STEP MOTOR DRI VE CIRCU T AND ANALOG ELECTRONI C Tl MEPI ECE BACKGROUND COF THE
| N\VENTI ON Field of the Invention: The present invention relates to a step
notor drive circuit and an analog electronic tinepiece. Description of the
Prior Art: Ina background art, there is utilized an anal og el ectronic
timepiece for driving to- rotate a tinme hand for indicating tinme of an hour
~hand, a mnute hand or the like by a step notor. The analog electronic

{i mepi ece ek USEA ok SR IRk BO Al berRalatesthepthER hand and

a step notor drive circuit i vVing e step notor and is
constituted to indicate tine by the tinme hand by driving to rotate the
step notor by the step notor drive circuit based on a tine signal

constituting a reference_of tine é for exanple, JP-B-57-18440 and
JP-B-63-18149). Fig. 10 PRCKGRYYR QFcﬁ%E)%NHQN 4R step notor drive

circuit wused for the analog el ectronic tinepiece of the background art.
In Fig. 10, thdistlgpodptbe dpveatéPReuit includes a first transistor pair
conprising a P-channel field effect transistor (FET) 21 and an N channel
field effect t Thedstiant2hventsiopondlateahsiastte paior donpeicsiragid
P-channel field effect transistor 24 and an N-channel field effect
transi st amdAn dmalioeg eeansonfoot imkptisteat ed) for driving the respective
transistors ONVOFF | ‘and N-channel field effect transistors 20, 23
respectively Description of the Prior Art:
Ina backgroundart, thereisutilizedananalogelectronic
timepiece for driving to rotate a time hand for indicating time
of E_tl’l. hour hand, a minute hand or the like by a step motor.
The analog electronic timepiece includes the step motor for
driving to rotate the time hand and a step motor drive circuit
for driving to rotate the step motor and is constituted to
indicate time by the time hand by driving to rotate the step
mcotor by the step tnotor drive circuit based on a time signal
conStituting a reference of time (refer to, for example,
JP-B-57-18440 and JP-B-63-18149).
Fig. 1l0isacircuitdiagramof the stepmotordrivecircuit
used for the analog electronic timepiece of the background art.
In Fig. 10, the step motor drive circuit includes a first
transistor pair comprising a P-channel field effect transistor
{({FET) 21 and an N—channel field effect.transistor 25, a second
transistor pair cbmpris.ing a P-channel field effect transistor. -

24 and an N-channel field effect transistor 22, driving means

(not 1llustrated) fordrivingthe t:espective transistors ON/OFF



connected in parallel with the transistors 21, 24 for a counterneasure of
~electrostatic resistance. The transistors 20, 23 are always. brought into
an OFF state. The step notor drive circuit is constituted by an integrated
circuit (1C, and a connection point of the transistors 21, 22 and a
connection point of the transistors 24, 25 constitute output termnals
Qutl, Qut2 of the integrated circuit and connected with drive termnals of
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step not or ef mned di rection by supplying ah ating
si.gnal to__the step.notor gty drivin t%eﬁfir.s transi stor pair and the
second trgﬁg?es(fg?gpépr paé\r[aéﬁr? ety ntgﬁ AVAEE O ?Ji’vi 26 'l%?j& rbtate the
motor. That is, in driviqrp 510 rotate the notor, the _driving neans drive
the firstCPPRANSTEEHFUPRAIGT SABCERBSERESA ST rShéiSt-or TRGI hr ittt y in
the ON state b%/'bri nging the first transistor pair into the ON state by
bringi ng £he 2% rafiatvrss Arowght nintq i QFBtdtedeand dri vi ng t he
transistors 24, 22 into the OFF state, successively, by bringing the
second transistloz paep imtten hér O statreuly brs ngomgtiteted abyi strors 24,
22 into the ON state and driving the transistors 21, 25 to the OFF state.
Ther eby, iheegt®pedoicdirc2Bti S(Tr) yveAnto & oah@eckNohheqiredeber nilned
direction by supplying the alternating signal to the step motor 26. 2
Further, tRaRsakidgs (416 70t ahdf &rcdi&ddloh Jidicnart e transistors
'24,25constituteoutputterminalsOutl,OutZoftheiﬁtegrated
circuit and connected with drive terminals of a step motor 26
for an electroﬁic timepieCé.
The driving means rotate the step motof 26 in- a
predetermined.directidn.by supplying an alternating signal to
the step motor 26 by driving the first transistor.pair and the
second tiansistor pair alternateiy in an ON state in driving
£o rotate the motor. That is, in driving to rotate the motor,
-.thedrivingmeansdrivethefirsttransistorpairandthesecond
transistor pair alternately in the ON state by bringing the
first transistor pair into the ON state by bringing the
transistor52l,25intotheONstateanddrivingthétransistors
24, 22 into the OFF state, successively, by bringing the second
transistor pair into the ON state by bringing the transistors
24, 22 into the ON state and driving the transistors 21, 25
to the OFF state. Thereby, the stepmotor 26 isdriven to rotate

in the predetermined direction by supplying the alternating

signal to the step motor 26.



step notor 26 at a predeterm ned rotational position, the dr|V|ng means
shortcircuit both terminals of the step notor 26 by driving the _
transistors 21, 24 to the ON state and driving the transistors 22, 25 to
the OFF state. The transistors 20, 23 are naintained always in the OFF
state, thereby, the transistors 21, 22, 24, 25 can be protected against
destruction or deterioration by static electricity. However, the
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circuit and is con ansi stors havi ng arg sizes 1o pronDte a
protecting_func Therefo the tr i stors hayi y,a sin

function g? ppﬁéoﬁ?gf%kﬁPﬂ%d%ﬁ?ﬁ%+?e%58€%€lgn?%PS@ g ge%ﬁﬁ&“Pﬁ&P' ore
downsizing is difficult rtg , when the |ntegrated circuit ,is

consti tut ‘EanﬁsbPBBFéﬁWhgg% PR BRe FERIB Ry 4° PEsEdF Y poor s
posed. Further, although when a notor having a |large torque is wused as the
Mot or 26, thE FUREEIBROBE 23uFdl Yo hhe AN sirage ahd deivéng et iansisgoast ed. for
the transistors 21 through 25, transistors having |arge sizes are needed

in additioh,td5tte tnﬂ(ﬁﬂﬂnahq}EtranS|stors having the large sizes to pose-a
problem that downsizing is difficult. It is a problemof the invention to
provi de a step T arandibverei 20023 eapahs EnodisedRiWayg anl eigerdr i ve
current to a step notor and capable of being downsized. 3 Further, it is a
probl em oftibe, itRveBbyORHOtRRAYEHE0RB 21, 22, 24, 25 can be protected
against destrgction or déterioratioﬁ by static electricity.
However, the transistors 20, 23 are provided with only
" a function as a protecting circuit and is constituted by
_transistorshavinglargesizestqpromoteapr¢tectingfunction.
Theréfore, the transistors having only a single function of
the protecting circuit occupy a lérge space and therefore,
downsizing is difficult. Further, when the integratedcircuit
is constituted, a problem that an efficiency of utilizing a
space 1s poor is pésed.
Further, although when a motor having a large tdrque is
used as the motor 26}_a function of-supplying a large drive
current 1is requested. for the transistors 21 through 25,
transistors having large sizes are needed in addition to the
protectingtransistorshavingthelargesizes1x>poseeaproblem
that downsizing is difficult.
It is a problem of the invention to provide a step motor

drive circuit capable of supplying a large drive current to

a step motor and capable of being downsized.



anal og el ectroni'c ti mepi ece capable of using a notor having a.large drive
current and capabl e of being downsi zed. SUMVARY OF THE | NVENTI ON' Accor di ng
to the invention, there is provided a step notor drive circuit
characterized in a step notor drive circuit conprising a first transistor
pair conprising a first and a second transistor, a second transistor- pair
conprising a third ‘and a fourth transistor, and driving means for rotating

a step notor i redeterm.n hrecti by _supplying an alternating
signal to the éﬁ%ﬁ*ﬁ%%o?£b§g§1§39§% §|§k rﬁ%%ﬁgegﬁéxPig%tprQ$%%%g§tor pair

and-the sgcond tranz%gtor'gair to an ON %iate 'in.drivin%.tohrotate t he
mot or  and HHIRH fg BOTH A VeTERHFHaFEPaBt St ik I B ottt Yo "2 VeE e | evel

by driving the first and the third transistors.to an ON state and driving

the secorftl HHdPe tHe Fo G Sitafdids CoPELLs 8 BRENGt 4PENFHZBHaki ng t he
notor, the step notor drive circuit further conprises a fifth transistor
connected in parallel with the first transistor and a sixth transistor
connected in parallel with the third transistor, wherein the driving means
drives the fifth transi st GUMMAREYN OFONHT aiN&EWAEONt he first transistor is
driven to the ON state in driving to rotate the notor, drives the fifth
transi stor to2arnco@kEngtted ehahewehnhe ohi, Sthdfeahs psbef.diesl dst¥pmottort he ON
~state in braking the notor, drives the sixth transistor to an 4 ON state

when the dhived ¢T@nsitSt@atsctididvany thhthesEbhshater WRidel Wikguti® rotate
the nmotor and drives the sixth transistor ' '
'comprisir_l.g a first transistor pair comprising a first and a
second transietor, e second transistor pair comprising a third
and a fourth trensisto_r, and driving means for rotatin‘g a step
motor in a predetermined direction by supplying an alternating
signal to the step motor \b.y alter’nateiy driving the first
transistor pair and th_e second transistor pair to an ON stéte
indriving to rotate the motor and driving both drive terminals
of the step motor to a same level by driving the fi.rst and the
third transis_tor-s to an ON state and driving the second and
the fourth transistors to an OFF state in braking the motor,
the stepmotordrive cireuit further eomprises afifthtransistor
connected in parallel with the first transistor and a js‘ixth
transiSto.r. connected in parallel with the tﬁird ﬁr-ansistorr
wherein the driving means drives.the fifth transistor to aﬁ
ON state when the first tr'ansister is dﬁiven to the ON state
- in driving to rotate the moto_f, drives the fifth transistor

to an OFF state when the fist transistor is driven to the ON

state in braking the motor, drives the sixth transistor to an



to an OFF state when the third transistor is driven to the ON state in

braki ng the notor. The driving neans drives the fifth transistor to the ON

state when the first transistor is driven to the ON state in driving to

. rotate the notor, drives the fifth transistor to the OFF state when the
first transistor is driven to the ON "state in braking the notor, drives

the sixth transistor- to the ON state when the third transistor is driven

"to th t tate the mot d th
transi stoyt f%e&eh Balut G s 4% A del R Y TS e o
t at b the moto th truct ed titut |
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transistors of a _sanme channel and the third and the sixth transistors are
const i t utsd By FFahkrsedrRendiths Shmedchammel StPurther veReke thy Be
constructed a constitution in which the first and the fifth transistors
are constftatedimbyprakignsidiometer.di fferent channels and -the third and the
sixth transistors are constituted by transistors of different - channels.
Furt her, there Tey dive véiogsteans et iaresonbei f uf tlort namsitstelr tohehd iONst

t hrough the sixth transistors are constituted by a sem conductor

i nt egr at esk £t ¢ Gthen, thieeflirsst t antls {deof i 4 Rrivyer apstBéoDS ArLLcdmstitut ed

by physically dividing a single. one of a transistor and the third and the
sixth trapsi$imf So rotate the motor, drives the fifth transistor to

the OFF state when the first transistor is driven to the ON

state ln.braklng'the:motor, drives the sixth transistor to the

ON state when the third transistor is driven to the ON state

in driving to.rotate the moter and drives the sixth transistor

to the OFF state when the third transistor-is driven ﬁo the

ON state in braking the motor.

Here, there may be constfucted,a constitution in which
the first and the fifth transistors are constituted. by
transistors of ‘a same channel and the thifd and the sixth
transistors are eonstitutedlnftransistere of a same channel.

Further,theremeybeconstructedemxﬂStifutioninwhich
the first and the fifth transistors are constitﬁted. by
transistors of'differenewchannels and the third and the sixth
transistors. are. constituted by transistors of“ different
channels.

Further, theremay be constructed a constitution inwhich

.'the first through the sixth transistors are constituted by a

semiconductor integrated circuit, "the first and the fifth



are, constituted by physically dividing a single one of a transistor.
Further, there may be constructed a constitution in which an area of the
fifth transistor is larger than an area of the first transistor and an
area of the sixth transistor is larger than an area of the third
transistor. Further, according to the invention, there is provided an
anal og el ectronic timnmepiece characterized in an analog electronic

ti mepi ece ri.Si a step notor for drivin otate a time hand and a

step nntd$£%ﬁ$%é§%ﬁ%nﬁﬁ% qg%&F&%géeFogyp%%%?lg?%gyH%%%iﬁ%ﬁgefIﬁﬁﬂglﬁ_gnal

constituting a reference of ti for. driving to rotate the step notor and
SntnBy LB PR

i ndi cati ng'TiMe @ gy é¥ve Stome & % Gt (HERIETPSY t he
step. notor drive circuit, wherein the step nmotor drive circuit is
const i t ut¥F b§OBSFHEUEHE BYephwsteRldYi FéViriag 2 attei R ngnet 8fay one of
Clainms 1 through 5. BRIEF. DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS
A preferreridrsiOf- t he present invention is illustrated in the
acconpanyi ng drawings in which: Fig. 1 is a block diagram of an anal og
el ectroni c ti nepimder,acberdmay tocenbodioeat & ofnsthietunveninomidii g. 2 is
a circuit diagramof a step notor drive circuit 6 used in an anal og
- el ectroni#n tiv@pbEcehactiofth nganeitherf i & starpabadiareat 8fed her ivheent i on;
Fig. 3is atimng chart of the step notor drive circuit
- first transistor and an area of the sixth transistor is larger
than an area of the third transistor.
Further, according to the invention, there is provided
-an_ ‘analog electronic timepiece characterized in an - analog
electronic timepiece comprising a step motor for driving to
rotate a time hand and a step motor drive circuit operated to
count time based on a time signai _cc_mstituti.ng a reference of’
time for driving to rotate the step motor and indicating time
by the time hand by driving to rotate the motor by the step
motor drive circuit, wherein the step motor drive circuit is

‘constituted by using the step motor drive circuit according

to any one of Claims 1 through 5.

BRIEF ‘D‘ESCRIPTI.ON' OF THE SEVERAL VIEWS OF THE DRAWIN_GS
A preferred form of the present invention is illustrated
in the accompanying drawings in which:
' Fig. lisablockdiagramof ananalogelectronictimepiece
according to embodi.ments of Ithe invention;

Fig"2 is a circuit diagram of a step motor drive circuit



used in the anal og electronic. tinepiece according to the first enbodi ment
of the invention; Fig. 4 is a circuit diagramof a step notor used in an
anal og el ectronic timepiece according to a second enbodi nent of the
‘invention; Fig. 5is a timng. chart of the step notor drive circuit wused
in the anal og el ectronic tinmepiece according to the second enbodiment of
the invention; Fig. 6 is a circuit di.agramof the step notor used in an

anal og el ni ¢ tineple rding. i_rd _enbodi pent f. the

“inventi onu;eSC |gg %niésl{%l%q %ﬁﬁgggﬁgrg?%éﬁ%é%gﬁg%t%gpgdglg&eheci%rl(lfﬁitt used

in the analog..el ectrgnic ti.nepi ece according to the third. enbodinment of
SRRy o ibe, 1EVPRR

the i nvertion T “a '{GVPELTHP di agram of a step notor drive circuit

used in an anal og electronic, tinepiece _according to a fourth £ enbodi nent of
‘the invention; P9y, 391§ @ BiPiNY ifiadtart bhe tHersrepoaviorVaGiFe et cui t

used in an anal og el ectronic tinmepiece according to the fourth enbodiment
of the i Maaf isntheardatieg. ehertirony ¢ tingrt cae aapamdiina totdpe #dEer drive
circuit wused in an analog electronic tinmepiece of a background art. 7
DETAI LED eDESCRInHON fOE HEHEnPREEERRED EVBODI MENTS Fig. 1 is a bl ock di agram
of an anal og el ectronic tinepiece according to enbodi nents of the
~invention and iFdga Bl dgka diiaghaim diagram of a step motor used in an

analog electronic timepiece accofding to a second embodiment

of the invention;

Fig. 5 1s a timing chart of the step motor drive circuit
uSedjjltheanalogelectronictimepieceaccordingtx)thesecond
embodimént of the inventibn;

Fig. 6 is a c¢ircuit diagram of the step motor used in
'ananalogelectroniqtimepieceaccofdingto(athirdembodiment
of the invention}

Fig. 7 is a timing chart of the step motor drive circuit
used in the analog'electronié timepiece according to the third.
embodiment of the invenfion:

Fig. 8 is a circuit diagranlof@astepznotor'drive circuit
uséd in an analog electronic timepiece according to a fourth
embodiment of the invention;

Fig. 9 is-a timing chart of the step motor drive circuit
used in an analog'electrODic timepiece according to the fourth

~embodiment of the invention; and

Fig. 10 is a circuit diagram of a stepmotor drive circuit

used in an analog electronic timepiece of a background art.



common to respective enbodi nents described later. In Fig. 1, an electronic
timepi ece includes an oscillation circuit 10 for generating a signal of a
predeterm ned frequency, a dividing circuit 11 for generating a tinmepiece
signal constituting a reference of tinme counting by dividing a signal
generated by the oscillation circuit 10,a notor pulse generating circuit
.12 for generating a drive pulse for driving a step notor 14 of the

ti mepi ece based on the tinepiece signal, a notor driver circuit 13 for
driving to rotate the step notor 14 in response to a signal fromthe notor

Raving a i1 ai PRGLED RRAC ﬁP&Eﬁwciﬁeﬂaﬁnéﬁ%Fé%ﬁ%Eﬁﬁvﬁ I B or the

i ke. The oscillation circuit 10, the dividing circuit 11, the  notor pul se.
generating circddid- h?saﬂl@%d%%@m@ﬁ%@n@l%@#?ctxsneeﬁémeme@ea st ep
‘notor drive circuit.. Further, the oscillation circuit 10, the dividing
circuit lﬂgQﬁﬁﬂiMEtﬁﬁmﬁpdip@M§@Ey%hbﬁde@yhﬁQWﬁmdiﬁZibbﬁskM@ﬂm;ﬂniving
nmeans. Fig. 2 is a circuit diagramof the step notor drive circuit used
for the amainogn eledaspriat itvenepibecemaatsr desgrtibed fletet. enbodi ment of the
invention and is a detailed circuit diagram of the notor driver circuit

13. 8 In Fig. Znthe mphereHdtMenid ¢ Giddidde inel udes aa dddigtl atlifoansi st or
pair conpr|5|ng a P-channel field effect transistor (FET) (first

transi st arrdk ang rar Jefhannelq 4 b@bﬁa?foffe&breﬁéﬁa%ﬁﬁ@& freepeidy,

- transistor) 35, a second transistor “pair
a dividing circuit "11 for generatlng. a timepiece signal

constituting a referenée of time counting by dividing a signal
generatedbytheoscillationcircuit10,amotorpulsegeneratihg
circuit 12 for generating a drive pulée fordrivinga step motor
14ofthetimepiecebaSedonthetimepiecesignal,anmtqrdriver
circuit 13 for driving to»rotate the step motor 14 in response
to a signal from the motor pulse generating circuit 12, the
step motor 14, and a display portion 15 having a train wheel
and an iﬂdicating hand for displaying time or the like.
The:ascillatibn.circuit,10, the dividing'circuit 11, the
motor pulse generating circuit 12 and the motor driver circuit
13 cénstitute a step motor drive circuiﬁ. Further, the
oscillation circuit 10, the dividing circuit 11 and.the motor
pglse gernerating circuit 12 constitute driving means.
Fig;2jﬁeacircuitdiagrmnofthestepmotordrivecircuit
used for the analog electronic timepiece according to a first
" embodiment of the invention and is a detailed circult diagram

of the motor driver circuit 13.



conprising a P-channel field effect transistor (third transistor) 34 and
an N-channel field effect transistor (fourth transistor) 32, a P-channel
field effect transistor (fifth transistor) 30 connected in parallel wth
the transistor 31, and a P-channel field effect transistor (sixth
‘transistor) 33 connected in parallel- with the transistor 34. The step
notor drive circuit i-s constituted by an integrated circuit (1C, and a

connecti on poi f. th t.ransistors.31, 32 an connection paint of the
Cranststors 34 $i%onst G PR R0 PoiTEbARAIS A PRoBirssch gt
integrated circuit and are connected vfth‘ t%f erginals of the step
‘motor 14V S HE RPREE RS 1S MGpT ecENARRE r'%iﬁ?é BRE EGHSHORt, the
transistors 31, 30 are constituted by transistors of the sanme channel and
al so the (¥fhhsisibis Bransbste® cdhstntupBdVopheraadi fiedd stieke sanme
channel . The respective transistors 30 through 35 are supplied with drive
si gnal s SiBOsirwuglseSiogss trromishernBdr pusnGdnaaisipripedyi t 12.
"Fig. 3is atimng chart of the step notor drive circuit shown in Fig. 2.
Subscri pteorfdriduraugla 35-chanhelr efpedtli vef f&cdr itvenrsd igntalrs Sithpidelsi gnat e
notations of the transistors 30 through 35 inputted with the respective
drive si gnedrssiSiighr)A3denhal dr1ef-exphasatiien déffediet @hMeNs0br qERAttihon of the

first enbodinent in reference to Fig. 1 through Fig. 3 as follows.

' _ transistor) 32, a P-channel field effect transistor (fifth
transistor) 30 connected in'paraliel with the transistor 31,
and a P—channel field effect transistof {sixth transistor)'33
connected in parallel with the transistor 34.

The step motor drive circuit is constituted by an
integrated circuitk (IC), and a connection point- of the
transistors 31, 32 and é connection point of the transistors
34,35ConstituteoutputtérminalsOutl,Out2cﬁftheintegrated'

'circuitanda:econnectedwithdriveterminalsofthgstépnmtor
iQ for the electronic timepiece.

'Accordiné to the embodiment, the transistors 31, 30 are
constituted by transistors of the same channel and also the’
‘transistors 34, 33 are constitﬁted.by transistors of the séme
channel. |

The respeCtive transiétors 30 through 35 are supplied
with drive sighals Sig30 through Sig35 from the motor pulse
generatiﬁg circuit 12.

Fig; 3 is a timing chart of the_éteﬁ'motor drive circuit

shown in-Fig; 2. Subscripts 30 through 35 of the respective



In Fig. 1, the oscillation circuit 10 generates the signal of the
predeterm ned frequency. The dividing circuit 11 generates the tinepiece
“'signal constituting the reference of tinme counting by dividing the signal
generated by the oscillation circuit 10. The notor pul se generating
circuit 12 generates the drive S|gnal for driving the step notor 14 for
the tinepiece based on the tinepiece signal. The notor driver circuit 13
drives tquotate th % thor 14 in response to the drive S|gggl from
t he not or ]b]u‘ieseglélélﬁl g EFFEBPFel%Ot% O]%:Fe‘bi£ P35S Po rotate
- the displa (?ortlon 15 by beln% driven y the nmotor driver_ circuiit 13. The
di splay p Fouah B> direpitdes wiithe toe FﬁépﬁpﬁévﬁdeéYﬁch%n%ﬁ% Phdi cat i ng
hand in response to driving the step notor 14. Next, the operation of the
motor driver cify@efaiisdgiddlangd ioppvhl h&e phvestel pReratienende to Fi g.
2 and Fig. 3. First, indriving to rotate the notor for driving to rotate
t he stepﬁﬁnstembpdzme@tinm@ﬁedenaehqﬁi@ atthtriomghHig.h? eadlke11T¥sas shown
by Fig. 3, the notor pulse generating circuit 12 supplies the drive
signal s Si g30, I8 B3 . 19itgdoati highi dregekcut 0 1hperndsisStoe $130a131, 32
and supplies the drive signals Sig33, Sig34, Sig35 at low level to the

transistais 88 BfedetBrabnedher@byenthe tranpsi$ieI$ime, c83cudd are driven
to an ON state and the transistors 30, 31, 35 are driven to an OFF state.

Ther ef or &erddie (4 RUE £ EhIH1ELe QidnNecOmBe 1LV i heVehe Adi% U ULE

timecountingbydividingthesignalgeneratédbytheoscillation
circuit 10. The motor pulse géﬁerating circuit 12 geﬁerates
thedriveSignalfordrivingthestepnmtérl4fOrthetimepiece
based on the timepiece'signal. The motor drivér circuit iB
drives to rotate the step moto; 14 in responsé to the drive
signal from the motor pﬁlse generating circuit 12. Thé step
" motor 14 drivesr to rotate the displéy portion 15 by being driven
by themotor driver circuit 13. ThedisplayportionlScﬁéplays
time or the like by rotating the ihdicating hand in response
to driﬁing the step motor 14.
Next, the operation of the motor driver Cifcuit 13 will
be éxplained iﬁ details in reference to Fig. 2 ahd Fig.'3.
_First;indrivingtorotatethémotorfordrivingtorotate
the sfep motor 14,_a£ a first.drive cycle at time Tl through
T2 as shown by Fig. 3, the motor pulse genefating circuit 12
supplies the drive signals $ig30, Sig31, Sig32 at high level
to the transistors 30, 31, 32 and supplies the drive signals

Sig33, Sig34, Sig35 at low level to the transistors 33, 34,

10



term nal Qut2 beconmes high level, a drive current flows from the output
termnal Qut2 in a direction of the output termnal Qutl and the step
notor 14 is rotated by a predeterm ned angle in a predeterm ned direction.
Next, in braking the notor for forcibly holding the step notor 14 at a
‘predeterm ned rotational position (time T2 through T3) , the transistors
30, 33 are supplied with the drive signals Sig30, Sig33 at high |evel
further,éﬁpe transistors 31, 32, 34, 35 are supplied with the drive

signal s g3l, Sig32, Sig34, Sig35 at | ow | evel . Thereby, the transistors

31, 34 are dri st at ref oth f t he dr|ve erm nal s
of the step nntgfe%X’ gﬁ%cg# %%% 8ut§%tzygﬁﬁﬁ FEVEtse 28uPY  becone
hi gh level of th ne |level, the stg tor 14 is braked. At this

occasi on, S %€ ?Pﬁ&iﬁes%%%se%m%% tre ﬁ'r gggéﬁfe Axfgent e aer S 65pECt o
function as protecting transistors. Further, even when a |eakage current
flows to TrrafosesidiapuBput tasninahRugeé begomestl aynl §vel olke PBLPRE
transistor 32 by way of the transistor 31, a | eakage current. does not flow
theret o BenwiyaloPutBebecamss dtiorh 3@ varid aher:evercs;rmrsu) fillow sl Eakmge

current flowng to the transistor 32 can be reduced. Further, simlarly,

al so a | edleagetput resmmifdadwong2t in héit¢anssstodr 8356 ch,stp_ulﬂtemshiauut ed by a
| eakage current by way of the transistor 34 and therefore, also a | eakage

current fdaw Bgdtind Re cbrassb 61101 i 530 €A ed® v @%ﬁ@ié@iﬂ@e@aﬁgmbl Next ,
indriving to rotate the nmotor of time T3 through
in a predetermlned direction.
Next, in braking thellmotor for forcibly holdinglthe step
motor 14 at a predetermined rotational position (time T2 through
T3)_,‘ the transistors 30, 33 are supplied with the drive signals
Sig30, S-ig33 at high level, ferther,- the transistors 31, 32,
34, 35 are supplied with the drive signals Sig31, Sig32, Sig34,
Sig35 at low level. Thereby, the transistors 31, 34 are driven
to the ON state. Therefore, both of -the drive terminals of
- the step moter 14 connected te the output terminals Outl, Olit2
become high level of the same level, the step motor 14 is braked.
At this occasion, the transistors 30, 33 are brought into
the OFE“ state to function as protecting transistors. Further,
- even when a leakage current flows to the transistor 32, the
leakage current enly flows to the transistor 32 by wey of the
transistor 31,‘ a leakage current does not flew thereto by wey
of. .the transistor 30 and therefore, also the lea.kag'e current

. flowingtothe transistor 32 canbe reduced. Further, similarly,

-also a leakage' current flowing to -the transistor 35 is

11



T4 (second drive cycle), the notor pul se generating circuit- 12 supplies
the drive signals Sig33, Sig34, Sig35 at high level to the transistors 33,
34, 35, and supplies the drive signals Sig30, Sig3l, Sig32 at low |level to
the transistors 30, 31, 32. Thereby, the transistors 30, 31, 35 are driven
to the ON state, the transistors 32, 33, 34 are driven to the OFF state.
Therefore, the output terminal Qutl becomes high level, the output

termnal Q -heco evel, a drive,current flo from.t he .qut put
term nal %J}E%jit{ﬁ&aer%i%r‘)eg\t/\?%%k%?ét%uerroeuqtpu Y Ve Cr’nf ntalfél\%ﬁaflsalnsd:ot%g%st ep
‘notor 14 is rﬁtatgd by the ﬁ%% et er m ned aggle.in t he redetern%ged

directi o™ AIBFARPRG! S TG “eEcosar St § LORAFI T CRE iesi st
above-descri bed, the drive signals Sig30, Sig33 at high level are supplied
to the trahsSat % BEtesdnedurende silkd ldrive signal s Sig3l, Sig32, Sig34,
Sig35 at low level are supplied to the transistors 31, 32, 34, 35.
Thereby, the t/A@idi stordriging 34 gesagei Ven Ny athetoNine al 2 tiFieewsf or e,
both of the output terminals Qutl, Qut2 becone high level, the both drive
t erm nal sT'4 ofsedvencsidgp vieptgrléd, atee dnoven pwl $heyswmrmdievelcitroubtake t he
notor. At this occasion, the transistors 30, 33 aré brought 12 into the
OFF stat el2 supphttEamendr protdeinalg $iaBs) Hig3sl., sIHes ehyhighaeskep not or
14 can be rotated in the predetermned direction and can be braked at an
interval «f thiel BB&nois€bty TRy 82, 96atend RepPLes bie SHELRS HiV@lay s epeat i ng

Sig30, Sig3l, S5ig32 at low level to the transistors 30, 31,

32.

'Thereby, the transistors 30, 31, 35 aré driven to the
ONstate,thétfansistors32,}1& 34 aredriven to the OFF state.
Therefore, the output terminal Outl becomes high level, thé
output terminal Out? becomes low level, a drive current flows
from the output terminal Outl in a direction of the output
terminal oOut2 and the step motor 14 is rotated by the
predetermined angle in the predetermined direction.

In braking the motor successively, similar to the
above-described, the drive signals Sig30, Sig33 at high level
are supplied to the transistors 30, 33, further, the drive
signals Sig31l, Sig32, Sig34, Sig35 at low level are supplied
to the transistors 31, 32, 34, 35. .Thereby, the transistors
31,34aredfivantotheONstate. Therefore, both of the output
terminals Outl, Out2 become high level, the bothdrive terminals

of the step motor 14 are driven to the same level to brake the

motor. At this oCcaSion,‘the transistors 30, 33 are brought

12



the first drive cycle, motor braking, the second drive cycle and notor
- braking. As described above, the step notor drive circuit according to the
first enmbodiment is characterized by including the transistor 30 connected
in parallel with the transistor 31 and the transistor 33 connected in
parallel with the transistor 34 in the step notor drive circuit conprising
" the motor driver circuit 13 including the first transistor pair conprising
the transistor 3 d.the transistor 35, the second transjstor pair
conprisiHﬁ“fhehfr§E§P§FSF63%OaEHDF%éOPr3ﬁsP§?E?C§§?ga%ﬂ???&?t?ﬁﬁtw pul se
generating cir& it %2 faor rotatingF{he siep notor 14 in the predeterm ned
direction by s ESFﬁ Hg tHE aPEEPnIATG &1 gfa t'o°t Ketetef nidt oFR%4 by
driving the first transistor pair _and the second transistor pair
al t er nat &5PoEtcrRanen iaeetiph i ey o stlacd athaénndréprvasdot
shortcircuiting the both termnals of the step notor 14 by driving the
transi st GriM@E: OAmy itviaq Fangitstter tBe makarhbyGNicted sl waildy depeahgnghe
transistor 35 and the transistor 32 to the OFF state in braking the notor,
t he not orthpulfsesgedet e iayrlod r avitbrlBrdkings the dacnsi sirdve 39cle the- ON
state when the transistor 31 is driven to the ON state in driving to
rotate thedmicebr 8rbkeagthe transistor 13 30 to the OFF state when the
transistor 31 is driven to the ON state in braking the notor, drives the

transistor 33 @Qddigrigd ShE WEE sEBS ot 3RS SEAL - Bhch Bt Q{:E&EHi%g tge ON

state in driving to rotate the notor and drives the transistor
' to the first embodiment is characterized by including the

‘transistor 30 connected in parallel with the transistor 31 and
the transiétor 33 connected in parallel with the transistor
34 in the st'ep motor drive circuit comprising the motor driver
circuit 13 including the first transistor pair compri‘sing tﬁe |
transistor 31 and the transistor 35, the seéond trahéist@tpair
comprising the transistor 34 and the transistor 32, and the ,
rﬁotqr pulse generating circuit 12 for 'rotating the step motor
14 in the predetermined directiqn by suppl.ying the alternating
signal to the..step motor 14 by drifring the first transistor
pa.ir. and the second tr.ansistor pair alternately in the ON stgte
in driving to rotate the motor, and s’hortcircﬁi_ting the both
terminals of the step motor 14 _by driving the transistor 31
and the ﬁrans_istor 34 tq the ON state and ﬁdriving the transistor
35 and the transistor 32 to the OFF state in braking the motor,
the motor pulse generating circuit 12 drives the transistor -
30 to the-ON state when the transistor 31 is driven to the ON

state in driving to rotate the motor, drives the transistor

13



the OFF state when the transistor 34 is driven to the ON state in braking
the notor. That is, there is constructed a constitution in which in
driving to rotate the notor 14, the first cycle of driving the transistors
30, 31, 35 to the ON state and driving the transistors 34, 33, 32 to the
OFF state, and the second cycle of driving the transistors 34, 33, 32 to
the ON state and driving the transistors 30, 31, 35 to the OFF state, are

alternatesy ¢ §affd afhOdlea dl P AL DEAKLRG L DEs M1 Org 1A, B @ dgd bet veen
times of driving to rotate the notor, e transistors , 34 are driven to
the ON state, the.transistors 30, 32, 33, 35 ar driven taq.the ng state.
Ther ef or e&%t%teatter éﬂskf%%olrnsg §%e Ig%t?]fmc ilgﬁsagﬁ?ﬁ%raqsfjfﬁ%?rsggrgo ft S dri vi ng
t he notor én‘drivin thg nntor,,furth§4,, function as_the protecting
transi st ors §rAlT am%ﬁ)gt RetFBEDFSTOL &1 ngl &LaEfofot kBt Pndidi%rian be
provided with the plurality of functions by being used both for driving
t he -not ordBRELRHrioc ddcttcodhat MetpaspitlafeeveFurihierransii 9 %idvy Hhe not or,
the transistors 30, 31 function integrally for driving the notor,
further, the QhtanskSeors38 the4tfansisonridd egratriyefdro dhevithgtatdse not or
and therefore, a large drive current can be supplied 14 to the step notor
14, furthem, brdkirsg ndie negessary to use transistors exclusively for
protection and therefore, there is achieved an effect of capable of
achi eving smal Iridized, faerat i@Nconstructed a constitution in which

in driving to rotate the métor 14, the first cycle of driving

the transistors 30, 31, 35 to the ON state and driving the

trahsistors__' 34, 33, 32 to the OFF state, and the second cyéle

of driving the transistors 34, 33, 32 to the ON state and driving

the transistors 30, 31, \35 to the OFF state are alternately

carried out, at time of braking the .mot_or' 14 pr"ovided between

times of driving to rotate the motor, the transistors 31, 34

‘are driven to the ON state, the transistors 36, 32, .3'3, 35 are

driven.to the OFF state.

Therefore, the transistors 30, 33 function as the
transistors fordriving themotor indriving the‘motor, further,
function as the protecting transistors in braking the motor,

a Single one of the transistor canbe prdvided with the plurality
of functions by being used both for driving the motor and for
electrostatic resistance. Further, in driving the rﬁotor, the
transistors 30, 31 function integrally for driving the motor,

 further, the transistors 33, 34 function integrally fordriving

the motor and therefore, a large drive current can be supplied
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Further, when the transistors 30 through 35 are constituted by a
sem.conductor integrated circuit, the ‘transistors 31, 30 can be
constituted by physically dividing a single transistor, the transistors
34, 33 can be constituted by physically dividing a single transistor.
Further, in this case, a protecting function can be pronoted by form ng an
area of the transistor 30 larger than that of the transistor 31 and

formi ng_ aﬁo A & Q&E%Bﬁ?ltiégnfh st gﬁ%:gge:lrar g%r 1 h%éi E%%e%{sg%&?ttot ruasr']aSi stor

33. Fig isacrr Iragram o st ep ‘'ndtor dsed in an

anal og el ectronic tinepi.ece according to a second nbodi nent of the
inventioht%ﬁﬁf%%F%f%kﬁ%%%%ﬁiﬁ%iﬁcgpf gfgg?aﬁ?oBfa?%éfhﬁﬁ%#OQﬁﬁ\ﬁ§329 rcuit
13. As a point_ of difference between the second enbodi nent __and the first
enbodi nentS FRRISERGnA" eRbEEFRERt SAB2PRE Pfr SChigbod el ldisiAed from
each other in that although according to the first. enbodinment, the fifth
transi st ofCB3WREMNt he sixth transistor 33 are constituted by the P-channel
field effect  transistors, according to the second enbodi nents, the fifth
transi stor and'Ehmehsint hwheanstls¢ ort marss icitsts t B0edtbydughaniel arfd el d
effect transistors 50, 53. 15 That is, a P-channel field effect transistor
(first. teomsistoidd Sbyand tdwnitdaniiciqr 30tapeacenstéivdedt by the .

transi stors having different channels, further, a P-channel field effec
transi st ofraxfs {dduF 4l ir,ansi S49Me 2R stthe ukANBYSENsically dividing
a single transistor, the transistors 34, 33 can be constituted
by‘physically dividing a single transistor..-Further,‘in this
case, a.protecting'function.can;be promotedfby férming an area
of the transistor 30 larger than that of the transistor 31 and
forming an area of the transistor 34 larger than that of the
transistor 33. |
Fig. 4 is a circuit diagram of a step motor drive circuit
used in an ahalog electronic timepiece aécording to a sedond
embodiment of the invention and is a detailed‘circuit-diagram
of the mﬁtor driver circuit 13.

" As a point of difference betweén the second embodiment
and the first embodiment, the second embodiment and the.first
embodiment differ from each other iﬁ that althqugh according
tc the first embodiment, the.fifth transistor 30 and the sixth
transiétor 33 are constituted by the P-channel. field effect
transistors, according to the second embodiments, the fifth

transistorandthesixthtransistorarecOnstitutedbyN-channel

field effect transistors 50, 53.
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53 are constituted by transistors having different channels. Further, an
N-channel field effect transistor 52 constitutes the fourth transistor,
and an N-channel field effect transistor 55 constitutes the second

transi stor. The respective transistors 50 through 55 are supplied wth
drive signals Sig50 through Sig55 fromthe notor. pulse generating circuit
. 12. Fig. 5is atimng chart of the step notor drive circuit shown in Fig.

4. A detailed exphanalioh milhahe0i ¥eo Of coperat LeRss 9kt oPON 088
different fromthose of the first enbodinent and an explanatlon will be

to Fig. E&ra&%%rstﬂfcfr’s. N “‘E’fm%ééﬁb. R I
- ot or for to e not or 14, at..a firs Lve ycl e of -
time T5 Eﬁrou %f QEQE%E dl%?erg &Fn%ﬁﬁ(ﬁ'fu ther@eﬁe%aflﬁg SngU|t 12

suppl i es drlve nals S| [ 2 Si g53 at hlghtievel to the
transi st dr g TEeT Brangy ?%Fﬂ? SATEENHS AR T RREFENSEPE8E, S g54,
Si gb5 at | ow | evel "to the transistors 50, 54, 55. 16 Thereby, the
transi st oF% 352, CORStEYIER@ Ry t¥ansieteRs honiag atid faneats FAABNSLSrs 50, 51,
S5-are driven to the OFF state. Therefore, the output termnal Qutl
becones [fawtherel antfreclanpei f itediche iR COLLt PalbeLohes 5 ghnkegehtea drive
current flows from

the fourth transistor, and anN-channel field effect transistor

55 constitutes the second transistor.

Thé respective transistoré 50 through 55 are supplied
‘with drive signals Sigh0 through $ig55% from the motor pulse

generating circuit 12.

Fig. 5 is a timing chart of the step motor drive circuit
shown in Fig. 4.

A detailed explanation will be given of operations of
portions different from those of the first embodiment and an
explanétion-will be omitted for portions common to those of
the first embodiment in reference to Fig. 1, Fig. 4, Fig. 5
as follows.

First,indrivingtorotatethémotorfordrivingtorotate
thezstep motor 14, at a first drive cYcle of time T5 through
T6showninFig.5,themotorpulsegeneratingcircuit12supplies
drive signals Sigbl, Sig52, Sig53 at high 1level to the
transistors 51, 52, 53, further, supplies the drive signals

Sig50, Sig54, Sigh5 at low level to the transistors 50, 54,

55.
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the output termnal Qut2 in a direction of the output termnal CQutl, and
the step notor 14 is rotated by a predeterm ned angle in a predeterm ned
direction. Next, in braking the notor (tine T6 through T7) for forcibly
hol ding the step notor 14 at a predeterm ned rotational position, the
drive signals Sig50 through Sig55 all at lowlevel are supplied to the
transi stors-50 through 55. Thereby, the transistors 51, 54 are driven to

the ON state. Therehoyern0othan0fothecous puis taryminal s, Qudy (Qutg becone

hi gh | evel and both rive termnal s of st ep not or are driven

to the eI to brake the ) t his .occa n5|stors

50, 53 are r%ﬁ%ht I n?o %Jhe t%tlé %Ag aFﬁ %leeﬁ] ggocg’re éggtsl

tran3|st Furt her even when, a | eak current flo t he transistor
onty T e T Bt P o b O e Ser st | 59 by CHaguoP Ut o

tran5|stor 51, the | eakage current does not flows thereto by way of the

transi st G0 Nadd Opfier EePRes tHh dawade BURFERE CUT%R#thG YW St REOKT ansi st or

52 can be reduced. Further, simlarly, also a |leakage current flowing to

t he transinst ortB8t i’cm:mylr@l Petkage acdi reatidn mﬁsthhe:vtettmltbyemynai t he
transi stor 54 and therefore, also the | eakage current flowng to the -
transi st @ut17a568 tdansbep megiarail deiks trotheedrim} k. piNekdt; et ri¥d whpgfet o rotate.
the notor at tinme T7 through T8 (second drive cycle), the notor pul se '

generating G rddetekisuppliescthendrive signals Sig50, Sig54, Sig55 at
high | evel | _ ) |
' Next, in braking the motor (time T6 through T7) for.

forcibi-y holding the.step' motor 14 at apredetermined rotational

position, thedrive signals"Sig5O th.rough-sig55 all at low level

are supplied to the t‘ransistors 50 through 55. Thereby, the_.
transistors 51, 54 are driven to the ON state. Therefore, both
.of the output"terminals Outl, Out2 become high level and both

of the drive terminals .of ‘the step motor 14 are driven to the

same lével to brake the motor.

At this occasion, the transistors 50, 53 are brought into
the OFF state to function as protecting tfansistors. Further,
even when a leakage currentﬂ flows in the transistor 52, only
a_leakage current flows to the‘transistor 52 by'way of thé
tra‘nsis.tor‘ 51, the leakage cu;rent dees not flows thereto by
v\.rayrof the transistor 50 and therefore, the leakage current .
flowing to the transistor 52 can be reduced. Further, similarly,
allso a ieakage- currenf flowing to the transistor.55, only a
leakage éurrent flows thereto byrway of the transistor 54 and

therefore, also the leakage current flowing to the transistor
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to,the transistors 50, 54, 55, further, supplies the drive signals Sig5l,
Sigh2, Sigh3 at low level to the transistors 51, 52, 53. Thereby, the
transistors 50, 51, 55 are driven to the ON state, the transistors 52, 53,
54 are driven to the OFF state. Therefore, the output term nal Cutl
beconmes high level, the output termnal.Qut2 beconmes |low |level, a drive
current flows fromthe output termnal Qutl in a direction of the output
t erm nal QU c%at%ﬁ gtate t.he %eanDtor }4 by the predetermned angle in

e

t Y .
t he predeternln rection. raﬁlng the notor succeSS|ver, simlar to

ne , bove Sesgrbedy g8 riye siapele S90S e ALl on

transistors 51, 54 are driven to the ON state. Therefore both of the

out put  t erdi (FRCENELEF 1 VeUEFChBL one i B YRR LSS G e 1t 1Fe CAFFYE Lt er i nal s
of the step motor 14 are driven to high level of the sane level to brake

t he not orlZ AYPPhies déeadrbve signe lerdrsh &t 6hg540,S1iED akdiisrodghieli nto the
_OFF state to function as protecting transistors. In this way, the step

not or 14 tean e trenatied ons ttie  5dr, edét, efmirée rdi seppilarsanhtecdnibe braked
at an interval of 18 tinmes of driving to rotate the notor by successively
repeati ngidng sf iSigbidr sYgseyckegsBodori dr dkdvwg. thehseeendsdeirvescycl e

‘and notor braking. Therefore, simlar to the first enbodinment, the
: 51, 52, 53. '

Thereby, the transistors 50, 51, 55 are driven to the
ON state, the transistors 52, 53, 54aredrlvantotheOFFstate
Therefore, the output termlnal Outl becomes high level, the
output terminal out2 becomes low level, a drive eurrent flows
from the output terminal Outl in a direction of the output
terminal OutZ to rotate the step motor 14 by the predetermined
angle in the predetermined directien.

In braking the motor successively, similar to the
above-described, the drive signals Sig50 through Sigb5 all.at
lowlevelaresuppliedtothetrensistors50tﬁrough55. Thereby,
the transistors 51, 54 are dri#eﬁ.to the ON staee. Therefore,
-bloth of the output terminals Qutl, out? ,becofne high level, both
of the drive terminals of the step motor 14 are driven to high
level of the same‘level to brake the motor. .At this occasion,
thetransistors50,53erebroughtintotheOFFstatetefuection
as protecting transistors. |

In this way, the step motor 14 can be rotated in the -

predetermined direction and can be braked at an interval of
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transi stors 50, 53 function as transistors for driving the notor in
driving the notor, further,- function as protecting transistors in braking
the notor, and a single transistor can be provided with a plurality of
functions. Further, in driving thenotor, the transistors 50, 51 integrally
function for driving the nmotor, further, the transistors 53, 54 integrally
function for driving the notor and therefore, a large drive current can

be suppl i, 0 .St taor c.further, it is not. necessary,.to use a
transi st 5r§glee%c?%§ﬁ:\}§fl§8f€gr)r%fcgtj%c lfl%rrlnoar?&d_]f’}ﬁesruecfcéerses,lvegﬁ' Ié??%% ot capabl e

f bei i zed b hi d. Further, th tecting f ' b
ot ot 00 B 21 61 b ot U g ol OEHE PFARLTEt oS0 AP Ger- ERarCTheE of the

transistor 51 and formng an area of the transistor 54 |arger - than that of
the trandf&t BPt8E. PERGING-is a circuit diagram of a step notor drive
circuit wused in an analog electronic timepiece according to a third

enbodi ment of Therphosati oniahteF s % ddthai | édreitr cambodimgnm ©fet he not or
driver circuit 13. As a point of difference between the third enbodi nent
and the $eeondsénbediOnent fuhheidnfafser savcel stesislésr idr itviiaty thed mdioegh
according to the second enbodiment, the transistor 19 50 and the

transi stan 53ravengonsid t wbedrt 0 bertkspectivtaity orconnecp edéat pagal | el
with the transistor 51 and the transistor 54, according to the third

enbodi "eRtandikEaRS! St Prakd ndn€ha mdtANShHH0E I e t&@ﬁgtiisw&e@laﬁq be

. respectively connected in
' be provided with a plurality of functions. Further, indriving

themotor, the transistors 50, 51 integrally functionfordriving
fhenwtor,further,thetransistorsBB,f&iintegféllyﬁunction'
for driving the motor and thereforé,.a large drive‘current can
be supplied to the stey;ﬁotor 14, fﬁrther,.it is not necessary
to use a transistor exclusively for pfotectipniand therefore,
an effect of capable of being downsized can be achieved.

Further, the protecting function can be promoted'by

- forming an area of the transistor 50 larger than that of the
transistor 51 and fdrming an area of the transistor 54 largef
tﬁan that bf the transistor 53.

Fig. 6 ié a circuit diagram of a stei:; motor drive circuit
used in an analog electronicrtimepiecé éccOrding to a third
embodiment of the invention and is.a detailed circuit diagram
of the motor driver circuit 13.

As a point of différence between the third embodiment
and the second embodiment, the difference residés in that:

although according to the second embodiment,‘thé transistor

19



parallel with a transistor 71 and a transistor 74. Drive signals Sig70

t hrough Sig75 are supplied fromthe notor pulse generating circuit 12 to

respective transistors 70 through 75. Further, the N-channel field effect
transistor 71 constitutes a first transistor, the P-channel field effect

transistor 73 constitutes a second transistor, the N-channel  field effect
transi'stor 74 constitutes a third transistor,-the P-channel field effect -

transistef 70 RSt ktUhessaof oy AN Alfleqg e d chapaet shbeld eff ect

i
transi stor 72 constitutes a f|§t etranS|stor, t he ef f ect

transi stor, il sixth_transistor. Fig. 7 i.s timn hart of
the step Crn%r%%gerc %;&F%%b%frgé&lgtl "}lgchho%vi}%ei r{:aﬂsgl.s%’.r ;93&%1?‘}?%%]:8?5&%8 dion w |
be gi venn,%f oper at.i,on of rtion ich differs fromthat of the second.

enbodi mem* afti“CaR BRpFanatT i ikd FrEYdRRFed® of T A TN Yot oR in
reference to Fig. 1, Fig. 6, Fig. 7 as. follows. First, in driving to
rotate tH&aRSEETOror S s/ FRYSEOLPBREL I DEnsesPeptipedy connagtes £lirst drive
cycle of time T9 through. time T10 as shown by Fig. 7, the nmotor pul se
gener at i Rpréiliedi withoalzrsugpbtes dii eedshghabssEryd8 Through Sig75 at
high level to the transistors 73 through 75 and supplies drive signals
Si g70 through Brg#2 atghais [S5wdl0 throhehtdagisi strer sugPl 1 dd dugim tH2.

motor pulse generating circuit 12 to respéctive transistors

70 through 75.

Further, ‘the N-channel field effect transistor 71
constitutes a first transistor, the P-channel field éffect
‘transistor 73'constitﬁtes a second transistor, the N-channel
fiehjeffecttransistor74‘constituteseathirdtransistor,the'
P-channel field effect transistor 70 constitutes a fourth
transistor, the N-channel field effect transistor 72
constitutes a fifth transistor, the N-channel field effect‘
transistor 75 constitutes a sixth transistor.

Fig. 7 is a timing chart of the step motor drive circuit
shown in Fig. 6.

A.detailed explanation will be givén of operation of a
portion which differs from that of the second-embodiment and
anexplanationwillbe(mdttedofeacommonportiOn:U1reference
to Fig. 1, Fig. 6, Fig. 7 as follows.

First,indrivingtorotatethemotorfdrdrivingtorotate

the step motor 14, at a first drive cycle of time T9 through.

time T10 as shown by Fig. 7, the motor pulse generating circuit
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Thereby, the transistors 70, 74, 75 are driven.to the ON state, the
transistors 71, 72, 73 are driven to the OFF state. Therefore, the output
term nal Qutl becones high level, the output termnal Qut2. becones |ow

| evel ,” a drive current flows fromthe output terminal Qutl in a direction
of the output terminal Qut2 .and the step notor 14 is rotated by a
predetermned angle in a predeterm ned direction. Next, in braking the

mot or for{d angidalieshakdi;R0st Bea $Lep; t ts; t @k @iNn tational
position (ti L hr.ough31§1ﬁ)g, %%?d%%ée‘f%}?gsnlgﬁwsae%%g%,%s?g%;9 Si 73,

Sig74 at by ghd _%‘f%hf‘i@%far U?@"&ﬁgwﬁ(ﬁ’%bﬁ P d]%% Zi‘?c’ivélsi%ﬁalg.“ and the

drive signals Sig7/ I g/5 at are s ied to the transistors

Ther of or & DL KUBPLTRG UEpAE Lo mNELC BT CEfiaLebakbnts PBRFabei . and

the both drive termnals of the step notor 14 are driven to the same |ow
|l evel to Prake the notor. At this occasion, the transistors 72, 75 are
brought into the OFF state to function as protecting transistors. Further,
‘even when a | edkeggPrenthe| BRANEESERLS t tnsi bt of> 2e ¢Wliyea tpebRecurrent
flows to the transistor 70 by way of the transistor 71, and the |eakage
current ddestabe, thevisrartmdradtar hylwdy ,of3 a2¢ dtievan badihst@FF FRaaad
therefore, the | eakage current flowng to the transistor 70 can be
reduced. Thuwdfere,sichiel antputatsomiasl aOuebkageney tenh feowilpgthe the
transistor 73, only a | eakage current flows thereto, by way of the
transi st @ucphtandrihes Bf@It® becomes low level, a drive current flows
from the output terminal Outl in a direction of the ouﬁput _
terminal Out2 and the stepmotor 14 is rotated by a predetermined
- angle in a predetermined direction.
Next, in braking the motor for forcibly holding the step
motor l4 at apredeterminedrotational position (time T10 th'rou_gh
T1l1l), thedrive signals Sig70, Sig71, 8ig73, Sig74 at high level
are supplied to the transistors 70, 71, 73, 74 and the drive
signals Sig72, Sig75at low level are supplied to the transistors
72, 75. Thereby, the transistors 71, 74 are driven to the ON
state. Therefore, ‘both_ of the output terminals Cutl, Out2
become low level, and the both drive terminals of the step motor
14 are driven to the same low level to brake the motor.
At this occasion, the transistors 72, 75 are brought into
the OFF state to function as protecting transistors. Further,
even when a léak current flows to the transistor 71,‘ only a

leak current flows to the transistor 70 by way of the transistor

71, and the leakage current does not flows thereto by way of
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t he | eakage current flowng in the transistor 73 can be restrained to be
smal|. Next, in driving to rotate the notor at tinme TII through T12
(second drive cycle), the nmotor pul se generating circuit 12 supplies the
drive signals Sig70 through Sig72 at high level to the transistors 70

t hrough 72 and supplies the drive signals Sig73 through Sig75 at |ow | evel
to the transistors 73 through 75. Thereby, the transistors 71, 72, 73 are

driven tathe ON. ennt Q{ istars %% ﬁ% e dri .Q the OFF
: 72 ’ '
State. T erere SRe Th b RN LY ooty pndS R Eee our put
term nal Qu E becones hi 2 Ieveh %ﬂgriv cyrrent flomstgﬁafhe out put
term nal ‘QUE3S AT BT 0N 06T RE R BRC T of FRAPT ORI S Y na 8Pep mot or
14 is rotateﬁ@p t he predeterm ped aq&{e in the predeterm ned direction.
I'n braki iy & HEAFEO6 SR s 51 V1Y L8 BFaP3 T HRT /dbVe-tR4CAKBEE, the
drive signals Sig?O, Sig7l, Sig73, Sig74 at high |evel .are supplied to the
transi st P& RNt Flowghergto inday s ere F&28pgAaPs 9 @72 thsirgf5Tar | ow
| evel are supplied to the transistors 72, 75. Thereby, the transistors 71,
74 are difivehedbaghe cONrsnat €1lcwierefor ethbotthraok isheroutputan2@et er m nal s
Qutl, Qut2 becone l'ow |level, and both drive termnals of the step notor 14
are driveredtrdiowd evelbeofsmahe .same | evel to brake the nmotor. At this
occasion, the transistors 72, 75 are brought into the OFF state to
function as prafgg!,i M driving to rotate the motor at time T11l through

T1l2 (second drive cycle), the motor pulse geneiating circuit

12suppliesthedrivesignalsSig70throughSig?Zeﬂ:highlevel

to the transistors 70 through 72 and supplies the drive signals

Sig73 through Sig75 at low level to the transistors 73 through

75.

Thereby, the transistors 71, 72, 73 are driven to the.
ONstate,thetranéistors?O,74,'NSaredrivenTX)theOFFstate.
Therefore,theoutputterminalOutlbecomeslowlevel,theoutput
-terminal.Out2 becomes high level, a drive current flows to the
output terminal OutZ in direction of the éutput terminal Outl
and the step motor 14 is rotated by the pfédetermined angle
in the predetermined direction.

In braking the motor successively, similar to the
above-described, the drive signals Sig70, Sig71, Sig73, Sig74
at high level are supplied to the transistors 70, 71, 73, 74,
and the drive signals Sig72, Sig75 at low level are supplied
to the transistors 72, 75, 'Thereby, the transistors 71, 74

aré driven to the ON state. Therefore, both of the output
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transistors. In this way, the step notor 14 can be rotated in the

- predeterm ned direction .and can be braked at an interval between tines of
driving to rotate the notor by successively repeating the first drive :
cycle, nmotor braking, the second drive cycle and notor braking. Therefore,
~simlar to the second enbodi nent, single ones of the transistors 72, 75
~can be provided with a plurality of functions. Further, in driving the

Ther e or deriARIeebBl P, Bive Hoedhd Lok b/, AR b N Be B RBTsr 14
further, i is not necessary to use a transistor. exclusive for oteci'on
" Ot 5PE STEP aTee 14 Y CHHRE O E O bR IR GRSl (SeTe RPERd.

and ther
Further, when the transistors 70 through 75 are constituted _by a

“semi condUct BEakRt e REP i r 881 Fh1t ReCasiansi §hersransistorid doe 7S
constituted by physically dividing a single one of a transistor and the
transi st g ALowtcaint getbendFFt wted chyt phigical oy df vbdphgchisbngl e one
of a transistor. Further, in this case, a protecting function can be
pronot ed tyarfsdsiomg .an area of the transistor 72 |arger than that of
transistor 71 and forming an area of the transistor 23 75 larger than that
of the transistuarthds Gug, Bhesstaepl Moubt duageanbef ratstep MMt ehedrive

circuit wused in an analog electronic tinepiece according to a fourth
enbodi m@ire@et%@%ih@&%ﬁ‘ﬂé&%i%ﬁaﬁé candR! 1844 By alrGH 4+ &HAOT BB ween
| times of<jriving to rotate the motor by successively'repeating
.the first drive cycle, motor braking, the second drive éycle

andfmofor braking.

Therefore,similartothesecondembodiment,singleones
of.the transistors 72, 75 can be provided with a plurality of
funqtioné. Further, indriving the motor, iﬁe‘transistors 72,
75 function for driving the motor and therefore, a large drive
current cah be supplied to the.step_motor 14, further, it is
not necessary to use a transistor exélusive ﬁor protection and
therefore, an effect of capable of being dowﬁSized is- achieved.
| Further, when the trénsistors_ 70 through 75 are
constituted by a semiconductor integrated éircuit, the
transistors Ti, 72 can be constituted by physically dividing
a single one of a transistor and the transistors 74, 75 can
be constituted by physically dividing a sihgle oné of a
transistor. Further, in this case, a protecting fuhction can
be prbmoted by forming an area of the transistor 72 lérger than

that of transistor 71 and forming an.area of the transistor
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of the notor driver circuit 13. As a point of difference between the fourth
enbodi rent and the third enbodi nent, the difference resides in that

al though according to the third enbodinment, the transistors 72, 75 are
constituted to be respectively connected in parallel with the transistors
71, 74 having the sanme channel, according to the fourth enbodi nent,
transistors 92, 95 are constituted to be respectively connected in

paral |l el -t %gé%n%h%EQE%a%l f9§hFh@¥bg ;8idiffgrent channel. Drive signals

Si g90 throug |995 are supplle rom-t not or pul se generatlng circuit
12 to respecti I st 0 h h nnel field
ef fect transi s}tﬁg @’1 c%n |ctm19ceg£a | r&fggrsatne 'k %r d J%’e a%%e %fl eld

effect transi.stor ﬁonstltutes .a Eecond tran5|stg the N—chaggel field
ef fect trHi% %Po?nﬁ“% OSSO & ALPEPLRSRsT STRT I hd© B ERYA field

effect transistor 90 constitutes a fourth transjstor, the P-channel field

effect t rFARIKHGEOOL TehmdrvEREESTaA PRI at fak3HSebCinde tPAdRgRARI fi el d
effect transistor 95 constitutes a sixth transistor. Fig. 9 is a timng

chart of athéhst ptest drideicveiccndti £3-24 shown in Fig. 8. A detailed
explanation will be given of an operation of a portion which differs fr.om
that of the thﬂsdaep@nmtthﬁ1éﬁéreaneekﬁtaeanlthE\ﬂddrtheembbdumdntor common
portion in reference
‘andthe thirdembodiment, thedlfferencere51des1nthatalthough
- according to the third embodiment, the transistors 72, 75 are
constituted to be respectiveiy connecfed in parallel with the
transistors 71,.74 having the same channel, according to the
fourth embodiment, transistors 92, 95 are constituted to be
respectively conﬁected in parallel with trénsistors 91, 94
.haviﬁg a different channel.
Dtive signals Sig90 through Sig95 are supplied from the
motor pulse generatinéICircuit 12 to respectiﬁe trahsiétors
90 through 95.
Further, the N-channel field effgct transistor 91
. constitutes a first transistor, a P—channel field effect
transistor 93 constitutes a second transiétor, the N—éhannel
field effect transistor 94 constituteéEithird'transistor, the
P-channel field'effeqt transistor 90 constitutes a fourth -
transistor, the P-channel field effect transistor ‘92
constitutes a fifth transistor, the P-channel field efféct

transistor 95 constitutes a sixth transistor.

Fig. 9 is a timing chart of the step motor drive circuit
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to Fig. 1, Fig. 8, Fig. 9 as follows. First, in driving to rotate the notor
for driving to rotate the step notor 14, at a first drive cycle of tine
T13 through tine T14 as shown by Fig. 9, the notor pul se generating
circuit 12 supplies drive signals Sig92 through Sig94 at high level to
the transistors 92 through 94 and supplies drive signals Sig90, Sig9l, .
Sig95 at low level to the transistors 90, 91, 95. Thereby, the transistors .
90, 94, %%O%ﬁe&grbygp o the' ON state, the transistors 91 through 93 are
driven to the F State. Therefore, the output term nal Qutl becomes high

ovel | the oubout. Lol ngl QU2 Becorps . ousLevele 4 drbvergyprent ] ovs

fromthe output” termna directio ou nal Qut2
and the ste tor 14 is.r tate? b redetermined. apgle in a -
P odet or 71 HOHE U7 Gticoh HGE o FROBraa et Hae Mot FBPORERERbI 9ol di ng
the step notor 14 at ‘a predetermned rotational position (time T14 t'hrough
T15), theldPrREA G GiRdl ¥idiigod FHitSe§hi oF goamen ReHRiPRVE rafere’edpl ied to
all of the transistors 90 through 95. Thereby, the transistors 91, 94 are
driven t ot HegONlst Big: FheFefor e, asbbehlofsthe output termnals Quti, Qut2
beconme |ow | evel and 25 the both drive termnals of the step notor 14 are
driven to | owFlieve) ihclhirakey tbeomatertheAtotdn Sooalrdsian, td hetétansi stors
92, 95 are brought into the OFF state to function as protecting
transi stens. stgptiior 14, at a first drive cycle of time T13 through

time T14 as shown by Fig. 9, the motor pulse generating circuit

12. supplies drive signals. S51g92 through Sig%4 at high level

to the transis_tors 92 through 24 and supplies drive signals

‘81990, Sig91, Sig95 at low level to the transistors 90, 91,

95. |

Thereby, the transistors 90, 94, 95 are driven to the

ON state, the transistors 91 through 93 are driven to the OFF

state. Therefore, the 'output terminal outl becomes high lewvel,

the output terminal Out2 becomes low level. A drive current

flows from the output terminal Outl in a direction of the ou*{:plit

terminal Out2 and the stepmotor ¥4 is rotatedby a predetermined

angle in a predetermined direction.

Next, in braking the motor for forcibly holding the step

motor 14 at épredetermined rotational position {timeT14 through

T15), the drive signals 8ig90 through Sig95 at high ievel are

'supplied to all of the transistors 90 through 95. Thereby,

the transistors 91, 94 are driven to the ON state. Therefore,

both of the output terminals Outl, Out2 become low level and
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even when a | eakage current flows to the transistor 91, only a |eakage
current flows to the transistor 90 by way of the transistor 91, the

| eakage current does not flowthereto by way of the transistor 92 and
therefore, the | eakage current flowing to the transistor 90 can be
reduced. Further, also as a |eakage current flowing in the transistor 93,
only a | eakage current flows thereto by way of the transistor 94 and

t heref or g, 359, the l.ea r ent oW t transistor. 93 can be
‘restraine e%o be smal'l- Eggﬁ?g?% §?i5$%g¥%%95% é?gqt gﬁ%bﬁ%?%ép ??ne_TlS _
through.:%xéqég%gp%gg drlvegi%écle)c,g the notor pul se generating circuit 12

suppl i es rive SI&H&#& of° FQQI, Sig95 at high level to the

transistors 90, 91 .95 and.supplies the.drive signals Sig92 through Sig94
bt Tow | ovel tAt IS PERBRLOEr S EARShGHOY 542 ThREE, ST CHAY 13RS St o 8 91

t hrough 93 are driven to the ON state and the transistors 90, 94, 95 are
driven t FhimeFBEtats b dUnthdesf d @ raurstdagputansrsidizd - Oftrtheégenes | ow

| evel, the output terminal Qut2 becones high level, a drive current flows
from t he slgtipwhenerni paka@ituirerd: dilloast tontlod trensiatmt 9ltepnigpal Qut |
and the step notor 14 is rotated by the 26 predeterm ned angle in the
predet er a nech khigee cturarent! i lowakiteg thize tmathei ssbecO8sbyelwyy sifnmchar to the
above -described,.the drive signals Sig90 through Sig95 all at high |eve
are suppldethdietdie oir,ansesi 048a§8 EOroe@h &fes not flow thereto by '

way of the tfansistor 92 and therefore, the ieakage current
flowing to the transistor 90 can be reduced. Fufther, also
as a leakage cur;e_nt flowing in the transistor 93, iny a leékagé
current flows thereto by way of the transistor .94 and thereforé,
‘also the leékage cﬁrrent flowing to the transistor 93 can be
restrained to b.e small.
Next, in driving to rofate the motor at time T15 through
"T16 (second drive cycle), the motor pul_sé generating circuit
12 supplies the drive signals Sig90, Sig9l, Sig95 at high levél
to -the transistors 90, 91, 95.and supplieslthe driVe signals
$51g92 through Sig94 at low level to the transiSt-Qrs 92 through
- 94, | |
~ Thereby, the transistoré 91 through 93 are driven to the
ON state and the transistors 90, 94, 95 are driven to the OFF
state. Therefore, the output terminal Outl becomes low level/
the oﬁtput terminal Out2 becomes high level, a drive Current
flows from the output terminal Out2 in a directicn of thé. output

terminal Outl and the step motor 14 is rotated by th__e_'
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Thereby, the transistors 91, 94 are driven to the ON state. Therefore,
both of the output termnals Qutl, Qut2 becone low |evel, the both drive
termnals of the step notor 14 becone |ow level of the sane |level to brake
the notor. At this occasion, the transistors 92, 95 are brought into the

' OFF state to function as protecting transistors. In this way, the step

not or. 14 can be rotated in the predeternmned direction and can be braked

at an in STV I times_of.driving.to ro t he_not or
SUCCESSI&%|§%¥86§H an@%e ﬁlered?Fv%ggﬁ%T%neﬁdf BB ERE ng, ¥he second
drive cycle and t ma herefore, sim]ar to the third enbodi nent,
singl e gnés 3 F]Egratq? gt‘%r@ T gBUCHTS B Prbvi aéﬂl\?\PFh % pHifality of

functions. Further, in dr|V|n the notor, the transistors 92, 95 function
for drividRyVeneessrspPetndtinaarer élg%a]rﬁrﬁjél%ﬂ theoughrieni> edn pe suppl i ed
to the step notor 14, further, it is not necessary to use a transistor'

excl usi véifabr lm’v@tle@meorﬁlairmlletdﬁélcefth% teaneisteets 0?0 chlpadheh oPSbei ng
downsi zed or the like can be achieved. Further, according to the anal og

el ect r oniThetrieivgpi €bhestransbstdbng Qb,tm@eﬁﬂsphcmkwetenhhdinﬁnksatehe step
notor 14 having 27 a large drive current can be used and an effect of
capabl e aheregong, dowsisizedheSorehh €\ edniMAA 0iLBY, tontheesbap mBkor drive

circuit of the invention, single ones of tran5|stors can be used both for
driving Uﬂﬁel the both drive terminals of the step motor 14 become
lowlevelofthesameleveltobrakethemotor. At this occasion,
theprénsiStors92;95arebrou§htintotheOFFstétetofunction
as protecting transistors. N
In this way, the step motor 14 can be rotated in the
predetermineddirectionandcanbebrakedatanintervalbetween
times of driving to rotate thelnotdx‘by sucéessively ;epeating'
ihe fir;t drive.cycle, mofor braking, the second drive cycle
and motbr braking. | |
Therefore, similar to the third,embodiment,_single ones
of the transistors 92, 95 can be provided with a plurality of
funétions. Further,jjldriving”thelnotor, the‘transistors 9z,
95 functioh.for‘driving'thé:motor and therefére, a large drive
current.can be supplied to the step motor 14, further, it is
not necesséry’to use a transistor exclusive for protection and
therefore, an effect of capabié of being'dowhsized.or the like
can be achieved.

Further, according to the analog electronic timepieces

accordingtotheréspectiveembodiments,thestepmotdr14having
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step notor and for.protection, the large current can be supplied to the
nmot or and the notor can be downsized. Further, according to. the anal og

el ectronic circuit of the invention, the notor having the |large drive
current can be used and the notor can be downsized. The stepnotor drive
circuit of the invention is applicable to drive circuits of various step
notors starting fromthe drive circuits of the step notors for driving a

time hang 95r§%_0@£ﬁf@%rurﬂew ;gna&@!@&ae'a Gt AN £rd Lyt 'gggamg%fher# the

‘anal og electronic tinepiece of the invention is applica to various

anal og e%g&%rogbgngﬁgggiggegcgiefgd;analog el ectronic wistwatch and an
€cC ,

anal og e onic cloc an anal 0g el ectronic tinmepiece attached wth a
cal endar function nd th Ii%f and rticularly suitable for.an anal og
electronic  tiAERPER EERIIATSHE bopOREY S EGEFEE LR DALY ERYIODE What i s
claimed is: 1. A step notor drive circuit characterized in a step notor
drive ci PetiPtecBrpfi of ngrans ¥5Qs tahdstsedpirihcbrpr FELRGNE 9 st and a
- second transistor; a second transistor pair conprising a third and a

“fourth 6itepdistyr andadrdrictenimeanstherl argeaturgent seapamteplieda
predetermned direction by supplying an alternating signal to the step
nmot or ~ byocalther natekyaddi vhagntber f castbe remsstord pair and the second

Further, according to the analog electronic circuit of
“the invention, the motor having the large drive current can
be used and the motor can be downsized.

The stepmotordrivecircuit of theinventionisapplicable
todrive circuits of various step motors starting fromthe drive
circuits of the stepmotors for drivinga time hand or a calendar _
in the analog electronic timepieces.

Further, the analog electronic timepiece of the invention
is applicable to various ahalog electronic timepieces of an
analog electronic wristwatch and én analog electronic clock,
ananalogelectronictimepieceattachedwithacalendarfunction

andthelike,andparticularlysuitableforananalogelectronic

timepiece constituting a power source by a battery.
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transistor pair to an ON state in driving to rotate the notor and driving
both drive ternminals of the step notor to a sane |evel by driving the
first and the third transistors to an ON state and driving the second and
the fourth transistors to an OFF state in braking the notor; a fifth
transi stor connected in parallel with the first transistor and a sixth
transi stor connected in parallel with the third transistor; wherein the
driving npans drives the fifth transistor to an ON state when the first
transistor.is drivén'to thé ON state in driving to rotate the notor, -
drives the fifth transistor 0 an OFF. state when the fisf transistor is

t .
driven to the st &t SMIBERKi Hg hel hbtoF ChitiardL HireSiRthStRRBnsi st or

to an ON state when the third transistor is driven to the ON state in
drivi ng 946t 4d Veh&iksrdlt SABPELFYRS the sixth transistor 29 to an OFF
state when the third transistor is driven to an ON .state in braking the
nmotor. 2. The stepirmit radgsisectipxiui ronprosdnpg tfd réttadmd alsewhedei n t he
first and the fifth transistors are constituted by transistors of a same
channel andrtsfietiolri;rd and the sixth transistors are constituted by
transistors of a sane channel. 3. The step notor drive circuit according to

Claim 1; wherebansddd tEshsagtot Paifiddpd 7 ainsd stiisrcdbgdGORshitHt ed by
transistors of different channels and the third and the sixth ™ transistors
are constiutsed+by-;t pagsi stors of different

drivingmeansforrotatingastepmotorinapredetermined
.directién.by supplying’anaalternéting éignal to the step motor
byalternatelydrivingthefirsttranéistérpairaﬁdthesecdnd
transistor pair to an ON state in driving to rotate ﬁhe mofor
and driving both drive terminals of the step motor to a same
level by driving the first and the third transistors to an ON
state and driving the second and the fourth transistors to an
OFF state in braking the motor;

é fifth transistor connected in parallei with the first
transistor and a sixth transistor connected in parallel with
tﬁe third‘transistor;

whereiﬂ the driving means drives the fifth'transiStér
to an ON state when the fifst fransistor is driven to the ON
stateindrivingtorotatethemotor,drivesthefifthtransistor

" to an OFF state when the fist transistor is dfiveh,to thé ON
state in.braking the motor; drives the sixth transistor to an
ON state whenlthé third transistor is driven té the Oletate

in driving to rotate the motor and drives the sixth transistor
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channels. 4. The step notor drive circuit according to Caim 1; wherein
the first through the sixth transistors are constituted by a seniconductor
integrated circuit, the first and the fifth transi stors are constituted by
physi cal ly dividing a single one of a transistor and the third and the
sixth transistors are constituted by physically dividing a single one of
a transistor. 5. The step notor drive circuit according to Claim- 4,

wher ei n are he fifth an |sto is |arger th n an _area Qf the
Frrst 1 dsPer B R ait e i F EROTO KERTETaHGr Stort Y 40080 Shan an
area of the third transistor. 6. ‘An anal og el ectronic tinepi ece conprising:
a step notGts gn @Faaﬁﬁa therBPPE-a time hand; and a step notor drive
circuit operated to count tinme based 30 on a tinme signal constituting a
reference of tiZnme fofndrfieRgnoter rdtidte alfeudtepcrperdingndoi fr&Mt i ng ti me
by the time hand - by driving to rotate the notor by the step notor drive
circuit; lwheherainhdiesfepshotral teifMieftdi transissorsrstd tunedibytedsi ng the
. step notor drive circuit according to aim1l. 7. An analog electronic

ti mepi ecédycamphisicngrsaoctemaned ehahoeldahdli tige tih el atr@l a8hki sexband; and
a step notor drive circuit operated to count tine based on a tine signal

-.consti t Utire 3 stefar 8RE & fs thilthR d0by A at 1% t Jr% FJQt@ts%niehéh§ﬁﬁ@l notor and
indicating tine by the time hand
3. The step motor drive circuit accordlng to Claim
1; wherein the first and the fifth'tran-si_stors are ,constituted
by transistors of different channels'and the third and the sixth
transistors are constituted by transistors of different
channels. B
4. Th_e- step motor drive cir.cuit according .to Claim-
1; wherein the first through the sixth transistors are
constituted by a semiconductor intégr‘at‘ed circuit, the first
and the fifth transistorsare constitutecéi byphysicallydividing
a single one of a transistor and thé third and the sixth
_tranls.istors are constituted by-physically dividing a éingle
one .of a transistor_.'
5. - The step motor drive circuit aécof;_iing to Claim
4, wher.eirj. an area of the fifth transistor is larger than ari
area of the first transistor and an area of the sixth transistor
is larger than an area of the third transistor. |
6. An analog electi:onié timepiece comprising:
a stép motor for driving to rotate a time hand; and

a step motor drive circuit operated to count time based -
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by driving to rotate the notor by the step notor drive circuit; wherein the
step notor drive circuit is constituted by using the step notor drive
circuit according to Claim2. 8. An analog electronic tinepiece conprising:
a step notor for driving to rotate a tinme hand; and a step notor drive
circuit operated to count tinme based on a tine signal constituting a
reference of time for driving to rotate the step notor and indicating tine

by the tidme shantle Hygehii Horgthieurahat & tdmrariay oiytihe sdepiwtiey drive
circuit; wherein the step notor drive circuit is constituted by wusing the

step not oo (irdt\é%ecthéué%eﬁ%ﬁro@' Bﬂdti)nﬁ@étf‘ir?’g Dme B yaRk odifd eGhHoNi ¢
ti mepi ece conprising: a step nmotor for driving to rogate a time hand; and

a step Wﬁﬁr@@&ﬁg € EOVELORRE ALed L, fAUNL. L) 0 hased v onia dise si gnal

constituting are erence o time i ving to rotate the step notor
and, |nd|cat|ng] the time dEiVIn to rot

hand, .b the tor by
the stop mot or WIS oFPEUF ECP VIREIE] AT SEERURE oY e I TRUPY [
constituted, usin the step, notor .drive CIrCUIt accordgng ? Cla|n14.
10. An ariﬁjdbﬁ/ et e%%ﬁtréafe E&fpPiSi AGSCAdsPEp ot bF 1ot - dri ving to
rotate a time hand; and a _step notor drive circuit operated to count tine
based on a tine sighdl 288As0i Bderhgonifet éhentecef CoMpElI BRI driving to
rotate the step notor and indicating tinme by the time hand by driving to
rotate the notoe bByepheosvepfnpt dridingetei retuite a time hand; and
a step motor drive circuit operated to count time based
on a time signél constituting a reference of time for driving
to rotate the step motor and indicating time by the time hand
by driving to rotate the1notor“by'the'step:motor'drive circuit;
wherein the step motor drive circuit is constituted by
| using the step motor drive circuit according to Claim 2.
8. An analog electronic timepiece comprising:
a step motor for driving to rotate a time hand; and
a.steptnotor'drive circuit operated to count time based
- on a time signal constituting a reference of time for driving
to rotate the step motor and indicating time by the time hand
by driving to rotate the motor by the step motor drive circuit;
‘wherein the step motor drive circuit is constituted by
'using the step motor drive circuit according to Claim 3.
9. An analog electronic timepiece comprising:
a step motor for driving to'rotate a time hand; and .

a step motor drive circuit operated to count time based

on a time signal constituting a réference of time for driving

31



wherein the step notor drive circuit is constituted by using the step
notor drive circuit according to Caimb5. 32 '

to rotate the sfep‘motor and indicating time by the time hand
by dfiVing‘to.rotate tﬁélnotor:by'the steplnotor‘drive.gircuit;
wherein the step motor drive circuit is constituted by
using the step mQtof drive circuit according to Claim 4.
10. An analog electronic timepiece cohprising:
a step motor for driving to rotate a time hand; and
a step motor drive circuit operated to count time.based
on a time signal constituting a reference of time for dfiving
to rotate the step motor and‘indicating‘time by tﬁé\time hand
by driving to rotate the motor by the step motor dfive circuit;
wherein the step motor drive circuit is constituted by

using the step motor drive circuit according to Claim 5.
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