ANALOGUE TI ME DI SPLAY FOR MOTOR VEHI CLE FIELD OF THE
I NVENTI ON The present invention generally concerns an
el ectronic watch with an anal ogue display or other

di splays with hands to be integrated into the
dashboard of a nmotor vehicle, and nore particularly a
nmet hod of el ectromechani cal synchroni sation between
the anal ogue display and the tine counter of the

wat ch. BACKGROUND OF THE | NVENTI ON Devi ces for
resetting the tine of an el ectronic watch ensuring
sone el ectronmechani cal synchroni smare known fromthe
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i ncl udes anal ogue di splay hands forned of an hour
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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 retums to one of its magnetically stable positions.
Depending upon the gear reduction applied between one step of the motor and the



informati on of one m nute, the accunul ati on of these
errors can exceed several mnutes and becone
unacceptable for providing correct time informtion.
Certain prior art solutions suggest using hand
position detectors for calculating and correcting
this error between the actual-%osition of the hands
and that indicated in the time counting nmeans. Such
solutions are often conplex and are, noreover, not
necessarily very reliable. SUMVARY OF THE | NVENTI ON
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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
w || appear nore clearly upon reading the follow ng
detai |l ed description of enbodiments of the invention
given solely by way of non-limting exanple and
illustrated by the annexed draw ngs, in which: -
Figure 1 shows an overall view-of an el ectronic watch
according to one enbodi ment of the present invention;
- Figure 2 shows a schematic view of a stepping notor
having a North-South nagnetic nmagnetisation axis
defining two stable magnetic positions; - Figures 3a
and 3b show schemgr DESCRIETION O THEDRAWINGSne or
other of the stable magnetic positions after
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drive the mnute hand and the hour hand. The watch
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Gear reduction wheels and pinions with ratios of 1:60 and 1:12 respectively drive the
minute hand and the hour hand.

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
vehicle 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
operate properly. It should be noted that the

m crocontrol l er 14 conprises an internal oscillator,
not shown, for clocking the-icrocontroller. The
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As soon as a lack of sufficient power is
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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



of a notor vehicle could for exanple 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
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of the same minute hand defines a partial step of the rotor, corresponding to a rotation of
the latter through 60°.

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



corresponds to a novenent of one mnute of the mnute
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In a maln operating mode (Main), the system checks whether an external clock
signal (for example a GPS signal) is present, then the microcontroller, after reading the
received signals, increments the time counter values and controis 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, which is due to a | ack of
inertia of the notor. Figure 4 shows a diagram of the
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t he cﬁslé""ofbedéf‘@fﬁﬁo% ihat a/arlala,e« aiferatigns j andéant nggwéqments and/or

bb\ﬂblﬁdﬁdrﬁnmﬁﬁﬁﬁeeéwdélﬂ Qo dhbdV\siIAcH tHBdat choWeFPuee to the various

HBEdmery ot ko sifaiel HhtnekFe Rl HsbaB G il scope of
thedpyantion dfi neldebma rannexaedutaimanit with ke neted for example that a rotor can
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Q@EWH"MF@POQ @eﬂﬂﬁﬁxﬁhe 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
notor (12), at |east one tine base (24, 26) for
providing tinme data (h, m to neans (16) for
controlling and driving said stepping notor, a main
power source (20), nmeans (22)-8or detecting a | ack of
sufficient power fromsaid nmain power source,

non-vol atil e storage neans (32) powered by an
addi ti onal power source (28), for containing said
time data when a | ack of sufficient power is detected,
andiM8haracteri zed in that said non-volatile storage
means are further provided for containing the
steppi ng motor position data (upas) when said |ack of
suf f i cilenElepisanie watchdiaeluding @nalgguertisplay oppans fafnead of at least one

ﬁﬁﬁd)(fb) RgvérP b beﬁtéﬁpin bRk ¢y ekt 1884 dnB tHl-‘,-'iba 2d 26) for providing
n or inc s a nagnet i r ot or
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§8pfas cqwgneﬂ Séldpwgetdaémvhearm |agk @fhat igigrd pAvesris detected, and
@ﬂ&b&téﬂibodﬁttﬁat% AbMGSlatild stohdyePBansohrdt flukiter Fﬁb\ﬁﬂeﬁgﬁ:r containing

Hechnsd REh apaon doté fiPas g R 2k suflelnt P detoctea

cl ai m 2. oEle2ironid) suatutit maoz:lmg tonclaimatl, charactetizedieip thakesaid stepping
hf¥or u‘?&@de\é éﬁe‘ﬂ? cPt ﬂof&a' gwfl.fdg‘g‘ tibo lstdb Fm?ﬁeﬁ&?@éﬂlons relative to

ti me base t1ona
tesstaton A5R2); @d acledingst @amsﬁ*r of ifrsmediatedpasitipns ¢ oFesaanding to the
nGmBeit of rnﬂ@resmgsi of 4he Nﬁétb@@eﬂfeeﬁ“&@t pmagéamrsagh said two stable
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atoyagsf medns q@rree:mldago thiedastroumbemf Irmchostgps made by the poétor.

det ect BngEI%dr&ﬁé(wgfchsééfcf)ﬂdﬁgecﬁtclé?lﬂv‘?& ﬁraﬁ‘l‘é&@lﬂ&'lﬁ‘ that it includes

ower source; g " : 824)(} '& g
P@J‘”br&PP'é'l"gltf%et"B éar@afs?mcﬁ @&eﬁfsm tigigyhase. (24), and a secon

atiditionzg timiee bhse€28) aduppiyimgt detta nsBd Variyatnher ssidtragetime data is not

p%% dwhen a lack of sufficient power is detected;
aracterized in that the nethod further includes the

addi t i 6naMethodof electromaghanicasynehronisatimmofasichet least one hand and

%eofr@é’%n@aaé‘t% Foh%n@%%l&wﬁﬂcﬁ'&c&ﬂ fgt {088t the2BRIck@Ag claims,
he stegg ]pg notor when a |ack of sufficient power
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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.



