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conp#si sing an oscillator circuit 90 including a quartz crystal oscillae®r
produci ng a 32,768 Hz signal as conveppjeonal, a frequency divider-circuit
91 having 15 d|V|d|ng stages and produci ng ‘an out put 55 signal of 1 Hz, a
wavef or m conbi ni ng ci r depdt t@pinklor produci ng pul segpusfterdiinef er ent Wi dt h whi ch
are 3055Wn,ecessary for detecting and driving etc., a control circuit 923@gnd
a drivi 'BRet ection_circuit, 93 for P! yi ditferent drivin ul s -
(accord? g to the e%?stence non- QI ste(?t&ge (H)é E&t ec'Hson gqegnal@sto a
stepping notor 94 with a puI,_se wi dt hywhi ch suifs eanh conditipon. Hi . gure
20(,63,)5 and Figure 20( B) show an exanple of a driving/detecting circuit g{j

t he €l eatroni c timepi ece 60 of Figure 19(B). The drivingldetelkti ngt ci r &li t
conprises P gates 21 22 and N gates 23,24 which constitute - 60 CMOS

i nverters produci ngloutputs %, b app!ied Ho op'p05|t'é terftinal’s .of B coil 20
of the stepping not gr and one side of, a rgspecfive gdetecting yesisgtor:
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of a voltage conparator 30,31 is connected to respective outputs a, b and
each negative termnal is cohnected Ho a B85 di¥iding poiht ofHa balle.
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The rel ation between the inputs and outputs of the circuit of Figure 20(B)

-in the cases where the output Q of the flip-flop 74 is H (high |evel
voltage) and Qis L (low level voltage) is as follows: 25 ' )-(3—-
25 Table 2 input termnal out put termnal 30
30 fli %-f lop 74 121 124 101 GB2026 2160 B 9
1984 | 105 1006 107 L C H H H H
L Linvention dliscus¥ed above and is a pulse used in the second embodiment; and PS, is a signal for '

35 Q=H designating a period|ih which rotation andLnon-rotation conditions of the|1‘otor is detdcted. Each gulse of L

L L Figure 21(A) is applieel to a corresponding-nput termihhl of Figurel 21(B). PDs i$-hpplied to &terminal 140, H

L PS, |q_applled to a termingl{142, PD, |S|applled to ajterminal 14:p,|PD2 is app|_ed to aternpinal 144 ant[PS1 is 40

Q=L 5 appliedtoa terrr_l'nal 145, and an outeut signal froma dﬂectmg circyit is fed to q_qermmal 14{. The 5

L I_te minal 141 is conn ed to S-input of a §R FF 150 via gn AND gatg, 756 and is connected to one input fan H
AND gate 152. Thet inal 142 is connected to the other input of the AND gate 156 via a NOT gate 157 and

45 to the other input of the AND gate 152, and the out;IJ_ut of the AND gate 152 is applied to an S-input of a SR
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per f or meacraximtin taquels Ssurebaith apudts of 7[8amsed. but this is not necessary in the
first 4nbdhe wdihiof P lstangllepyvégmtmwat@rtlmegece is judged to be in an external alternating 40
GB2 0262T§9r|3t'°f'e'da" '31 it on di sc ed abo e and e used in the
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21(B). PBBectesdtagpmemdco a termnal 140, PS2 is applied to a term nal 142,

[err] s@ h‘t??"&"‘tf@rcmqﬁaﬁaslab@e aPDQ"ﬂeSte‘a fﬂ"@dlst’fcflgal’et?éfﬁhl’nw 144 and

[err] i °;!r5’r: ’o"i‘f'y“tf 'I“'"I”S"’P 55" % 'HI“a'be %P?Jet ecting
Ci rCL“gOH cf EA{:&% l‘[i'd i&p th |a g&’to&he 50
S-input @imifa (B)lafld #48r Wen hﬁ.auqemeﬁ §o(§ put *of
an AND gatsaceltsaope 6n éfRighais e terdifials 179, wonﬂzec;ts AND ghtd essrpsh@fga:mwanmot he
AND gat egdt&™B5\an &R BF 180)n §RFE181 51 ANDR gatetaltangeinkre 182, amAND gate 200 d ANEND gdte 152,
and the %ﬂ]tam'tesemeemempgestl@tw@waﬂs@nemmmwtst-mﬁmeBiﬁ)mmlmhtla:reeﬂsFF 151.
The t EPnPRHPI 143 i s connect ed to an R input of the SR FF 151 and to one 55
input of an OR gate 154. An 10 output of the SR FF 151 i's connected to one
i nput of an AND gate 153 the output of which is applied to 10 the other
i nput of the OR gate 154 and an output of the latter is applied to an
AND- OR gate arrangenent 155. The outputs Q[err] of the SR FF 150 are
connected to the AND- OR gate arrangenent 155 and the output of the AND OR
gate arrangenment 155 is-connected to a driving pul se output termnal 146.
The output of the SR FF 150 is al'so applied to an AND gate 157. [err] at
the term nal 145 appears at a 15 termnal 147 via the AND gate 157 and if -
~an external alternating magnetic field is detected the SR FF 150 is 15
set imediately and all detections are inhibited. In normal operation, when
‘ there |s no exterlor aIternatlng magnetlc fleld there is no output from
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not generated at the termnal 146. However, in the case where the rotor

dags not rotate then the signal applied to the termnal 141 is such that .

&; SR FF 151 is not set and the [err] output is H For that condition, PD2
58 nsec i s generated at the termnal 146 via the AND gate 153, the OR

gae

encount ers an external al ternating megnetic fietrd;—adetectton—st+ghrat—+s
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whose width is 15.6 msec. 30 Refergjng now to the arrangement shown in
Figures 22(A) and 22(B). Figure 22(I§§ is an exanple of the 30 control
circuit 92 designed ond;he basis @qgf the armpapgenent shown in:Figure 17.
Wavetoor ms whose timng chart is-as shown in Figure 22 (A) are generateg
fromthe conbining cirduit 95 shdwn in Figlee 19. The conbining circuit 95
i's conposed of an apprqpriate conbination of gate circuits whose inputs are
signal s which are generated from1t he dividéf circuit 91. 35 Referring now
to t4ge tlmng chart shqvvn in Fi gtbre 22(A) [pg rr] = 2.4 nmsec, [err] = 2.9
nsec, Pa2 = 3.4 nmsec, - 35 Pa3 = 3.9 nsec and these are normal driving'

pul ses and one of these pul ses i 9 chosen awmkpmatically according to the

| oad on the stepping not or and becones a nor mal driving pulse [err] iis a

correction |n t he_ case mhere the rotor is in a non-rotation condition
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55 ‘impedance elegtent across the coil. 1551

1
5. Anelect plece S cl | e f e
1 od vo(: ﬁé:o(fi%‘? ggcr iht er t% |mﬂ@d§}l§;§me§n%“m reg%; gggci:ﬁlgcﬁig‘cr ::]OE]I ;Bree 21
] e
( B) ande. &n@lﬁ&tohﬁdmhﬂed‘e B@cl Eﬂ‘ ad r@d'h@ th h‘ﬁvhﬁﬁtﬂ%ﬁar@rﬁ measls BfeBudniifat OUL put
of &0 dedsecwithigrg&iagdiatger pailsk wmtrbrateadplrémfortmagotdfwwmg dbying sighal€ihta@phblgafl Se gherr]
whi ch dagsingiie rotocitotratate pntiiBiilsgantidsh  @iched whigh msgutr@oﬁ@&tatean out put [err]
does nof- plagifonis timgpiece pylaiged in ggimGHrduding eounter maans which ¢aueps thevanging s appl i ed.
Si nce Jifg° Ijr‘r? ge ‘:g’fedﬁ gni I?“Qﬁ?’é’ s%fﬁﬁ‘é&‘f’%e waqth whigh qause, ﬁéﬂt°rt<er9tarer an 25

nreducing s

ext %f)nai %L’t@&?iﬁit.ngpmg 319 o oG 60 Ahn QLK UESI Ml © e

i nhi err normal driving p err]| are
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does not equal [err]. Wwen the N counter finishes counting N, an output .
the f becones H and, as a signal synchronised w ' gled to
th gate 204, the up-down counter is counted do““llﬁml"“mummll

el e nic éi "%'Zﬁ?t according to the present inventioh nay *have Fow power
cons i onGB2 ery capacity can be reduced for equivalent battery 10
life and m niaturisation of the battery can be achieved. Further, Since 1T.
i s diffi cUinORgatesD@an AR g#te205) anlANDighte 208) @l FF@ed, brOFF zod,caﬂtiteeéhenmaﬁvm

al t er nat icouptereeniingiut fror the AND gatei200-is farginsiproounting madd Bwlias inpw romitiee ANDaviesl and
speci fi c isdpithe réanting soderpytewss efthesountys arpdakenfronethy F2HR drd the REZABangd@eol vy

t he preg%‘tﬁ?ﬁt} T 98P cuerRmasenneried 9 a deRtterdRAang the iRt AP LRTthe SeFRY, S 3educt | on
of 35t WW&ss, reduction of cost and a hi gh quality electronic tinmepiece
may be produced. 35 CLAIMS 1. Anyglegtronic tinepiece including: a
steppi ng notor consisting of a stator, a drive coil and a rotor; 40 drive
means for applying a pul sidhorm driviagg signal pbp t he steppi ng notor;
detectitdg neans for detecting 40 when the |oad on the stepping motor is 10
such that the driving sigfal is inc8pable of €fausi ng the rotor to rotate
stepwi se and for detecti ng when t he st epping r;otor I's subjected to_the

I nfl uence of an external alternating nmagnetic field; and varying means for
increasyng the pulse width of the pgylses of thsg dri vi ng signal in respons%
to detection that either the driving signal is |ncapabl e of causing the
rotor to rotate or 45 the1stepping notor is sihj ected to the influence of
an external alternating magnetic field, one or nore 45 additional driving
pul ses bei ngor ener at ed to cause the rot 3‘?0 r tat éﬁ An el ectr ni c

ri e h g at rivi u 2
ti rrEpI é%e lbe | H%r%uz Epglaﬁge‘[ ?jt&gwaez andeq\és[ﬂ }fl:i gi Mﬂg g aes a 20
rotation 'a§te '95 si h drﬂmgb bhb HdrRAGH pﬁisgﬂflwhtcﬁ |sI ncapabl e
of causi rlﬁpl‘t ?anQ!IW ateQ0d W3 AUET gute0E)ai Sutpli dHped rh&t&ﬂinrfa&@gwhé}md&ed in
t he coil deymfgsving ;aatsberaaplra& strtaethé&ttmto&hémomsswemstgweperhﬁﬂl 1808 an
t er m nas exterrlaiterngtingAmghaicfield isidetbcterepthedetastiohsareibibitadc| ai m 1 25
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el ect r gniREoviqeeioneaguently the prepantigvantiontmay ayeshe advaniages, "&'S%f%é?ﬁ%&“oﬁed%m for
conpar PhgMETEss BT S yIF e Rieh JHe e e imepiges TR % PR i mpedance el e
with a refigmnce voltage to produce an indication of the strength of the
ext er nal magnetic field. 6. An electronic tinepiece as clained in any
precedi ng tl ahBlettrdnishimepiedsiRiudiag b stgpilEmonr dhdstiby 61 stafdta dG0e golidraiasotal; t h

| ar ger 4@arwiivé meaye for pridhdies ariulifdrsr deivieg sigel to €@ steppitdraotpip tigsectindraeans foededecting ng 40
si gnal i swhentheieedoe the Bteppingdtoterdgsychnthatitheadriving eignat ipinpapplle of capsinp the got t]P se

wi dt h i s PERSERYISGAAS dg‘ﬁﬁf EE"“E’HB‘*?‘ Pop mopr 15 i bigcted togthe h”e@?eé’

alternating va mcreasm ulse width o uls ? e rlvmg
ti mepi ec @y ..921 ﬁoﬁﬁﬁ BlodebatniRe héri‘tﬁ ngtr% e Fidtrats Sing b er t he
varyi ngs NtR&dispping nidkd? Gﬁe&edl%ﬁ ﬁ.h@ernt?ad? exitf WP Siferrdtin gﬁ&ﬁﬂaﬁ oﬁ@brdnd?é” Se s
wi dt h whi gabiticatigrsnglplBesHRING Gerletdd®d ALK thdrb@r td ddtate.ng means t hen reduci ng
sai d pul se2.wAd#electropls timefieceAnclainedih claim 10n whinkethe datetiggmepnsinchadds a rotainy

pr ecedi nfetectrigmeans fardetsqtingitat the dexing siggalisipggpablent equpingigerptor toggtate stepyise by g 2

026 21 etectlng the voltage mduced in the coil by oscilla |ons of the rotor after each drlvmg pulse has terminated.
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const i t Utz npu rom or the
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down- counswitetdng Yoeh@s fobaliehatey cornetting a extatindelow angedari elemént antl rblativeliiy h@d2 and

t he FF520@pedadcemtemepeacropsth¢@ily | . The outputs of the counter are connected5
to a decod®r Anglectnts timaeieesas siaimed ia elaim 4jpclyding corppaseiemyass fgecompyring (Jtuce s

oduced acros re latively high imped | m wnth a reference voltage to pro
ingbl € 3’ chatl oft strengtl'r'%t’he xten, % &;rt‘ag 1n§d T 5
6. An electronic tlmeplece s cla| #recedmg claimin whtcL the varying means a['é?sruEr] thgt
1 60 pulses with larger and Iarger Widths are arplled to the rotor when the driving signal is mcapabl35f 1 60
1 [Riigidg tRérotor 1 rétate Uikl a PllteViRdtR élr&aehedinih cduSesgiRitetonth eddaté.r om t he decoder

189 is equal Ahelettivpictiowepiade asiclaimbdig clpier Ecludi@ cogsss melrsoivhich catsguesraiying( B) and
i s appl i eveangtopireiu@R medeterri0ed rartiertof pulRSofSEId p@se wisth mbich tﬁ#eesmftf?fetm ttatgy - :
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does not appear at. a termnal 169 when the normal driving pulse is applied.
Si nce the out put of the AND gate 209 appear s at the term nal 169 if an 25
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N-counter 187 is inhibited when [er and-is applied every
second to the N counter 187 when [err] s not equal [err]. Wen the N

counter finishes counting N, an out pu M umﬂmumn H and, as a signal.
synchronised with [err] is applied to t he ‘up- down count er

is counted down. 30. Si nce an eI ectronl c ti rrepl ece alcordi nq;g-pozgafg Br esqnt

i hwent i COt

reduced I% !e L%{thpggé&r L Q)rls c'h aHL na\‘/'EI onna |S|r¥cge BoLtery can
be achi eh’a"u&bﬁ“gd vgt f rotate!std |sé\%hén§ ﬁfe ﬁ&t e?’ teppi 891 rgﬁést B‘t’ Yot Jh@e
appllcatuQaeﬁ&“alu@mﬁﬁgm ne fkmrnatlng nagne I C anti - nmagneti c

char act er BstAnegctidni tinitpieasalbtamnslly 2 Piedii descrbad \lvltlﬂ’é@féﬁie!t@ar@aﬁﬂﬁ%& the® not
have t @ #sompavyvingldrdwin@onsequently the present invention nmay have the 5

advantages of mniaturisation, reduction of 35 thickness reduction of cost
and a high quali tpyn.a@Joashgemaﬁ.mm duceds, 35 CLAIMG 1.

An el ectroni c Py Brgen] Oe. 26T G on ENdGE, B3] WGk VDG © Rhic GrtaErbatia bt belagpa.0f @ st at or,
a drive coil and a rotor; 40 drive neans for applylng a pul siformdriving
signal to the stepping nDtor detecting neans for detecting 40 when the

l'vad on the stepping motor is such that the driving signal is incapable of
cau5|ng the rotor to rotate stepwi se and for detecting when the stepping
nptor is subjected to the influence of an external alternating magnetic
ffeld; and varying neans for increasing the pulse width of the pul ses of
the driving signal in response to detection that either the driving signal
i's incapable of causing the rotor to rotate or 45 the stepping notor is.
subjected to the influence of an external alternating nagnetic field, one
or. nore 45 additional driving pul ses being generated to cause the rotor to
rotate. 2. An electronic tinepiece as clainmed in claim1 in which the
detecting neans includes a rotation detecting neans for detecting that the
driving signal is incapable of causing the rotor to rotate stepw se by
detecting the voltage induced in the coil by oscillations of the rotor
after each driving pulse has termnated. 50 3. An electronic tinmepiece as
claimed in claiml in which the detecting neans includes a nagnetic field
50 detecting nmeans for detecting the presence of an external alternating
magnetic field by detecting the voltage induced thereby in the coil. 4. An
electronic tinepiece as clainmed in claim3 in which the magnetic field
detecting neans includes switching neans for alternately connecting a

rel atively |ow inpedance el ement and a relatively high 55 inpedance el ement
across the coi

55 5. An electronlc timepiece as clained in claim4 including conparator
nmeans for conparing the voltage produced across the relatively high

i npedance elenment - with a reference voltage to produce an indication of the
strength of the external nagnetic field. 6. An electronic tinepiece as
claimed in any preceding claimin which the varying neans are such that -60
pul ses with larger and | arger pulse widths are applied to the rotor when
the driving signal is incapable of 60 causing the rotor to rotate until
@ pul se wdth is reached which causes the rotor to rotate. 7. An electronic
tymepiece as clained in claim6 including counter neans whi ch causes the
varyi ng neans to produce a predeterm ned nunber of pul ses of said pul se

wi dt h whi ch causes the rotor to rotate, the varying neans then reducing
said pulse width. 65 8. An electronic tinmepiece as clained in any .
preceding claimin which the detecting neans is arranged 65 GB2026 216
B 11 to inhibit detection that the | oad on the stepping notor
is such that the driving signal is incapable of causing the rotor to rotate
stepwi se when it is detected that the stepping notor is subject to the

i nfluence of an external alternating magnetic field. 9. An electronic
timepi ece substantially as herein described with reference to and as shomn
in the 5 acconpanyi ng draw ngs. '
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