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and the corresponding value (hours, minutes} of the counting means is then stored in non-

volatile storage means.

Nonetheless, it was demonstrated within the scope of the present invention, that
this synchronisation method was not sufficiently reliable over time. Indeed, when the type
of stepping motor described above is not being powered, it has at least two magnetically
stable positions resulting from its geometry. Thus, each time the power is insufficient, the
motor stopping very often causes a loss of time information insofar as the motor is
statistically not in one of the two magnetically stable positions when it stops and that
following the stop it inevitably returns to one of its magnetically stable positions.
Depending upon the gear reduction applied between one step of the motor and the
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stopping the watch motor; (iii) using the additional power source as a power source; (iv)
writing the time information in the non-volatile storage means when the insufficient power
supply is detected. The method is characterized in that it further includes an additional
step consisting in (v) writing the position of the stepping motor in the non-volatile storage
means when the insufficient power supply is detected.

Advantageous embodiments are given with the dependent claims.



O her features and advantages of the present invention
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The watch comprises a microcontroller circuit 14 including motor control and drive
means 16 for moving the motor forward, a volatile time counter 18, for example a RAM
memory, for containing time data that is periodically updated when the supply voltage of
microcontroller 14 is sufficient for the electronic watch to operate properly. Thus,
microcontroller 14 is powered by means of a main power source 20, for example the
regulated battery of a motor vehicle as regards the electronic watch integrated in such a
vehicie or any other regulated power source. Microcontroller 14 also includes a low



-4- voltage detector 22 for detecting when the supply
vol tage provided by the main power source is no

| onger sufficient to enable the electronic watch to
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counter 18 is no longer incremented and the motor control and drive means 16 are
deactivated (via the “int” signal) and consequently motor 12 and hands 10 are stopped.
Detection of this lack of sufficient power in the example of a watch powered by the battery
of a motor vehicle could for example occur when the vehicle's battery is being changed or
at the end of the latter’s life. Thus, since the power supplied by the main source 20 is by
definition insufficient for the proper operation of the watch generally and for
microcontroller 14 in particular, an additional power source is provided, such as for
example an energy buffer like a capacitor 28 connected to the terminals of the power
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During the normal operation of the watch, i.e. when the supply voltage supplied is
sufficient, the motor is controlled such that it makes 24 microsteps per complete rotation
of the rotor and consequently 24 intermediate positions per minute for the minute hand.

As is visible in Figures 3a and 3b respectively, the first stable position is arbitrarily
defined as corresponding to step no.1, and respectively the second stable position is
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Inam ing mode (Main), the system checks whether an external clock

signal (for examplie a GPS signal) is present, then the microcontroller, after reading the

received signals, increments the time counter values and controls the motor pulses, the
hands indicating the time received by these signals being then moved in synchronism.

In the absence of external clock signals, the system activates an autonomous
mode via a routine (Stand Alone) and at the same time uses an internal clock to count
down the time and control the motor and update the hour, minute and microstep
information.




IS supposed to go to carry out the true tine reset is
arbitrarily selected. It will also be noted that the

speed of the notor is preferably chosen to be

maxi mal, so as to prevent losing a step that is in the
process of being made when a | ack of sufficient

power/power cut is detected, Whi'ch is due to a |ack of
inertia of the notor. Figure 4 shows a diagram of the

el ectromechani cal synchroni sati on backup procedure
according to the invention. In a nmain operating node

(Main), the system checks whether an external clock
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omer becomes suffi ci ent
&@gg%mEEBEcggﬁﬁﬁF@eﬁﬁé *he vehicle battery has been

repl aced, the watch resets the systemto the correct
time by neans of the true tine information obtained
by the external tine base. It will be understood that
various alterations and/or inprovenents and/or

conbi nations that are evident to those skilled in the
art can be made to the various enbodinents of the

i nventi on expl ai ned herei nbefore w thout departing
fromthe scope of the invention defined by the
annexed clains. It will be noted for exanple that a
rotor can have several axes of magnetisation
dependi ng upon the design of the notor and can thus
define nmultiple of two stable positions. -8- CLAI M5



1. Electronic watch including anal ogue di splay neans

formed of at | east one hand (10) driven by a stepping

motor (12), at |east one tinme base (24, 26) for

providing tinme data (h. m-8&0 neans (16) for

controlling and driving said stepping notor, a main
CLAIMS\er source (20), nmeans (22) for detecting a |lack of

sufficient power fromsaid nmain power source, non-

vol ati|l e storage neans (32) powered by an additiona

poWer Bieufrone Watch mcfudrngczmatogue iditplayahebnstfommedicitzA lesldEone hand

(10) Giyei B etoBhiag koo ak 2 Bast e EnE buss (24 BB} Bispidgtime data

(h. mh @ means &i6)i fagc@mnebumg?m drﬂnr{gasaw smlrfg:j rﬁﬂtoﬂlfé FalrPpewwer source
u ower _1's et ect ed

(20), Fitans 120 adlScind:a, Gk oh Fumdenliives o S Fut Bower spurce, non-

volatiRegrabe $eshns 8 2) pdwbid] by &6 ladditiogal pbW@r Sorod G’ZSTHEH dnitgining said

sitions rel e tot and a
tme G ieR gt ok pf tulierthowet inddthdhs arcobiedicai fg-ydatle storage
mearishiffe AUHRRE brd?fdeﬂ‘f&rr coptfig @e StESHIMP Frdtor PREVIEE BataWepas) when said
passages throu sai d two stable magnetic positions,
'aCk%ﬁHﬁ'F'ﬁ”ftH’f’a‘t'ert'%getﬁ‘é?@r position data contained in the
non-vol atil e storage neans corresponds to the | ast
nunber of mcroste made by the notor. 2. Electronic
wehanacieszes i that ?cad? slerping I”Ot%fHafF'H‘éQSe? magaetisedirater (134) including

two étﬁl%u%énéﬁa%sﬁl&fs rél@t%' ¥ e ts’té’c@r th 38, %Haaf&é?ﬁbé number of
first external tinme base (24), and a second additi onal

interqdiate PRRYRNS; SBYESRAPAING ith faibar of MicpstgPsidhe Sgter between two
passég{eHthtdugﬁ ARt fivd Stabet mé@rfeﬁle;ﬁ)@lt!oﬁs AR MORalihe motor position data

ectronechani cal synchroni sation of said at | east one
containg dn ki nerrolatile sdoragenesas £ofrespandsdp dbe fashnembat ehmicrosteps

madeadyqﬁémd@& to any of the preceding clains, including

the steps of: - detecting a |ack of suffici ent power
fromthe nmain power source; - stopping the watch
NDLOIElectrodfRd \D&cﬁac@dﬂﬁih@% QHM ‘F%Ha‘ré‘cﬁerﬁe@ %Pﬁfa‘t ftMclRes means for
power source; - Wi

receh e MY §455 dI05h 65t RxieTBaii bass. &4, and 3,secped edditional time
base le?rﬂ\@ﬁpblﬁn g 88 k8 D nas“aﬁoelrru fifle Bt %‘ﬁBt feR&y&get hod

her” ihcludes th d|t|on step o - witing in
the non-volatile storage nmeans the magnetic field

IOO%' tN/Ié’tﬂo@' %f BleRPBhb&thnical &%Hro?ﬁs%ﬂ&iu BP0 =Plead 'SRk Aand and the
| a ficient power I's tected.
true tlme data for an electronlc watch according to any of the preceding claims, including the

steps of;

- detecting a lack of sufficient power from the main power source;

- stopping the watch motor;

- using an energy buffer like a capacitor as power source,

- writing the time data in the non-volatile storage means when a lack of sufficient power is
detected;

characterized in that the method further includes the additional step of:

- writing in the non-volatile storage means the magnetic field position data applied to the
stepping motor when a lack of sufficient power is detected.



