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-1- Arrangement for the nechanical interfacing of a
MEMS m cronmotor with a clock wheel and tinepiece
conprising this arrangenent 5 The present invention
relates to an arrangenent for the nechanica
interfacing of a mcronotor with a wheel and a

ti mepi ece conprising this arrangenent. The invention
relates nore particularly to an arrangenent for the
10 nechanical interfacing of a mcronotor of the MEVS
type with a toothed wheel in which the mcronotor is
produced in the upper |ayer of a plate nade of
crystalline or anorphous naterial and conprises at
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nmonogriaRgémkhe silicon layers 20 having a thickness
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Zgrel IBgcrnoveoavﬁé andan Jqﬁnﬁgrgeartu? Rt oeft mocﬁ%renr{emtgr%]aﬁs The
moveable fingers are attached to the combs, themselves attached to a

nacelle guided linearly by springs. These actuators are produced by
photolithography and dry plasma attack of monocrystalline silicon layers
20  having a thickness typically of 50 to more than 200 microns.

fn order to make a clock wheel turn, it is necessary to convert the

iinear movement into rotational movement, via a ratchet system for
example, as in the case of Accutron watches by Bulova (USA), Mosaba by

ETA or via a hysteresis system such as described in the document

25 WO 2004/081695. The linear movement on silicon being of the order of a
few tens of microns, the ratchet driven by the pawls must have teeth of
equivalent dimensions. In order to ensure reliable meshing, the positioning

of this ratchet relative to the moveable fingers must by within tolerances

which are much lower than the some tens of microns mentioned eariier.



-2- In order to produce such a mechanical interfacing
between the |inear novenent of a paw actuator and the
rotational novenment, the docunment WD 2006/ 024651
proposes using mcroactuators which drive, by neans of
a tooth in a hysteresis novenen,- a m cromanuf act ured
wheel with very 5 small teeth, which is coaxial and
integral with a clock pinion. This solution inplies
an adjustnment of the mcroactuators relative to the
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menti on previously, characterised in that a pinion,
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is connected in rotation to the rotor by nmeans 25 of
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t oot Accordi n er features of

i nvethei same substrate as the microactuator. The invention alms to make the
micromotor and the mechanism independent at the level of their radial

20 clearances, whilst allowing transmission of the pure torque from one to the

other.

To this end, the invention proposes an arrangement of the type
mentioned previously, characterised in that a pinion, coaxial with the rotor
and arranged above the rotor, is connected in rotation to the rotor by means
of at least one pin which is received in an associated housing and in that the
pinion meshes with the toothed wheel.

According to other features of the invention:

- the rotor comprises a plurality of housings which are distributed
angularly in a regular manner about the axis of rotation, and the pins are

integral with the pinion;




- the rotor conprises a plurality of housings which
are distributed angularly in a regular nmanner about
the axis of rotation, and the pins are 30 integra
with the pinion; -3- -the pins are produced in a
single piece with the pinion; -3each pin is received
in the associated housing with a radial functioning
cl earance and a circunferential functioning clearance
determi ned by design; 5 - the upper |ayer of the plate

conpri ses. @b pifkAsre MH8UCEINR A Singld! bieRE Withthk PiHia; ed
towards the top, and the pinionis provided to abut
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to the nvention a

ti mepingre whi ch conprises an arrangenent accordl ng to
one of the preceding features for the nechani cal

i nt er f aci-the odtonisvguided iofrotatige by atshaftrmadintedhén the plate;
timepiece with a mcronotor of the tinepiece. O her
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det ai | ed -dbs inign mashesuvith the fwdreehinea meshirtgezanensifuated close
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produced acco I Ng gs o UERE I on;
and the ratcheting zone is offset angularly relative to the meshing zone.

15 The invention also proposes a timepiece which comprises an
arrangement according to one of the preceding features for the mechanical
interfacing of a wheel of a gear-train of the timepiece with a micromotor of

the timepiece.

Other features and advantages of the present invention will appear
20 more clearly upon reading the following detailed description, with reference
to the annexed drawings which are given by way of non-limiting example

and in which:

- Figure 1 is a sectional view in which represents schematically a

timepiece produced according to the teachings of the invention;

25 -Figure 2 is a perspective view which partially represents the
movement of the timepiece of Figure 1, equipped with a driving module
comprising a MEMS micromotor;



25 - Figure 2 is a perspective view which partially
represents the novenent of the tinepiece of Figure 1,
equi pped with a driving nodule conprising a MENVS

m cronotor; -4- - Figure 3 is a view from above which
represents schematically the ddiving nodule of Figure
2; - Figure 4 is an expl oded perspective view which

represents the driving nodule of Figure 2 and the
casi ng which surrounds this driving 5 nodule; -

Figure 5 ipjgaf 8Ns & Gied roRvVaddvedmhidh rémebeMms schematically the
accordi ng to the plane 5-5 which represents

schefaving areduleaobippuieod of the driving nodule and
which illustrates the rotational assenbly of pi ni 0
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dpi vimagluer, t he pini on by the rotor by nmeans of pins;

- Figure 7 is schematic view from above which
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section acc
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bel ow %ﬁ["é’ﬁ”‘%’ Egéh% schematically the elastic
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of the pinion by the rotor by means of pins;

15 - Figure 8 is a schematic view in axial section according to the
plane X'X which illustrates a variant of the assembly of the shaft relative to

the rotor;

- Figure 9 is a view from below which represents schematically the
elastic fixing structures which are provided in the plate for clamping and
20  centring the shaft according to the assembly of Figure 8;

- Figure 10 is a view from above which represents schematically a
silicon wafer and which illustrates an example of the arrangement of a

plurality of micromotors on the wafer.

In Figure 1, a timepiece 10 is represented schematically, comprising
25 a wristwatch equipped with a driving module 13 according to the teachings
of the invention, the driving module 13 being arranged here inside a

casing 12,



25 a wistwatch equi pped with a driving nodule 13
according to the teachings of the invention, the
driving nodul e 13 being arranged here inside a casing
12. -5- The tinepiece 10 conprises a watch casing 14
closed by a crystal 16, a dial -8 and anal ogi ca

di spl ay neans here conprising hands 20. The hands 20
are provided in order to be driven in rotation by the
driving nodule 13 according to the invention, via a

gear -t ral fnd dnfBilRb! £ BBmbASed KRR c'éshgdwuoeed by a crystal

means. The driving nodule 13 is supplied ™w th
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with a tinmepiece wheel termed, j nput wheel 28 of

t he
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nmodukg. 13 according to the invention are represented
in nore detail in Figures 3 to 7. 20 The driving

modul e 13,Cpard $2% Pall 8F the® ndRferRf 2 oy thé! drhéfie&d 10,
anmor phous nmater| al, for exanple silicon, comprisin
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which drive aro
termed input wheel 28 of the gear-train 22.

The various elements of the driving module 13 according to the

invention are represented in more detail in Figures 3 1o 7.

20 The driving module 13 comprises a plate 30 made of crystalline or
amorphous material, for example silicon, comprising a lower layer which
forms a substrate 32 and an upper layer 34 in which a micromotor 36 of
the MEMS type (Micro Electro Mechanical System) is etched. The
micromotor 36 is formed here by two actuators 38, 40 which drive a rotor 42

25 which is etched in the upper layer 34 in rotation.

Each actuator 38, 40 comprises a stylus 44, 46, moveable following a
direction A1, A2 parallel to the plane of the plate 30. Each stylus 44, 46 is
provided, on its free end, with a pawl 48, 50 which is provided to cooperate
with a ratchet toothing 52 provided on the exterior circumferential edge of

30 the rotor 42 in order to drive it in rotation sequentially.



25 which is etched in the upper layer 34 in rotation.
Each actuator 38, 40 conprises a stylus 44, 46,
noveable following a direction Al, A2 parallel to the
pl ane of the plate 30. Each stylus 44, 46 is

provided, on its free end, wthega paw 48, 50 which is
provided to cooperate wth a ratchet toothing 52
provi ded on the exterior circunferential edge of 30
the rotor 42 in order to drive it in rotation
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conprising electrostatic actuators produced in

si || whieh P%ﬁseth%%@@‘é‘?ﬁ%d’aﬂﬁoﬁtr%ﬁf@%ﬁﬂéﬁeq BPte”t'a' here at
exanpam@ voltst he docunent WO 2004/ 081695, i ncor por at ed
here by reference. In this docunent, the notor is
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driving wheel and actuating fingers which cooperate with the teeth of the
20 wheel in order to induce its rotation. Each actuating finger is integral in
displacement with a moveable comb which is displaced relative to a fixed

comb as a function of a voltage applied to the fixed comb.

An embodiment using an SOI plate is described with reference to
Figures 7A to 7D in the document mentioned above.

25 According to an advantageous embodiment, each actuator 38, 40 is
associated with a passive pawl 49, 51, the ratcheting zone of which is
situated between the meshing zone 70 and the ratcheting zone of the
associated ratchet, These passive pawls 49, 51 are maintained elastically
meshed with the rotor 42 in order to ensure precise angular positioning, in



conb as a function of a voltage applied to the fixed
conb. An enbodi nent using an SO plate is described
with reference to Figures 7Ato 7D in the docunent
menti oned above. 25 According to an advant ageous
enbodi nent, each actuator 38, 40ris associated with a
passi ve pawl 49, 51, the ratcheting zone of which is
situat ed between the neshing zone 70 and the
ratcheting zone of the associated ratchet. These
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nmeshed with the rotor 42 in order to ensure precise
angulage digptacefoni ng, in -7- particular in the course

of the driving phases, when the other paw s 48,
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rotor 42 is transmtted to a pi nion 62 by a system
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the rotor 42 is coaxial, with the latter and it

i s
gui AT 18 &@RNKalhe RN B4 Sityaed justiaheve ng £0tgs42 is coaxial
pr oV igpdtne Hi‘tep'd?ﬂ fGs liiddy ayea %ﬁﬂ?@héﬂﬂ gdherHe Birfon 62 is

68 of the rotor Ogeratl ng cl earances
|

157 oproydes withcin 66 I@htﬁemgﬁﬁendaeusdmg Sopleinentotor 42.
of tgfperré’ﬁ clé%raéﬂgs?_eq é&?_}pﬂoﬁl é@v grb%ﬁﬁéﬁrﬁﬁé {arious

the di'agra fius' r tor pi ni on
are ctameds oﬁth@moéorl%z and of thedenion d@ms fepreseatadyin thé giagram

cl earo?”ﬁﬁﬁrei 7. t'ﬂ'ﬁjsplrgtBF V'yd a?lrdep}n%rbzu%ré)ycotugﬁed angularly but
independent laterally: the clearances in the plane xy are taken up by the
20 Dbearing 60 for the rotor 42 and by the shaft 64 for the pinion 62. Hence the
lateral reaction force due to the load is not taken up by the bearing 60 at the
level of the rotor 42 but by the guidance of the pinion 62 by the shaft 64.
Therefore the micromanufactured elements of the micromotor 36 are
protected from larger forces exerted by the timepiece elements, in the case
25 of impacts for example.

The pinion 62 is provided in order to mesh with the input wheel 28 of
the mechanism 22 in a meshing zone 70 situated near to an exterior
circumferential edge 72 of the plate 30.

According to an advantageous feature, the rotor 42 is provided on the
30 plate 30 in order to minimise the distance D between the toothing 52 of the



20 bearing 60 for the rotor 42 and by the shaft 64 for
the pinion 62. Hence the I|ateral reaction force due
to the load is not taken up by the bearing 60 at the

| evel of the rotor 42 but by the guidance of the

pi nion 62 by the shaft 64. TheBefore the

m cromanuf actured el enents of the mcronotor 36 are
protected fromlarger forces exerted by the tinepiece
elements, in the case 25 of inpacts for exanple. The
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pawl 48, 50 with the rotor 42 is offset an
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and #Rdo the pinionoh2. gienceder aiparticular case of the lnventlon havmg B=

45°, if the clearances are well adjusted, the efficiency for a system with four
20 pins approaches 85%, which improves the efficiency relative to a case
where the rotor 42 and the pinion 62 are glued one to the other. In fact, in
this latter case, all the load would be in the form of lateral silicon-silicon
friction at the level of the bearing 60, and vertical between the
circumference of the rotor 42 and the substrate 32 because of the pivoting
25 torque. However the silicon-silicon friction is somewhat unfavourable, with

dry static coefficients approaching 0.4.

This transmission solution makes it possible again to vary the
diameter of the pinion 62 in order to adapt the torques and the speeds,
according to the loads. Moreover if the pinion 62 is large enough and

30 protrudes beyond the circumferential edge 72 of the plate 30, the meshing




assi st the efficiency of the transm ssion of

mechani cal energy fromthe rotor 42 to the pinion 62.
Hence for a particular case of the invention having fl
= 45, if the clearances are well adjusted, the
efficiency for a systemw th fe®- 20 pins approaches
85% which inproves the efficiency relative to a case
where the rotor 42 and the pinion 62 are glued one to
the other. In fact, in this latter case, all the | oad

woul dighenhd But ke fdumbimoobe | siinpifld, Sinkli @ Ndrdlimg GeGule 13 can be
friction at the level of the bearing 60, and vertical
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However the silicon-silicon friction is somewhat

unf avour apkgorditigitd vafbls vdritintss coefficients
approaching 0.4. This transni ssion solution nmakes it
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in order to adapt the torques and the speeds,

accosHP#Epte 32 BE theAiuatans: 3 \4} in ordefctopensusp matchisg to the
| ar ggﬁ@%gb_aﬂpqggg ‘ggv%,r udes beyond the

circur ntial edge 72 of the plate 30, the neshing
-9- via thSn(]ﬁHér {&ridr@ WBFhptifed tatiufRUidd LS roRp A2t é’%arately, on
e 13 e ed

driving nodu can be  assenbl on'the plate 26 of
t he thevegmneveafenoi en anethauwarernllimietor 42 being dhemasgembled on
hS L i pg/ [ rd . radi :
ST BIAO/SCCR SEIG e HiBued YeA,RSh, B8 ragi clearance
m cr desired adheicese wheyd theeotoaisdguided by thedmmringfifst r at e
32 as the actuators 38, 40 in order to ensure natching
to the bearing 60 and to the pawls; - another vari ant
conpri ses manufacturing a rotor 42 separately, on the
sane waf er a c@mibynobvartanés isviafeed by Hiesratarscel2 ardd/bethegpinions 62

t hen e%l g Fgg -

al | oM R i fretbisd B9 AbiodE obier L BRIE Mitichining,(aser

i5 t bettingsSEDW)d@GAl hicroinjeation,setglithkardassenbied bedhe piate 30 to

60; - tf mly of variants is formed by the rotors 42

and/ 818 $8® pi ni ons 62 whi ch are ni cromanuf actured by

met hods ot gﬁgthérhf%rrhilyl?%f '\Eiaﬁgr?tglisn %or}%eiilb%rsﬁhs 66 formed by a second
photolithographic ievel in the pinion 62 and/or in the rotor 42.

The driving module 13 according to the invention allows increased

20 modularity for adaptation to the load, by allowing the use of pinions 62 of
various diameters, without modifying the rest of the module 13. Thus an
increased modularity is also obtained for the assembly because the
mechanical interface for the connection to the timepiece gear-train 22 is
already present thanks to the presence of the pinion 62, integrated into the

25  driving module 13 and connected in rotation to the micromotor 36.

The pinion 62 can be produced in metal such as brass, with pins
connected pins 66 also produced in metal. The pinion 62 can also be
produced in a single piece with the pins 66 by moulding in plastic material.



15 cutting, EDM LIGA, mcroinjection, etc.) then
assenbled on the plate 30 to the stator; - another
famly of variants is formed by pins 66 fornmed by a
second photolithographic level in the pinion 62
and/or in the rotor 42. The dri¥@ng nodul e 13
according to the invention allows increased 20

nodul arity for adaptation to the |oad, by allow ng the
use of pinions 62 of various dianeters, wthout

nmodi Pyddibtibh f fRSpineh 6218 platid Intatddal wh Isesilic pins 66 which are
i ncreased nodularity is also obtained for the assenbly

becaffIgason iselsmpPnegivablter f ace for the connectl on

to the tinepiece gear-train 22 is already prese
t hanks t oAEeRIdINEBAE erppodimentyrapresended in A '@ﬁFléf gUFlgures 4
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4 and 5 XISO atlon of
10or mbdelmediatet segiied Sﬂaﬂenrﬁﬂs 6fursidshcmﬂdqxrsrﬂﬂfaoet 82 nerientated

met al. whi.c nserted into .t Iate 230,t
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0 t he CaSI

t hi s eghodi nent r adi al
f or c€§uglgpithed’ aaﬁet?hef R et s g?@nﬂa?e@?ﬁ% Ea/fhﬁq ole 74. The
pl at ghd®Ceondpiseshah t ufrerCiptgticdRte Bdcaver a4 sl éeﬂtghﬂjﬂ lesser
78 which, with a lower 10 internedi ate sectio

ol | fiamster handhe lawainjermedifteAdiacent s9¢tIon a0 which extends
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| ower ace 30. The | oweT I nternedi ate
sect interns@iigtassestion M@m@u wéthathei uipey endgastion 38 lgesecond

di an@bﬁlﬂld% shiliScd 9bShgditewrich A Fixig! Gy D21 4t RralrithiRed axially

abutting, said fixing ring being driven onto the upper end section 88.

20 As the rotational guidance of the rotor 42 is produced by the bearing
60 which is produced by a photolithographic etching process in the same
manner as the first hole 74 which determines the centring of the shaft 64
relative to the bearing 60, very good centring of the shaft 64, of the
pinion 62, of the bearing 60 and of the rotor 42 is obtained.

25 Furthermore, the lower face of the pinion 62 comprises, opposite the
bearing 60, a bulge 94 which prevents the pinion 62 from coming to abut
axially against the rotor 42, in particular in the case of pivoting, which avoids

impairment of the rotor 42.

In Figures 8 and 9 there is represented another advantageous
30 embodiment in which the shaft 64 is mounted in the plate 30 in the manner



shaft conprises an upper internediate section 84 of a
slightly lesser 15 dianeter than the | ower

i nternedi ate adj acent section 80 and whi ch extends
into the boring 86 of the pinion 62 in order to guide
it inrotation. The upper intefnediate section 84
delimts, with the upper end section 88, a second
shoul der surface 90 agai nst which a fixing ring 92 is
mai ntai ned axially abutting, said fixing ring being
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appl reticed te ﬁé""?z'i?&'ft 64 are taken up by the substrate
32 and therefore by the elastic fixing structures 96.
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reliable functioning of the actuators 38, 40. The rotor 42 is then guided by

20 the external axial wall of the shaft 64.

The shaft 64 can finally be fixed in the plate 30 by a complementary
fixing means, for example by welding to the substrate 32 by means of a
welding seam 99 which is represented in Figure 8, or even by glueing.

The problems of friction against the shaft 64 can be resolved by
25 deposition of a solid thin layer on the external axial wall of the shaft 64
which makes it possible to reduce the friction between the parts.

The elastic fixing structures 96 can be chosen in particular from the
examples described and represented in the document CH 695 395 or from
other structures which can ensure precise centring and clamping of the



single piece with the plate 30, since the radia

cl earance can |i kewi se be reduced to 1 mcron. Thanks
to this precise alignnent and this centring, it is
possible to dispense with the bearing 60 such that
the rotor 42 is then guided in-nptation 15 directly
by the shaft 64. Thus the shaft 64 can guide in
rotation, at the same tinme, the rotor 42 and the
pinion 62. As the shaft 64 is produced by profil-

tur nigpgs gahbis hed BILRS 30, foP BR&rhBleCsthutPBE fdrihedShy flexible tongues

limted manufacturing tolerances, a very precise
assethfreeserdst ai ned, whi ch ensures in particul ar
reliable functioning of the actuators 38, 40. The
rotor 42 Pgvantageqysiyicensideringin partisiaeFigare 3xthe agthators 38,
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hin |ayer .on the external axial wall of the shaft 64
[ cﬁeﬁé&‘g'm@ (gossi ble to reduce the friction between

t he parts I ticfi.xin stru r can. be ,
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struc ich can ens recise centr an ,
ol ampiats 3B Cqtisponds. Al s P iereciim ot W Teriangles which
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free ends. Advant ageousl & consi deri ng parti cul ar
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30, tpartof thenswiace djélnmgemipil iportioad 00 is occupied by the rotor 42. The

meshing zone 70 is provided near to one of the circumferential edges 72 of

the central portion 100.

20 Preferably, the regions 56, 57, 58, 59 are arranged on the central
portion 100, on the opposite side from the meshing zone 70 relative to the

axis z'z of the rotor 42.

It can be seen that the “V" shape of the driving module 13 has the

advantage of allowing optimisation of the efficiency of the micromotor 36

25 relative to the surface of the plate 30 which is used, and optimisation of the
surface of crystalline or amorphous material which is used in order to
produce the micromotors 36 and the driving modules 13. Hence when the

plate 30 is produced from a silicon wafer 101, as shown schematically in
Figure 10, the “V" shape allows interleaved replication of the plates 30 on

30 the surface of the wafer in order to maximise the number of micromotors 36



The plate 30 conprises a central portion 100 which

carries the 10 rotor 42 and two | ateral portions 102,

104. The exterior contour of the plate 30 corresponds
overall to the intersection of two rectangl es which
together are orthogonal and whigh.formthe two | ateral
portions 102, 104, wth a transverse rectangle which
forms the central portion 100, the transverse

rectangl e describing an angle of forty-five degrees
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101, irapaish eciroingl pdegtiveness ofthg getuatogs 3840 \»

shape allows interleaved replication of the plates 30

on 30 t heAserrdinge tof thehembadémentn reprasented e Eigures, the
Lhe RAEREM20nith BHAIRSINS difing HbguRPt 3 BRBEd O Gver plate 106
given siTicon surface. In partTicular, according to the
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plate 106, here by means of a screw 109, and which retains the driving

20  module 13 against the lower plate 106.

The upper face of the lower plate 106 comprises here a hollow or
housing 110 in which the plate 30 of the driving module 13 is received in a

substantially complementary manner.

The cap 108 comprises an open notch 112 in one of its exterior
25 peripheral edges and the pinion 62 is accommodated in this notch 112 after
assembly of the cap 108 on the lower plate 106.

Advantageously, a printed circuit 114 is intercalated between the
lower plate 106 and the cap 108 in order to allow electrical connection of the
micromotor 36, via its pads 56, 57, 58, 59 to the electronic module of the

30 timepiece 10.



adj acent portions 102 which are aligned. Preferably,
the angl e described by the two actuators 38, 40 is
bet ween ni nety and one hundred and forty degrees. The
greater is the angle, the nore the interleaving of
the plates 30 on the wafer 100-#4-10 opti m sed, but

| arge angles require displacing the styli 44, 46 of
the actuators 38, 40 relative to their respective
axes of symretry A, A2, which inpairs the mechanica

effecti vepgssd fohﬁn HnhBEHIRRAL 3§narﬂQnot°\FéB?é§BrﬂQd)t ®he driving

t he enbodi nent Pe resented in th gures, the casing

12 wimagyle dacane mnkmtgd idreaty m@nﬂ @6&932% whishi reakesit possible
| owe d n
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t he térenventgcamuellpeoﬂ&ed/vbncmeldrlvingm'cd:dute 1 Bén looderrto protect its
plate 106, here by neans of a screw 109, and which

ret aCRTPPAS S i ving 20 nodul e 13 against the | ower

pl ate 106. The upper face of the | ower plate 106
conprises here a hollow or housing 110 in which the
plate 30 of the driving nodule 13 is received in a
substantially conpl ementary manner. The cap 108
conprises an open notch 112 in one of its exterior 25
peri pheral edges and the pinion 62 is acconmodated in
this notch 112 after assenbly of the cap 108 on the

| oner plate 106. Advantageously, a printed circuit 114
is intercal ated between the |ower plate 106 and the
cap 108 in order to allow electrical connection of the
m cronotor 36, via its pads 56, 57, 58, 59 to the

el ectronic nodul e of the 30 tinepiece 10. -14-
According to an enbodi nent variant (not represented),
the driving nodule 13 can be nounted directly on the
pl ate 26 which nakes it possible
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to dispense with the casing 12, in particular to

m ni m se 't he nunber of conponents, in order to
facilitate the assenbly of the novenent 27 and in 5
order to minimse the spatial requirenent of the
driving neans. A protective 418l enent can be provided
on the driving nodule 13 in order to protect its
ctamagnents. -15- CLAIMS 1. Arrangenent for the
nechani cal interfacing of a mcromotor (36) of the
MEMS type with a toothed wheel (28) in which the

O ot & sohmargameiit for o AEfigincafintelfactRRTa iikiinckir Ge)
ofitie. WETHS ityymes with d Erthed Wheksl (28)1in adtiictaties miGOMOAG) (36) is
AR I e 05 S G0 G Tl e
etz drRNESApASEY 8t 1t lopkOineaf Actudtsr ﬁw,dﬁg which drives a

shaft (64 e plate (30

rotati on by a nmounted Int

rofaei(42) it sotation.ceharactedset indthat a mimien (62)o cogxia) witly the rotor
. . e : .
(B Sirafided B85Ye ME ploP 417l BOHEN ib TotBOH HFH aBpBe)
muemstess inwthen plat]e ($@otakl|ddi§v¢mmbt c@smarqzatiﬁ tc?trtme rotot (Attz) by
r t a racter.l s 1 N a rotor

neass ot ghfaasLote Rinien) widh 2 3pcensd it ol abemate hos Rodee)
afd i thabtHeeginich62) HéshEs Withtha toREEE Whe@R(EByr about

the axis of rotation and in that the pins 66) are

integral with the pinion (62). 3. Arrangenent

accopdl NoAfrangerRem aocGBiHeA s HNREY, | dhatdBbridd i Rt the
(66) are produced in-a sirngle pirece’w th the pini on
ratér )(422 Comprises aag phaeality acftc dodsingst (68)| ahiohl ,are distributed

= b BBl o SR nGaRis o oiion S g P pins
(%)%W@g}aﬂﬂﬁh@h@bi’rﬁoﬂ‘rg@q_enti al functional clearance

determ ned by design. 25 5. Arrangenent according to
claim1, characterised in that the upper |ayer (34)

of the p'%%?néé’fﬁén%‘i&iﬁ&?o Rlairh 92 thafdtterfiddAR that the pins

surface (
(66) are produced in a single piece with the pinion (62).

4. Arrangement according to claim 1, characterised in that each
pin (66) is received in the associated housing (68) with a radial functioning
clearance and a circumferential functional clearance determined by design.

5. Arrangement according to claim 1, characterised in that the
upper layer (34) of the plate (30) comprises at least one support surface (60)
orientated towards the top and in that the pinion (62) is provided to abut
against this surface (60) when an axial force orientated towards the bottom is
applied to the pinion (62).

6. Arrangement according to claim 1, characterised in that the
rotor (42) is guided in rotation by a shaft (64) mounted in the plate (30).



orientated towards the top and in that the pinion (62)
is provided to abut against this surface (60) when an
axial force orientated towards the bottomis applied
to the pinion (62). 30 6. Arrangenent according to
claim1l1, characterised in that-tge rotor (42) is
guided in rotation by a shaft (64) nounted in the
plate (30). -16- 7. Arrangenent according to claim®6,
characterised in that the rotor (42) is guided in

rotation by, tﬂﬁaﬁ%élﬁerﬁhéééoréiﬁ%)tgaélah &, PeHHraetefi$2) in 8hat the

Arrangenent according to clal , Characterised in

t hat retee(43ingvided dpiotatisatHusthaisame shafiifdlas theginipp (62).
meshi ng zone é?O) situated 5 close to an exterior

ci rcunf er efit | Afraagryeent7ageasding He glpiam ¢!, (Gracterised in that the
Arra | t j - ' [ i

that PR (o2 PhiShgs fil fetiied o) T FesRingiRine (0 stuated
abt uatase t¢ 28, extadior isircurptenential edge 6Xd) of thespla®UBOknd i n

that the ratcheting zone is offset angularly relative

to the me8hi Agaugemeerit7@jcordiog 1t0. clain hgehasagterised in that the

| Lm. - i ' h
nous 3" fb bRt soifiH B R pEERK Tob Wb Thcans of a paw
(10) (4&nB0) snchin dratehe anghetnyg zaoe ds difset amguidryi reldtive to the

for the mechani $ interfacing of a wheel (28) of a
gear TI§SHNgQ “the timepiece (10) with a

Tyer oot 0[10.( SRPrar%ent'sgn gcl:crg? |}1ge %% él%i%)l "1, characterised in that the
housing (68) is formed by a slot (68).
11. Timepiece (10) comprising an arrangement according to claim 1

for the mechanical interfacing of 2 wheel (28) of a gear-train (22) of the
timepiece (10) with a micromotor (36) of the timepiece (10).



