ELECTRONI € TI MEPI ECE BACKGROUND OF THE | NVENTION Field of the Invention:
The present invention relates to an electronic tinepiece for displaying

time by carrying out a time counting operation

based on an out put signal of

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

there is utilized an el ectronic

ti mepi ece for displaying tinme by carrying

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

circuit.
nor nal

Furt her,

.crystal

or the like of arsebst n&t enpattheeRtiandi rect current cutting

_According to the el ecdlEGTROMICNEFMEEEEGE t he background art,
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based on an output signal of an osc1llatlon circuit.
Description of the Prior Art:
In a background art, there is utilized an electronic

timepiece for displaying time by carrying out a time countihg

operation based on an output signal of an oscillation circuit.

According to the electronic timepiece of théibackground
art, in.normal operation, the oscillation circuit is operated
by a predetermined-cénstant voltage supplied from a constant
voltage circuit forlcarrying'out.a sampling'operatioh,in order
to achieve low power éonsumption formation. TFurther, as a
countermeasure against a case in which a.terminal of a crystal
oscillator constituting the oscillation circuit is leaked by
Stainorthelikeofasubstratepattern;adirectcurrentcutting
capacitcr for protecting from leakage is inserted into an
oscillation .cifcuit loop to stabilize an oscillétion
characteristic.

However, an oscillation start characteristic of the

oscillationcircuitisdeterioratedbythelowpowerconsumption

formation, further, - a noise constituting a trigger of

|'ow power
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1 oscillationis. difficult to be inputted by the capacitor and therefore,

t here posses a problemthat the. oscillation start characteristic i's
further deteriorated. In order to pronote the oscillation start
characteristic, there are proposed inventions for pronoting the OSCI||atI0n
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 haV|ng a high

ampl |11 cation, { ooty (releket: I7: S2002: 200056, HOUEYSIGo SIS e

“inverter for os ation aV|n t he rive I on or e aUX|I|ary

anplifier avi a I|f| tion factor.is separately
provi ded, ?@%%%%ﬂ§53§§£%ep %Fe %ﬁ% dﬁﬁ%%%agngﬁﬁﬁ??Clli%F|%§f%§%§d or the

constitution becones conmplicat i,.S a problemof the invention to be
able to pr %et%ﬁ%%ﬁ&ﬁli%uﬁiﬁ$a5¥ et @ﬁ&P&@ggplstlc while having a sinple
constitution and maintaining | ow power consunption. SUMVARY COF THE | NVENTI ON
According to thel Avent fESrPquWéreeth%oﬁFéHﬂEHO%ﬁtaélté"&afr@rﬁt@rt%%ﬁrece
characterized in an electronic tinmepiece conprising oscillating neans
havi ng a capaes tgre faopgserednivagtisnanfar| pakagel zg ﬁh@uqﬁézldﬂaatnon
oscillation circuit |oop for

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
amplifier poition having a high amplification facﬁcr (refer
to JP-A-2002-280834).

However, since the inverter for oscillation having the
‘high drive fﬁnction’or the auxiliary amplifier'portioh having
thc.high amplificaticn factor 1s separately provided, there
poses a problem that power consumption is increaéed, or the
constitufion becomes ccmplicated.

It is a pﬁoblem of the invention to be able to promote
an oscillation start characteristic while having a simple

constitution and maintaining low power consumption.

ASUMMARY OF THE INVENTION
According' to the invention, there- is provided an
’electronictimepiececharacterizedjjlanelectronictimepieCe
comprisingoscillatingmeanshavingacﬁpacitorforprotectihg
from . a leakage ét inside of an:oscillation circuit loop for

outputtingasignal of apredetermined frequency, dividingmeans



outputting asignal of a predeterm ned frequency, dividing neans 2 for
outputting a tinepiece signal constituting a reference of a tinme counting
operation by dividing an output signal of the oscillating neans, driving
means for outputting a drive signal based on the tinepiece signal.
outputted fromthe dividing means, displaying neans for dlsplaylng current
time by being driven by the dr|V|ng means, drive power supplying neans f or-
supplying a drive power at least to the OSC|IIat|ng means, and controlllng

nmeans for:ﬁgpgﬁ%bhkﬁgnﬁn§ qﬁ{ e%%lé PQ&RH&EEQJ gfﬁt sﬁ?%éh.ng neans

~suppl yi ng nmeans, “where SCI a ng nmeans |nc

and the contr. I Lng_ an%)control % tchln nmeans_to SEOﬁg rCU|t the
capacitor 1n’s Far PG 9 OBt r}gyt it It H&pﬁéaﬁ 9%h rt t he
capacitor to |nS|de of the C|Ilat|on c rCU|t I00£?aft r.an el apse of a
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means to shortcircuit the capacitor in starting to oscillate the
osci | | at i RPSAHPAR tARd inpRdace hidrabaerPek tLee fres e 8L videngssansiat i on
circuit loop after an el apse of a predetermned tinme period. Here, there
may be corigrictwidoaameenst Fontdimplayiwy cirrens témerbﬁlhaﬁpgn@aﬁge@ontroIs
the drive power supplying neans to supply a power source voltage to the
osci |l ati iy hkank iadng means, drive power supplying means for supplying
adrive power at least to the oséil.latihg means, and controlling
means for controlling thedrive voltage outputted from.the drive
'pov;rer supplying means, wherein the oscillat';ing means includes
switching méa-ns; and the controlling means cqﬁtrols the
switching' means to shortcircuit the capacitor in starting to
oscillate the oscillating means and insert the capacitor to
inside of the oscillation circuit loop after an elapse of a
predetermined time period.

The Contfollin.g means controls thé switching means to’
shortcircuit the capacitor in starting to oscillate the
oscillating means and insert the.capacitor to inside of the
oscillation circuit loop after an elapse of a predetermined
time period.

-Here, t_here may be construc*;éd a -con_stitutio_n in 'thch
the controlling means contréls the drive power suiaplying mearns
to supply a power source voltage to the osciilati'ng means; as
thedrive voitage instartingtooscillate the.dsCillatingmeans.

Further, there may be constructed a constitution inwhich

‘the controlling means supplies a voltage within a predetermined



the drive voltage in starting to oscillate the oScilIating'neans. Fufther,'
there may be constructed a constitution in which the controlling neans
~supplies a voltage within a predeternmined 3 range |ower than the power _
source voltage and a voltage pulsating by a predeterm ned period fromthe
drive power supplying neans to the oscillating neans by intermttently
~controlling to drive the drive power supplying neans by the predeterm ned
period after an elapse of a predetermined tinme period fromstarting to
oscillate tNg;0s¢ildath g fBA S FUILNEAL vol HEELaR onsLE et e
constitution ign V\:hvjl crﬁ{ %}%eﬂg nt Fgl#f ng -n%%ns oﬁtr)cé)}l‘g&tiﬁe@%ﬂlve go r _
suppl yi ng t t ower.  so Q) _t i AR scillate
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the oscill neans, er, rive uppl yi ng neans
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period until intermttently driving the drive power supplying neans. BRI EF
,DESCRIPTICNhGFdTHEe9@%§@NFWRH§M§Q§:mﬁ%?%ﬁ%MFN@SPrﬂdﬁFéF@Fpéé PRFHODf the
present invention is illustrated in the acconpanying draw ngs in which:

Fig. 1 is afbpsckndebapenadt caprefetervhnedtpiregd odadeemndshgr t onan
enbodi nent of the invention; Fig. 2 is a-circuit diagramof a portion of the
el ectroni cto oscillate the oscillating means.
Fﬁrther, there may be constructed a constitution inwhich
the controlling means controls the drive power supplying means
to supply the power source voltage in étarting to osciilate
the osciilating means, thereafter, controls the drive power
supplying means to supply a constant vdltage lower than the
power source volfage by a predetermined voltage to .the
oscillating means during a predetermined time period unfil |

intermittently driving the drive power supplying means.

BRIEF DESCRI?TION OF THE SEVERAL VIEWS OF THE DRAWINGS

A preferréd form of the preseﬁt ihvention is illustrated
in the accompanying drawings in which:

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

Fig. 2 is acircuit diagramof a portion of the electronic
timepiece according to the embodiment of the invention; and
. Fig. 3 is a timing chart of the.électronic timepiece

according to the embodiment of the invention.



ti mepi ece accordlng to the enbodlnent of the invention; and F|g 3 is a
timng chart of the electronic tinepiece according to the enbodi nent -of the
i nvention. 4 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. ‘1 is a.
bl ock di agram of an el ectronic tinmepiece according to an -enbodi nent of the
invention. In Fig. 1, an electronic tinepiece includes an oscillation
circuit 10 for generatlng a signal having a predeterm ned frequency, a-
dividing.circuit 12 for generating a tinepiece signal constituting a

reference of tipBraeunyimesdy s didlo AN mulmuRrY ghBonaleiie oscillation
circuit 10, a drive circuit 15 for driving a display portion 16 for

di spl aying time ba edtLl ?8 Ehﬁleﬁeﬁhgﬁgaxﬁ' pak, 81C0PLERL cCLIf é'%.’te&‘l for

controlling the oScillation crrcurt a constant voltage circuit 13

i n synchroni sign frontt e IVIdI cijycuit 12, and the display
portion 16gl %gE§5%§|a° ﬁg %ﬂ? ent - ?IH%PO ?hégkeﬂrlo%y belng driven by the

drive circuit 15 }h q¢C|Ilgt|0n circuit ;10 includes an OSClLiatlon '
st abi | i zi ng ci r e 181 oD EOREFRARLG TaMeBLE R At NS RFFHh 2 -YER when

| eakage is hrought about in the oscillation circuit 10. The oscillation
st abi i zi n§+&FPati £01E A e td NI dpati Aot AV Dt 2cPrAgeFe B 1edkage and

an opening/closing switch connected in parallel with the capacitor arranged
at frequency, a dividing circuit 12 for generating a tlmeplece

signal constituting a reference of time counting by dividing
an output signai of tthe oscillation circuit 10, a. drive circuit
15 for driving a display portion 16 for dispiaying timeﬂbased
con the timepiecé signal, a control circuit 14 for controlling
the oscillation circuitllo and a constant voltage circuit 13
in synchronism with a signal frontthe dividing ciicuit 12, and -
the displéy'portion,16»for'displaying current time or the like
by being driven by the drive circuit 15.

The oscillation circuit 10 includes én oscillation
stabilizingcircuit]ﬁ.foréontinuingentoscillationoperation
even when leakage is brought about in the oscillation circuit
10. The oscillatibn. stabilizing circuit 11 includes a
capacitoer for pfotecting from leakage and.an opening/closing .
switch connected in parallel Qith'the capacitor arranged atv
inside of én oscillation circuit loop as described latef.

_The display portion 16 includes a motor, a.train wheel,
an indicatiﬁg hand for displaying time and the like when the
electronic timepiece is an analog electronic timepiece, and

includes a digital display of a liquid crystal display or the
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inside of an oscillation circuit | oop as described Iater, The dlsplay
portion 16-includes a notor, a train wheel, an indicating hand for

di splaying tine and the |i ke when the electronic tinepiece is an anal og

el ectronic tinepiece, and includes a digital display of a liquid crystal

. display or the 5 like for displaying tine or the Iike when the electronic
tinmepiece is a digital electronic tinmepiece. Further, although in Fig. 2, it
isindicated to supply a drive power only to the oscillation circuit 10

fromthe CQ@%Ea%r \&'sgﬁ%% 1%y Qe 13y @nd driue w&%‘?ﬁrt@pﬂé’c@@éﬁcto ot her
constituent elenents 1 4 through 16 are omtted, the drive power may be

constltuteglﬁgﬁ§ggglys %s&kéfkéf fgé@%%ﬁggmgiﬁéggﬁ el ements 12, 14 through

16 from the constant vo tag circult or t i Ve power may be

constituted to SHBPJC ectho L{J}} QM %t_Lheer t sTQ%dlc%’tetd gad% r%prenl ower is

constltuted to supp y at eas &9sel | atlon circu

t-ant o] t. t h d t I f
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of Fig. 1 are attached with_the sane notations. In_ Fig. 2, the oscillation
circuit 10VPhERGBeSIACEiystdr aBscidnizeomorer SipaRdit dtast@z EQRTR/E i nvert er

24, a resistor 25 and the oscillation stabilizing circuit 11. The crystal
constituent elements 12, 14 through 16 are omitted, the drive

‘powerméybeconstitutadtosupplyal&atdtheotherconstituent
elements 12, 14 through 16 from the constant voltage cifcuit
13, or the drive power may be éonstituted to supply thereto
from other path. That is, the drive power is constitutéd'to
supply at least to thecascillation.circﬁit 10 from the constant
voltage circuit 13,.

Figt 2 is a circuit diaéram showing details of the
oséiliation'circuit.lo shown in Fig. 1 and portions the same
as thqse of Fig. 1 are attached with the same 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 oscillation circuit loop.

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

27connectedinparallelwiththecapacitor26arrangedatinside
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oscillator 21, the capacitors 22, 23, the inverter 24 and the resistor 25
constitute the oscillation circuit | oop. The oscillation stabilizing circuit
11 is a circuit for continuing an oscillation operation even when | eakage
is brought about in the oscillation circuit 10, and includes a capacitor

26 for protecting fromleakage and an opening/closing switch 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 openiofgtakoss @il tontdolci retugral o SOFF Buppldeed rii/emotshaqgcentteh circuit
14. -The oscillation circuit 10 is constituted by a sem conductor integrated

circuit inghugd Bgnakgméa%seép;léx@ana7cldgéﬂﬁfz atnhct%br}]ﬂ?/c‘d’]}bﬁi%ig esgtibator 21,
acne

and the crystal oscillator is outwardly at to a circuit substrate.

A pover sounegaternipak,gh1tbe epnstant yoltage cirouit 143 is connected

wi th a power "source voltage VDD constituting an output voltage of a battery -

for the pover sourge (0ol Ll ystrated) A cantral LpuL(paction.gf Lhe

constant voltage  CircCuUi IS inputte an output "voltage r ol

i |  VREGUR i inputted with, tput. tim t.rol -si VREGSP.
| isl'lhgngonstaﬁten\}gg?lgﬁ:g%?,w@iﬁﬁgeﬁ%Sﬂlgggg% %%@%Qgﬂgggﬁéﬂﬁg&ﬁa&cor dance

with the control signals VREGJP, VREGSP fromthe control_circuit 14 to the
osci || ati oRteerddianthe crystal oscillator 21, and the crystal oscillator

21 is outwardly attached to a circuit substrate.
| A power source terminal of the consﬁant voltage circuit
13 is connected with_é power source voltage VDD conétituting
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 control signal
VREGSP. The constant voltage circuit 13 supplies a drive
voltégé VREG in accordance with the contrOl_signalé VREGUP}
VREGSP from the control circuit 14 to the oscillation circuit
10. |
Further, the oscillation circuit 10 constitutes
oscillatingmeans,thediﬁidingcircuileconstitutesdiﬁidiﬁg
means,'thez:onstant'voltage circuit.l3 constitutes drive power
supplyingmeans, thecontrol circuit 14 constitutes controlling
means, the drive circuit 15 constitutes driving means, the
displayportionIiicOnstitqtesdisplayingméané,and1juaswitch
27 constitutes switching means.

Fig. 3 is a timing chart of the electronic timepiece



10. Further,,thé oscilfation circuit 10'constitutes

dividing circuit 12 constitutes dividing neans, the constant voltage
circuit 13 constitutes drive power supplying nmeans, the control circuit 14
constitutes controlling neans, the drive circuit 15 constitutes driving

means, the display portion 16 constitutes displaying neans,
27 constitutes sw tching neans.

ti mepi ece

time TO when the power source of the

control circuit 14:005pHL810h Ner ARRNERGLELQSE AG: GRIVS

oscillating nmeans, the

and the switch
Fig. 3is atimng chart of the electronic -

7 according to the enbodi nent of the invention, portions the sane
as those ofaddardicate tabtadheiinvdtthoththsanmeemnol at) poscibhe pesambon of
the electronic tinepiece according to the enbodinment will be explained in
details ingef@ignrcert @ighi g. atet BE@HANE gitB BBl OhhoOVEotdNidng. 1, at

el ectronic tinmepiece is inputted, the

sty GgFEst o the

. . ne e .
oscillation stabilizing circuit 11 to bring the smnt%% 27 into a closed

(O state. enehynkhe 43080HLL 20,1283 LEIVAUS o, buebhRcaubboh 27 in

the cl osed sta

t he out put

taneous rew he contr Clrcul

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

‘electronictimepieceis inputted, the control circuit 14 outputs =

‘the opening/closingrcontrol signal COFF to the oscillation

stébilizing circuit 11 to bring the switch 27 into a closed
(ON) state. Thereby, the dapacito; 26 1s shortcircuited by
the-switch 27 in the closed state. |

Simultanebuslytherewith,thecontrolcircuit14oﬁ£puts
the output voltage control signal VREGUP at high level and the
output timing control signal VREGSP at high level to the constant
voltage circuit 13.

The cbnstént voltage circuit 13 continuously subplies
an output voltage of a voltage of the ﬁower‘source voltage VDb
invresponse.' té the output -voltage control signal VREGUP at high

level and the voltage in response to the cutput timing control

signal VREGSP at'high-ievel to the oscillation circuit 10 as

- a drive voltage.

Theoscillationcircuit]ﬁ)iscontinuouslysuppliedwith

the drive voltage of the power source voltage VDD from the

“constant voltage circuit 13 and therefore, the oscillation

circuit 10 easily starts the oscillation'operation. Further,

4 out puts
vol t age.control,.signal VREGJP at high | evel and the output
timng contrdl gigﬁgP“ hEEéB‘a ﬁ?gﬁogtbgﬁ'tothe const ant N



voltage circuit 13. The constant voltage circuit 13 continuously supplies

an out put vol tage of a voltage of the power source voltage VDD in response
to the output voltage control signal VREGUP at high |evel and the voltage
in response to the output tinmng control signal VREGSP at high level to the
oscillation circuit 10 as a drive voltage. 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 10sasd bheStaphsitdhe @sehldidian QRarald 89.¢1 - fElAgEn 28, Sice the
capacitor 26 is shortcircuited by the switch 27, “oscillation operation

s tri gger@gicpmm@?tda%er%ﬁo&f 28 #0d99beqoss! et of, aRerali g Gan easily

be started. Next after apse a pre me- period

fromtine h ont.ro |rc i.t 14 brings swi.tch .,27-into an open
(OFF) stat%ﬁe1ém§%£?é¥ 9? N %ﬁéﬁ%ﬁ’cfg FggllgrgteéFFﬁﬁe§ron1Ieakage IS
inserted into t OSCI||aIIOn circuit and_t herefore, even when | eakage
i s brought about"®Xteatosth§ ITdt ¢ Eeﬁﬁﬁ}ﬁgﬁgﬁel%fébﬂf?ﬁ%%%gmﬁn%%ﬁFﬁﬁﬁ out

wi t hout bei ng. hanpered by the capacitor 26. Next, at tinme T2 after an
el apse of REDHIHETOMT HBE T4 mEnepBPNbECE rohs ¢4 He 1 Pringscoie relltér cuit 14.

brings the output
27 into an open (OFF) state. Thereby, the capacitor 26 for

pfotectingfromleakageisinsertedintotheoscillationcircuit
loop.and therefore, even when leakage is brought.about, the
oscillationopérationisconfinuouslycarriédoutWithoufbeing
hampered by the capacitor 26;
‘Next, at tiﬁe T2 after an elapse of a predetermined time
,periodvfrom.time T1l, the control cifcuiﬁ_l4 brings the output
Voltage control signal VREGUP to low level. The constant
voltage circuit 13 supplies acjrive voltage of a predetermined
constant voltage lower than the power source vbltage VDD by
a predetermined voltage to the oscillation circuit 10 as the
5utputvpltageleresponsetx)theoutputvoltagecontrolsignal
 VREGUP at low_leVel; Thereby,.the oscillation circﬁit 10 is
dfiven by low power consumption. |
i .
Next, at time T3 after an elapse of a predetermined time
period froﬁ time T2, the control circuit 14 constitutes the
output tlmlng control signal VREGSP by a pulse signal having
a predetermlned perlod and a predetermined duty cycle The
cOnstantvoltagecircuit13isdrivénintermittentlyinresponse

to the output timing control signal VREGSP, and a terminal



vol tage control signal VREGUP to |low |l evel. The constant voltage circuit 13
supplies a drive voltage of a predeterm ned constant voltage |ower than the
power source voltage VDD by a predeterm ned voltage to the oscillation
circuit 10 as the output voltage in response to the output voltage control
signal VREGUP at |ow | evel. Thereby, the oscillation circuit 10 is driven
by | ow power consunption. Next, at time T3 after an el apse of a ;
predetermned tine period fromtime T2, the control circuit 14 constitutes

“the out putydlitBigRS £8 kel 1 $benel o tVREGSR: byt &4 puhsege @At nd1ash8gant
predeterm ned period and a predeterm ned duty cycle. The constant voltage

circuit 13ad&t@révaﬁr&ﬁgeénﬁigﬁniéweih:ﬁ@§eﬁﬁ§§xik&-%ﬂ% BULRHT 5§ AL DY
control signal VREGSP, and a termnal 9 voltage of a capacitor (not

0
illustrate har ged he. st ol t, r [ j me
period of t é‘c‘% se s%dng\l&gﬁ% %@g%ﬁg¥glgéﬁgﬁ?ﬁigé&;gifgﬁ%I%@e%eeﬁér%g%eri od of
the pulse signal .is.supplied to.the oscillati circuit 10 as.the drive
voltage.  Tha o pep {5 Tebit SRETaPEags Tt Lag SRRIEY S ReLtaRPoe
vol tage of a voltage pul sati ng between the constant voltage _and the voltage
| ower than the cORefamf: vbie age B2t he’olfdsifeCdrfiidd WoFtREE 165 BRPeri od
the sane as that of the pulse signal to the oscillation circuit 10. -

Ther eby, t R&1gscialtageott a gpitane prd seaanpdedmiorsrt ycopskanpvabiage
consunpti on. :
P and the voltage lower than the constant voltage by the

predetermined voltage by a period the same as that of the pulse
- signal tothe oscillation circuit 10. ri‘.hefeby, theoscillation
circuit 10l can be driveﬁ by lower pQWer consumption.
The dividing circuit 12 divides a signal generated by
Vthe oscillation circuit 10 as desc:rilbed above to genefate a
’time.piece signal constituting a reference of time counting.
The dfive circuit 15 drives the display portion 16 based on
_the timepiece.sigﬁal. The.' display portion 16 displa.'ys current
time or the like by being driven by the drive Circuif 15.
As described above, the electronic timepiece according
to the embodiment shortci_rcuits the capacitor 26 for p#otecting
from léakage by bringing the switch 27 of -t.he oscillation
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 voltage VDD.  Thereby, the
oscillationcircuit 10 i_s easily started tooscillate. Further,

after an elapse of a predetermined time period from starting

- 10



The dividing circuit 12 divides a signal generated by the oscillation
circuit 10 as described above to generate a tinepiece signal constituting a
reference of tinme counting. The drive circuit 15 drives the display portion
16 based on the tinepiece signal. The display portion 16 displays current
time or the like by being driven by the drive circuit 15. As descri bed
above, the electronic tinepiece according to the enbodi nent shortcircuits
the capacitor 26 for protecting fromleakage by bringing the switch 27 of

the oscillaldqan1astiali,| ikrngost i flblis 1doh £t Hnt Rey10lRfed sicat @ niaf sharting
oscillation. Further, the constant voltage circuit 13 starts to oscillate

the oscill @dut Wdiad O s uUnm Vidgsbher tid ves VRt ggeval vhheagaver _
source voltage VDD. Thereby, the oscillation circuit 10 1s easily started

to oscil latgpdiuther, A(d erqan glanse ok p.predaker m ned dhp pepLod from

starting ion, the ¢ontinuolds constant voltage I"dwer than the

power source Vvol.tage VDD is.supplied _as the drive voltage supplied to the
Poe 11 et ot oy e 208 R e IR Bl BR R BERRRE ERTee ( he
oscill-ation operation stably. Further, af ter an el apse of a predeterm ned
time periodtetdy i nERFERRE, PRECEATR] A0Te 26 AR HRad Fare BRTEPHeui t
| oop by bringing the switch 27 into the open state, oscillation is

by inserting the capacitor 26 into the oscillation circuit loop .

by bringing the switch 27:into.the open state, oscillation is
prevented from being stopped by leakage, by infermittently
drivingtheconstantvbltagecircuit13,ﬁhevoltagelowerthap
~the constant voltage and varying\in a predetermined voltage
range by the intermittent drive period is supplied-to the
oscillation‘circpit 10 to continue the oscillation opgration.
Therefore, since the capacitor 26 is constituted to
shortcircuit in starting _osgillation and thérefbre, the
oscillation is easily started, andfsince'the capacitdr 26 is
inserted into‘thé oscillation circuit loop after starting
oscillation, the oscillation operation can be restrained,fromJ
being stoppéd by_leékage.
Further, in starting oscillatiOn,f the . oscillation
' circuit is driven by the high voltage and therefore, the
oscillation is easily car;ied-out, aﬁd after.carrying ocut the
oscillat;on,theéscillationcircuitisdrivenbyealowvoltage-
ordrivenintermittentlyandtherefore,powersavingformation
can be achieved.

Further, it is not'necessary to separately provide an

11



" " . e AT R

J'-prevented from bei ng stopped by | eakage, by intermttently driving the

constant voltage circuit 13, the voltage |ower than the constant voltage
and varying in a predeternined voltage range by the internittent drive
period is supplied to the oscillation circuit 10 to continue the
~oscillation operation. Therefore, since the capacitor 26 is constituted to
shortcircuit in starting oscillation and therefore, the ascillation is
easily, started, and since the capacitor 26 is ‘inserted into the .

~oscil | ati odneeresi tfdoep AR ishanbiyDEg HSCidH atrier, rihetossidha@tdron
operation can be restrained from being stopped by | eakage. Further, in

starting oggktlaki@PAmpthe 9§§kkk%ﬁb%%a#ﬁﬂf&h&gh%ﬁ%ﬂh&%@a@idﬂﬁ%dﬂdﬁ‘V0|tage
and therefore, the OSCI|¥atI0n is easSily carried out, and after carrying

out the ogghl{@ply y an?o‘&ﬁ?éde@ 'c%ﬂsﬁmgﬁ%h LSn \?évg&wlﬁ;é@d"%gﬂtage or

driven intermttent efore r-saving fornmation can b

achi eved. rther i S _not_necessar parately provide an 11 inverter
for oscillatfon’hz R}Fﬁfloqn ?\ﬁ%ngﬁﬁéﬁléﬁ and an auxiliary anpllfylng
portion having I|f|cat|on factor , and therefore,, | ow power
consunption can %Eﬁfsrt £6t Bl SE RS iCohERFR L1E Fo1P fc BRC H G Hp1 G ed.

According to the el ectronic tinepiece.of the invention,
oscillation start characteristic can be promoted while hav1ng

a simple constitution and maintaining low power consumption.

Fﬁrther, the electfonic timepiece of the invention is
applicable to various electrbnié timepieces of an electronic
wristwatch,anelectroniccléck,anelectronictimepiecehaving
a calendar function and the like, and is pa:ticularly suitable
for an_electronic timepiece constituting a power source by a

battery.

12
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oscillation start characteristic can be pronoted while having a sinple
constitution and maintaining | ow power consunption. Further, the electronic
ti mepi ece of the invention is applicable to various electronic tinepieces
of an electronic wistwatch, an electronic clock, an el ectronic tinepiece
having a calendar function and the like, and is particularly suitable for
an electronic tinepiece constituting a power source by a battery. 12 Wat
is clainmed is: 1. An electronic tinmepiece conprising: oscillating neans
havi ng a capagi tar ~farnrrotecting from a | eakage at inside of an-:
oscillation circuit loop for outputting a signal of a predeterm ned

frequency; dividing megps.{9 it 'qgﬁhﬁg s{gnal  constituting a
ref erence of a.t?ne count?%gégééﬁ£$2%$ﬁ§®£%é%i I g eEg’fldc%utput signal of the
oscillating neans; _dri vi peans _f.or .qut putting, a ive signal based on the
Crepl ace oi gnal GE pitt BaS PERREHE A T R HEARE TOrIT eSSy 1y Redhs Tor
the driving_neans; drive power

di splaying current tine by bein drjiven,b
Suppl yi ng. AEHA: A5 ABSRYPRG 3 8P Fbb! Bbheh CLAFULEASCR o1 ABLBLEFHFE I ng |

- neans; and controlling means for controlling the drive voltage

a signal of a predetermined frequency;
dividing means for outputting a ‘timepiece' signal
coﬁstitutingareferenceofatimecountingoperationbydividing
an oﬁtpuf signai of the oscillating means;
driﬁing means for outputting a drive signal based on
the timepiece signal outputted from the dividing means;
di5playing means for displaying eurrent time by being
..driven by the driving'means;
drivegmwersupplyingneaﬁsforsﬂpplyinge&drivepower
at least to the oscillating meane; and
controlling means fer controlling the drive voltage
. outputted from the drive power supplyieg means ;
wherein the oecillatinglneans includes switchinglneans:
and
wherein the controlling means controls fhe~switching
‘means to shortcircuit the capacitor in starting to oscillate
ﬁhe oscillating.means and.insert the capacitor to inside.of
theoscillafioﬁcircuitloopafteranelapsecﬁfapﬁedetermined
~ time period.
2. The electronic timepiece according tec Claim 1;

A

whereinthe controllingmeans controls thedrive power supplying

13



. outputted fron1the drlve power supplylng means; wherein the 050|Ilat|ng
means i ncl udes: switching neans; and wherein the controlling neans controls
the switching means to shortcircuit the capacitor in starting to oscillate
the oscillating neans and insert the capacitor to inside of the oscillation
circuit loop after an el apse of a predetermined . time period. 2. The
“electronic tinepiece according to Caim1; wherein the controlling neans
controls the drive power supplying 13 neans to supply a power source

vol t age tomkhBsasCELbpl i RgpiRaRS oS N8l Hidv e veht 38R 111N asti akthdithd O
oscillate the oscillating neans. 3. The. electronic tinepiece according to

Caiml, whefes 'Eirtl'{!r% 98P££ﬁé|1rﬂgt%%% gSUPRI £ 1 f%ﬁt‘é?'thégésc‘!‘iifé&ﬁg

predeterm ned range | ower than the power source voltage and a voltage
pul sating py.aspredeternined period fromthe drive power supplying neans to
‘the OSC|IIat|ng means by intermttently controlling to drive the drive

power suppl yi ng ans redeterm ned period a ter apse, of a
predet erm ned ti ﬁ?%oerf?% QG (PRI G ATGH s@raﬂné ‘ng neans.

4. The electronic tlne i ece according to Claim 2; mhereln the controlling
means suppWP@§eénv5h?a§§nﬁFPﬁﬂhna means supplies a voltage within a

predetermined range lower than the power source Voitage and

é,voltage pulsating by a pfédétermined,period from the drive

powersupplyingmeanstotheoscillatingmeansbyiptermittently

Cont;olling to drive-thé drive power supplying means by the

pfedetermined period after an elapse of a predetermined time
. period from starting to oscillate the OSCillating means.

4. The electrohic timepiece acéordiﬁg to Claim 2;
“wherein thé controlling ﬁeans supplies a voltage wifhin a
predetermined range lower thaﬁ the power source voltage.and
a voltage pulsating by a predetermined-period frém the drive
powérsupplyingmeanstotheOSciilafingmeansbyintermittently
controlling to drive the drive power supplyihgvmeans'by.the
predetermined period after an elépse of a predetermined time_
period from startiﬁg to oscillate the oscillating means.

5. The electfonic timepiece according to Claim'3,
wherein the controllingmeans controls thedrive power supplying
meénstbsupplythepowersourcevoltageinstartingtooscillaté
the oscillating means, thereafter, controls the drive power
supplying means to supply a constant voltage iower than the -

power scurce voltage by a predetermined voltage to the

14



predeterm ned range | ower than the power source voltage and a voltage

pul sati ng. by a predeterm ned period fromthe drive power supplying neans to
. the oscillating means by intermttently controlling to drive the drive
power supplying neans by the predeterm ned period after an el apse of a
predetermned time period fromstarting to oscillate the oscillating neans.
5.. The el ectronic tinepiece according to Claim3, wherein the controlling
means controls the drive power supplying neans to supply the power source
vol t age i nostatiangng onescs | dutieng tdeposda tdatimgl nelares , pdhigrde afrttdr],
controls the drive power supplying nmeans to supply a constant voltage | ower
. than the povermbsotscel yoltagienhdytise pioes qmaeneciu\pcpﬂtyag@ teahlbe 14
oscillating neans during a predetermned tine period until intermttently

driviing the driveg, powerhe Wit i it alisnefecEh@ RlgeinNite tdinaRpi ece
according to Caim4, wherein the controlling nmeans controls the drive

poner SUP%B{%P&mEﬁ?%%ntt‘}oiliEHh%é erEo@Hﬁ&ﬁrW}e?%ﬁ%g’é&;ﬁﬂ?ﬂgng to

~oscillate "the osci Iatlng nmea reafter, contro
suppl yi ng ean sy p constant vo t E source
vol t age by a%%§E8§H§4% cFB%W? guf é?r gﬁ?%ﬁgﬁﬂﬁsa
predetern1ﬂ€d tinme perjod until fnter ttentlg eidrlveefomer
suppl yi ng %UE?CH. atlng means, thereafter, contr s t e drive pow

supplylng means to supply a constant voltageelower than the
'power source voltage by a predetermined voltage to the
‘oscillating means during a predetermined time pefiod‘uﬁtil

‘intermittently driViﬁg the drive power supplying means.
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