the power source
voltage and a voltage pulsating by a predeterm ned period fromthe drive
power supplying neans to the oscillating nmeans by intermttently

controlling to drive the drive power supplying neans by the predeterm ned

period after an el apse of a predetermined tine period fromstarting to
osci |l ate tHhBS®3EUd AEPRYY AEMEST 40UTHE Elldadcohp ¢he aepibtet lee&raNAg to

.claim?2; wherein the controlling nmeans supplies a voltage within a

- predet er mi neds ridrgerigaerolivage tihespawerngdyr cecudlragetmmdscd Malttiage

‘pul sating by a predeterm ned period fromthe drive power supplying neans to
.the oscill atmagnseans by intermttently controlling to drive the drive
-power supplying neans by the predeterm ned period after an el apse of a

predeterm ned times, perio@ fomsiantd RAnkiesel Lateding escichhaki ng neans.

5. The el ectronic tinepiece according to aim3, wherein the controlling

means Cont r ol hen dehy e PONRs) SURP XD, DEADS;LO suBBhYabhe powes source

voltage in starting to osc he osci ng neans, tHereafter

cont rol s the, dLye. RONEL: YRR YLIG,TRRLS 1R.SHBRLY 8,005\ ! Lage | over

é,voltage pulsating by a predétermined period from the drive
powefsupplyingmeanstotheoscilla£ingﬁeansbyinférmittently
»} controlling to drive the drive power supplying means by the
predetermined period after an elapse of a predetermined time

. period from starting to oscillate the oscillating means.

4. The‘elecﬁronic timepiece acgording to Claim 2;
wherein the‘controlling means supplies a voltage within a
predetermined range lower than the power source voltage and
a voltage pulsating by a predetermined period from the drive
powérsupplyingmeanstotheoscillatingmeansbyintermittently
controlling to drive the drive power supplying means by the
predetermined period after an elapse of a predetermined time
period from startiﬁg to oscillate the oscilléting means.

5. The electfonic timepiece according to Claim 3,
whereinthecontrollingmeanécontrolsthedrivepowersupplying
meénstosupplythepowerSoﬁrcevoltageinstartingtooscillate‘
the oscillating means, thereafter, contrdls thé_drive power
supplying means to supply a constant voltage lower than the

power source voltage by a predetermined wvoltage to the

14



power source voltage by a predeterm ned voltage to the 14 oscillating neans -
during a predetermined tine period until intermttently driving the drive
power supplying neans. 6. The electronic tinmepiece according to C aim4,
wherein the controlling neans controls the drive power supplying neans to
supply the power source voltage in starting to oscillate the oscillating
nmeans, thereafter, controls the drive power supplying neans to supply a
constant voltage |lower than the power source voltage by a predeterm ned

vol tage to ddhe 1108GiHd aldng MRS gdUr LRgqRcRA-RYRLE! Wi Red LL B Period until
intermttently driving the drive power supplying neans. %5 '
intermittently driving the drive power supplying means.

6. The electronic timepiece according to Claim 4,
whereinthecontrollingmeanscontrolsthedrivepowersupplying
means to supply the power source voltage in startingtooscillate
the oscillating means, thereafter, éontrols the drive power
supplying means to supply a_constant“voltage lower than the
powef séurcé voltaée by a piedetgrmined_ voltage tc¢ the

oscillating means during a predetermined time period until

,intermittently diiVing the drive power supplying means.
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