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.. ELECTRONI C MODULE | NTENDED FOR A TI MEPI ECE The present invent] 5nFE@r20@2r ns a
: timepiece including in particular a functional wunit including magnetised
masses, anh el ectronic nodul e including a support with conductive pat hs
connected to at least one integrated circuit. In particular, the object of
the present Application concerns a timepiece 5 wherein sai d functi onal
unit is a mcrogenerator which is not"ls'hl elded laterally. Hereinafter in
this Application, " non- re) rl\l ! e | IP o terial which is not
ferromagnetic, which is - ' magnetic, and which
may have a slight JdEQEETRENISMODIKEINTENDED ROPrAoXIMERNGE t he
m crogenerator " neans the entire peripheral region of the m crogenerat or-
in which the magnetic flux of 10 the nmagnetised masses has a significant
val ue. The operTae iprepept inveritioh@onterss etimepireedncluding inparticulardefooetosel i n
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t eachi ng I ncor porated herein by referenc ss Patent No.

597636, féPn%YﬁP@hSGP@?ﬁciﬁé’é@ 3 leagherintroraigd SirCWiher ein a spring, via a
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" I ndeed, t. vant a pi ece i ncreases en |t energy .
consurﬂ@t i éﬂ?‘@é&'?%iﬁ§ @asﬁe%ha%éﬁnﬁ'é?ntéﬁ@ml e the generator yield increases.
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t he pr.esefrcorpovated herein sy tefierenten Swigy Patent e mesaﬁenéxamnm distieses a
watch movement wherein a spring, via a set of gears, drives hands, on the one hand,
15 and a generator generating an ac current, on the other hand. The generator powers an
electronic circuit including in particular a stabilised quartz oscillator which allows the
- working of the generator, and thus the working of the hands, to be regulated. Sucha -
‘watch consequently combines the advantages of a mechanical watch with the
precision of a quartz watch. ' . '
.20 - However, while seeking to develop a product of this type, the Applicant
: - observed the existence of sources of magnetic disturbance within the watch
~ movement. Indeed, the advantage of such a timepiece increases when its energy .
consumption decreases, i.e. when for example the generator vield increases. Starting
from this observation, the Applicant has proved that ferromagnetic masses located in
25 proximity to the generator exert a parasitic magnetic force on it, thus decreasing its
 yield. ' ' ' _ '
The object of the present invention is thus to improve the aforementioned type
of timepiece while avoiding the drawbacks described above, in particular owing to a
'simple improvement which is inexpensive to manufacture.
30 - The invention thus concerns a timepiece of the type indicated hereinbefore
characterised in that at least the conductive paths located in proximity to said
functional unit have non-magnetic properties.
In a particular embodiment, said conductive paths include a layer of a good
electrically cOndu_étive material deposited on the substrate of the printed circuit and



of timepiece while avoiding the drawbacks descri bed above, in particular
ow-ng to a sinple inprovenent which is inexpensive to manufacture. 30 The
; invention thus concerns a tinepiece of the type indicated hereinbefore
characterised in that at |east the conductive paths located in" proximty
to said functional unit have non-nmagpetic properties. In a particular
enbodi nent, said conductive paths include a | ayer of a. good electrically
conductive material deposited on the substrate of the printed circuit and
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of f st simpdifiechiapaigy obie meH@QF @@gallyﬁn?@tﬁq f'b%“‘i‘spléa% WCB{dH'@ra relative to

the 15 g¥h&ra@f. rotor 2, in a sane orthogonal  plane as the latter. Six
"magnets 5 arg. fixed radiall nd at regul.ar, i.nterval onechflangeS
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el edidr | easloyr%@‘rﬁiutalsa@emhgo@! Planéwsébﬁ\}@ﬁet;onsum ng integrated circui it 7

I's powered bg.x% téQaQae%B%@iél and ét%gagr lﬁfer&erseoﬁéﬁavﬁéage% arbour 10 of -

rotor 2. flan magnet s -col | driven via kinemati-c link 11 °
by a baffmg %ﬂc-EhQ_Eo'a"ﬁMQfW&‘I’PJ}‘?PE‘&WeW 3 [sqInpgsitey M%S?Yeélt €2 thus

drives fate8facing ddvh qiesToRGR: ﬁpefm@a@hsagﬁetsm Rav@dpPobite bSlafitisl 8 4
- printed circuit 6 acts as a support in partlcular for coils 4, for an lntegrated C|rcu1t 7 for
- .. 20 aquartz 8 and for electrlcally conductive paths 9. '
' Low power consuming integrated circuit 7 is powéred by electric generator 1 -
- formed of the assembly of arbour 10 of rotor 2, flanges 3, magnets 5 and coils 4 -
driven via a kinematic link 11 by a barrel device 12. The mechanical energy stored in -
barrel 12 thus drives rotor 2. The passage of magnets 5in proximity to coils 4
25 generates a substantially sinusoidal induced voltage across the terminals of the coils.
The Figure shows that electrically conductive paths 9 carried by electronic
module 6 are present over a large part of the penphery of generator 1 and thus in
prOXImlty to magnets 5 of rotor 2. ,
_ in the prior art, said electrically conduc’uve paths 9 are typically made in two
30 steps. The first step consists in depositing a layer of a very good electrically
conductive material, such as a copper or gold based alloy. The second sfép'thén
consists in depositing a fine pratective layer, on the conductive layer, formed of a
nickel based alloy with good resistance to oxidisation. Sometimes an underiayer is
deposited on the substrate before depositing the condUctive layer. This underlayer,
35 usually formed of a nickel based alloy, allows the adherence of thé conductive layer to
the substrate to be improved. It will be noted that the nickel based underlayer also acts



25 generates a substantially sinusoidal induced voltage across the
.termnnals of the coils. The Figure shows that electrically conductive
spaths 9 carried by electronic nodule 6 are present over a |arge part of

the periphery of generator 1 and thus in proximty to nagnets 5 of rotor

2. Inthe prior art, said electrically conductive paths 9 are typically
made in two 30 steps. The first stepgconsists in depositing a | ayer of a
very good electrically conductive material, such as a copper or gold based
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9, they distu he Operation of generator e/ magneti c
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One may, in particular, use a nickel based alloy containing phosphorus for this
20 purpose, since for certain values of its composition the alloy obtained does not have
| magnetic properties. One could use other materials to replace the nickel, such as
palladium for example certain alloys of which also have non-magnetic properﬁes.
it should be noted that the reasoning hereinbefore can also be applied in the
event that the electrically conductive paths comprise an adherence underlayer. Said

25 underlayer is then preferably made of a nickel based non-magnetic alloy.

_ Since the making of 'electronic module 6 does not itself form the core of the '
invention, it will not be developed in more detail in the present Application. Those |
skilled in the art can refer in particular to US Patent No. 5,569,545 dlsclosmg examples '
of alloys used in the pnnted circuit design.

30 . According to a variant of the mventnon all of paths 9 can be ‘made of one or
more materials which do not have magnetic propertles resultmg in a simplification of
the manufacturing process of electronic module 6. _

According to a variant of the invention, in the event that electronic module 6
~ also carries discrete electronic elements, such as a capacitor 13, said discrete

35 electronic elements may also be exclusively formed of materials with essentially non-
magnetic properties. R '



20 purpose, since for certain values of its conposition the alloy obtained
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nDduIe I ts, such as a capacitor
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naterlals with essentially non- magnetic properties. -4-- Miltiple
applications may be imagined in the horological field, for selecting
entirely non-nmagnetic paths .according to the invention. |ndeed, the use of -

said paths was described in the case of a tinmepiece operating with a
generator, but one nmay also use such paths in any other type of tinepiece

with sensitivity to magnetic disturbance. 5 The invention may in particul ar .

be inplenmented in a tinmepiece whose functional unit is a conpass, or in -
any other. type of tinepi-ece inplenenting neans interacting with an
external magnetic field, in particular for the purpose of detectlng it. -5- .

CLAI M5 1.- Tinepi ece |nclud|ng in particular a functional unit (1) including .

‘magneti sed nasses (5), an electronic nodule (6) including a support wth
conductive paths (9) connected to at |east one integrated circuit (7),
characterised in that at |east the conductive paths (9) located in
proximty to said functional unit (1) have .essentially 5 non-magnetic
properties: _



2. Timepiece according to claim1l1, characterised in that said conductive
. patshs (9) include a protective |ayer formed of -a non-nmagnetic material. 3.
. Timepi ece according to claim2, characterised in that said protective |ayer
is made of a nickel based alloy. 10 4. Tinepiece according to any of the
precedi ng clains, characterised in that said electronic nodule (6) further
I ncl udes at | east a discrete electrom< unit (13), in particular a
capacitor, and in that said discrete electronic unit is exclusively forned
of matEkAMME having essentially non-nmagnetic properties. 5. Tinepiece
according to any of the preceding clainms, characterised in that 15 said
de an adherence under | ayer f or med of a
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materials having essentially non-magnetic properties.
5. Timepiece according to any of the preceding claims, characterised in that
15 - said conductive paths (9) include an adherence underlayer formed of a non-magnetic
material. ' _
6. Timepiece according to claim 5, characterised in that said adherence
underlayer is made of a mckel based alloy. '
7. Timepiece accordmg to any of the preceding claims, charactensed in that
20 said functional unit (1) is a microgenerator.
8. Timepiece according to claim 7, characterised in that said microgenerator
(1) includes a rotor (2) including two flanges (3) each having substantially fhe shape of
a disc and each carrying, on its face facing the other flange, an even number of
magnetised masses (5), said electronic module (6) including at least a stator coil (4) _
25 fixed to said support and partially inserted between the two flanges (3), the conductive
paths (9) of said support connecting said at least one coil (4) to said integrated circuit
(7) having essentially non-magnetic properties. ' _
9. Timepiece according to any of claims 1 to 6, characterised in that said
fuhctional unit allows the presence of an external magnetic field to be detected.
30 10. - Timepiece according to claim 9, characterised in that said functional unit
'(1 ) assures the function of a compass.
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