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MATERI AL, TI MEPI ECE FITTED THEREW TH AND METHOD FOR

FABRI CATI NG THE SAME The invention concerns an
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The display member according to the invention has the advantage of being
able to be easily fabricated using technology proven in microelectronics for fabricating
integrated circuits and in micromechanics for fabricating microstructures.

30 Silicon has the advantage of being very light, since its density is approximately
2.49 kg/dm®, which minimises the mass of the display member, and thus problems of
inertia and unbalance, in particular when it takes the form of a hand. Moreover, the
reduction in unbalance and inertia of the display member has a positive influence on

the sizing of the display member drive means and on the energy consumption of said
35 drive means.



reduction in unbal ance and inertia of the display
menber has a positive influence on the sizing of the
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- the micro-machining step is implemented so as to make several analogue

30 display members simultaneously in the same plate;

- the micro-machining step includes at least one lithographic step for
reproducing the contours of at least one portion of the main body of one analogue
display member on the plate;

- the method includes at least one step of depositing a coating on at least one

35 face of the main body of each analogue display member;
- the method includes at least one step of micro-machining the top face of the

main body in order to form embossed patterns thereon;



reproduci ng the contours of at |east one portion of
the main body of one anal ogue display nenber on the
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members 10 in accordance with the teaching of the mventnon
Analogue display members 10 are here hands 10, one example of which is
shown schematically in Figure 9.
In accordance with the teaching of the invention, each hand 10 includes a main
30 body 11 which is made of silicon based crystalline material.
“Silicon based crystalline material” here means a crystalline material containing
silicon such as monocrystalline silicon, polycrystalline silicon and quartz.
Preferably, hand 10 according to the invention is micro-machined in a
monocrystalline silicon plate 12 like those that are used to make integrated electronic
35 circuits, such plates being generally called “wafers”.
Advantageously, a series of several hands 10 is made in the same silicon

wafer 12, in accordance with a method called “batch processing”, using techniques



In accordance with the teaching of the invention, each

hand 10 includes a main 30 body 11 which is nade of

silicon based crystalline material. "Silicon based

crystalline material" here meang_a crystalline
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silicon, polycrystalline silicon and quartz.
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and a simplified manner.
30 Figure 1 shows a silicon wafer 12 prior to implementation of the method
according to the invention.
Figure 2 illustrates a step of depositing a sacrificial layer 14 on the top face of
silicon wafer 12.
Figure 3 illustrates the treatment of sacrificial layer 14, through a mask 18, for
35 locally altering the structure of sacrificial layer 14 so as to draw a pattern representing
a series of hands 10 on silicon wafer 12.



bearing the reference | SBN 0-8493-9451-1, incorporated
herein by reference, to which reference can be nade
for further details.. The main steps of the nethod
according to the invention willgnow be described in a
sinmplified manner. 30 Figure 1 shows a silicon wafer
12 prior to inplenmentation of the nethod according to
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si metabdepagition 26 mas made on these geometric patterns 24 which gives hand 10
an needle etched metallic external appearance. It should be noted that this result
would be very difficult to obtain with a hand 10 whose main body 11 is made of metal.
According to the embodiment shown in Figures 10 and 11, two longitudinal
30 facets 28 have been etched in the top face of hand 10.
Depending upon the embodiments, patterns 24 and facets 28 can have curved
profiles so as to form waves in the surface of hand 10.
It should be noted that the method of fabricating hands 10 according to the
invention easily allows hands 10 to be made with very varied external appearances.
35 Advantageously, the method according to the invention can be implemented in
parallel on several silicon wafers 12, so as to make hands 10 with similar features

simultaneously in several silicon wafers 12.



According to the enbodi mrent shown in Figure 9, the top
face of hand 10 is 25 provided with enbossed geonetric
patterns 24 which were made by silicon etching. A
net al deposition 26 was nmade orngthese geonetric
patterns 24 which gives hand 100 an needl e etched
netal lic external appearance. It should be noted that
this result would be very difficult to obtain with a
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10, is made of silicon and defines the external shape of hand 10. of course, main body
30 11 can be coated with one or several layers of coatings, such as metallic coatings.
According to the embodiment shown, main body 11 includes an annular
proximal portion 38 in which arbour hole 32 is arranged for mounting hand 10 on drive
arbour 34 of watch 20. Arbour hole 32 is provided to be fitted onto drive arbour 34,
such that hand 10 is fixed onto drive arbour 34 in a manner similar to driving in.
35 Arbour hole 32 is provided here with flexible elements 40 in the form of
tongues that are made in a single piece with the proximal portion 38 of main body 11
and which project onto the inner surface of arbour hole 32. Flexible elements 40 are



Integrated circuit element 22 includes, for exanple,
an integrated light emtting diode in the thickness
of hand 10. Hand 10 can thus be |lit fromthe inside,
by exploiting the transparent_properties of silicon.
Integrated circuit el ement 22 can include a sensor
provi ded for supplying the 25 control circuit of
watch 20 with indications as to the angul ar position
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and shock resistance. Recesses 48 are formed here of apertures or windows which
are aligned and distributed over the length of beam 46 defining bridges of material
between the two parallel parts forming beam 46.

Advantageously, as can be seen in Figure 14, main body 11 of hand 10

35 includes, in its axial thickness, a multitude of generally cylindrical bores 50 which are
substantially parallel to drive arbour 34 and which have a diameter smaller than fifty
microns, preferably a diameter comprised between three and ten microns. The object



preferably equal to fifty microns, the small width 11
makes beans 44, 46 alnobst invisible to the naked eye
and thus to make the el ements underneath hand 10 nore
20 visible, between proximl pogtion 38 and di stal
portion 42, particularly elements displayed on the
dial of watch 20. Mreover, the use of these al nost
invisible beans 44, 46 offers nore freedomin the
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a suitable 30 manner to lighten the structure of hand
10 without significantly penalising its rigidity and
shock resistance. Recesses 48 are formed here of
apertures or wi ndows which are aligned and

di stributed over the I ength of beam 46 defi ning
bridges of nmaterial between the two parallel parts
form ng beam 46. Advant ageously, as can be seen in
Figure 14, main body 11 of hand 10 35 includes, inits
axial thickness, a nultitude of generally cylindrica
bores 50 which are substantially parallel to drive
arbour 34 and which have a dianeter smaller than fifty
m crons, preferably a dianeter conprised between three
and ten mcrons. The object -8- of these bores 50 is
to reduce the unbal ance and inertia of hand 10. Since
the mass of the beans has very little influence on
t he unbal ance and inertia of hand 10, bores 50 are
preferably arranged only in distal portion 42, but
they could also be arranged in the other parts of
mai n body 11. Bores 50 here pass through the entire
t hi ckness of main body 11. they have sufficiently
smal | dinensions to be invisible to the naked eye for
the user of watch 20, such that they do not adversely
af fect the aesthetic appearance of hand 10. -9- CLAI M
1. Anal ogue display nmenber (10) flitted to a tinepiece
(20), of the type including a main body (11) in which
an arbour hole (32) is nade, said arbour hole (32)
being fitted to a drive arbour (34), characterized in
that the main body (11) is made of a silicon based
crystalline material. 5 2. Anal ogue display nenber
(10) according to claim1, characterized in that



the main body (11) has the shape of a tinepiece hand
(10). 3. Anal ogue display nenber (10) according to the
preceding claim characterized in that the nain body
(11) includes a proximal portiogn (38), in which the
arbour hole (32) is arranged, and a distal portion
(42) which fornms the indicator 10 section of the hand
(10), and in that the distal portion (42) is connected
tact Apveroxi mal  portion (38) by at |east one beam
whose width, in a transverse plane to the
arbour (34), is conprlsed between thirty and two
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d| spl ay 8renfreicgueldidplayombmbeér (10gdcdonding to any of the preceding claims,
characterized in that at least one face of the main body (11) is provided with a coating
(26) made in a different material from the main body (11).
30 9. Analogue display member (10} according to the preceding claim,
characterized in that the coating (26) is made of metal.
10. Analogue display member {10} according to any of the preceding claims,
characterized in that it includes at least one integrated circuit element (22} which is
arranged in the thickness of the main body (11).



ti mepi eces (20), each anal ogue di spl ay nenber (10)
including a main body (11) in which an arbour hole
(32) is arranged, the arbour hole (32) being fitted to
a drive arbour (34), charactenrjzed in that it

i ncludes at | east one step of mcro-machining a wafer
(12) of silicon based crystalline material to nake at
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char act .| Zedbricationt heathod hecardingttakhy okclaimiserd tal 16, sharacterized in

TORSGE Pﬁ%ﬁj@& !anSaéstianiecs?Jb of depositing a coating (26) on at least one face of
the main body (11) of each analogue display member (10).

25 18. Fabrication method according to any of claims 13 to 17, characterized in
that it includes at least one step of micro-machining the top face of the main body (11)
to form embossed patterns (24) therein.

19. Fabrication method according to any of claims 13 to 17, characterized in
that it includes at least one step of micro-machining the top face of the main body (11)

30 to form facets (28) therein.

20. Fabrication method according to any of claims 13 0 19, characterized in
that the crystalline material is monocrystalline silicon. .



