DEVI CE FOR ASSEMBLI NG A TOUCH TYPE CRYSTAL ON A CASE
FI ELD OF THE | NVENTI ON The present invention concerns
a device for assenbling a tactile or touch type
crystal on a case, wherein contact zones, |ocated

cl ose to one edge of the crystal, for connecting

el ectrodes structured on the inner face of the
crystal, to an electronic nodule contained in the
case, are hidden and electrically insulated. The
“invention will be nore specifically illustrated by a
wristwatch having a tactile crystal extending to the
out er edg@®@EMCERORASHEMBIANG A BATKEROIRD GIRY IHE._ON A CASE
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crystal, generally made of sapphire, on a wistwatch
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seconds 6¢.

It can aiso be seen that the bottom face 11 of crystal 10 includes five
electrodes 15 fotming, for example, capacitive sensors, said electrodes 15 each being
connected via conductive paths 16 to contact zones 17 made close to the edge 12 of
crystal 10. The conductive network 15, 16, 17 is made in a known manner by
structuring a transparent conductive oxide, such as indium and tin oxide (ITQ),
deposited for example by vapour deposition and having a thickness comprised
between 25 and 75 nm. Electrodes 15 and conductive paths 16 can be made
practically invisible by depositing dielectric layers in the spaces comprised between
said electrodes 15 and paths 16, as disclosed for example in EP Patent
No. 1 457 865. However, contact zones 17, which are placed in contact with a-
connector 19 passing through an insulating connector ring 2 and connecting an

electronic module 9, capable of detecting the presence of a finger above one
electrode 15 and of sending a control signal to movement 8, are much more visible.




No. 1 457 865. However, contact zones 17, which are

pl aced in contact wwth a connector 19 passing through
an insulating connector ring 2 and connecting an

el ectronic nodul e 9, capable of detecting the presence
of a finger above one electrode 15 and of sending a
control signal to novenent 8, %re much nore visible.
-2- Wien crystal 10 is assenbléd on case 1 by neans of
a bezel 13 secured to the mddle part, bezel 13 need
only be given sufficient width to conceal contact
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prior art by providing a tactile crystal that can be
assenbl ed, for exanple by bonding, to the shoul der of
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GRS ifs iRREMIEES, §¢'a kRoRA manner, a conductive network comprising
transparent electrodes connected by conductive paths to generally grouped contact
zones to form a connection area, opposite the ends of connectors connected to an
electronic module housed in a compartment of the case. The tactile crystal is
characterized in that it includes, close to its edge, a deposition of enamel of which at
least one part of the surface conceals the electrode connection area.

The transparent material resistant to temperatures higher than 500°C can be a
mono or polycrystailine material, for example quartz, spinelle or corundum, particularly
sapphire. An amorphous material may also be used, such as a mineral giass,
provided its softening point is higher than the temperature necessary to carry out the
ename) d'eposition.

According to a first embodiment, the enamel deposition has the shape of a
tape following the inner contour of the crystal and whose width is at least equal to the
width of the connection area.

't is also desirable for the conductive network to be structured on a surface that
has no discontinuities.



el ectroni ¢ nodul e housed in a conpartnent of the case.
The tactile crystal is characterized in that it
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- Figures 4 to 6 show the various steps of a method for making a tactile crystal
according to the invention, according to a first embodiment, and
- Figure 7 shows a tactile crystal according to a second embodiment.

DETAILED DESCRIPTION OF THE INVENTION
Figures 1 and 2 have already been described for indicating the closest prior

art, and only Figures 4 and the following Figures will be described hereinafter, in which
the same references are used to designate the same elements of the wristwatch.

Figure 3, which is a semi-cross-section along line li-ll of Figure 1 passing
through two sensors 15, a conductive path 16 and a contact zone 17, shows that
edge 12 of crystal 10 extends to the outer surface of middle part 3 and that said
crystal 10 is not held by means of a bezei secured to the middle part 3. The inner face
11 of crystal 10 includes, close to its edge, an enamel deposition 20 which extends
above the entire connection area 18 (shown in dotted lines in Figure 1) whefe the five
contact zones 17 of the five electrodes 15 are grouped.

It is possible to carry out this enamel deposition solely in said connection area
18 and to metallise the remaining part of the shoulder of the case where there is no
risk of short-circuiting, then to assemble the crystal, for example by bonding. This



- Figure 2 corresponds to a sem -cross-section al ong

the line I'l-11 of Figure 1 for a wistwatch according
to the prior art; - Figure 3 shows a
sem -cross-section along the line Il1-11 of Figure 1

for a wistwatch according to the invention; -

Figures 4 to 6 show the varioud-steps of a nethod for
making a tactile crystal according to the invention,
according to a first enbodinent, and - Figure 7 shows

a tactile crystal according to a second enbodi nent. _
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In a last step, shown in Figure 6, the conductive network 15, 16, 17 is
structured with a transparent conductive oxide, such as indium and tin oxide (ITO).
This step will not be described further since it is well known to those skilled in the art.
Crystal 10 can then be assembled on shoulder 4 of the middle part with the insertion
of an adhesive joint, then pressed.

With reference now to Figure 7, a second embodiment is shown. As can be
seen, edge 12 of crystal 10 is machined to obtain a groove 25 in which the enamel
layer 20 is formed. This embodiment has the advantage of making the porosities in
the enamel mass invisible, facilitating the machining and polishing operations
including at the aperture of groove 5. This embodiment also allows much easier
polishing of the surface where contact zones 17 have to be structured, without any
risk of creating zones of discontinuity able to have a detrimental effect on conductive
paths 16 connecting sensors 15 and contact zones 17.



the case. Dependi ng upon the type of case, it is also
possi ble to nount crystal 10 by snap fitting with the
insertion of a synthetic sealing gasket between the
crystal and the case. Wth reference nowto Figures 4
and 6, a nethod will be described hereinafter for
meking a tactile crystal accorgi-ng to the invention,

the material formng said crystal being sapphire by
way of exanple. In a first step shown in Figure 4, a
hollow 14 is nmade close to edge 12 of «crystal 10 by
neans bfthe poicadimgdiegciiptonnthevneationwas illstiatet by a flat tactile
c
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Figure 5, an enanel deposition 20 is carried out, |n
one or several steps, via known soaki ng, spraying,
buffing or silk printing techniques, each step being
foll owed by baking, until the enanel slightly projects
above the inner face of the crystal. According to a
step that is not shown, the entire inner surface of
the crystal is polished so as to renpove any

di scontinuities between the enanel |ayer and the rest
of the crystal. In a last step, shown in Figure 6,
the conductive network 15, 16, 17 is structured wth
a transparent conductive oxide, such as indiumand tin
oxide (ITO. This step will not be described further
since it is well known to those skilled in the art.
Crystal 10 can then be assenbl ed on shoul der 4 of the
m ddl e part with the insertion of an adhesive joint,
then pressed. Wth reference nowto Figure 7, a second
enbodi rent is shown. As can be seen, edge 12 of
crystal 10 is machined to obtain a groove 25 in which
the enanel layer 20 is formed. This enbodi nent has

t he advantage of naking the porosities in the enane
mass invisible, facilitating the machining and
pol i shing operations including at the aperture of
groove 5. This enbodi nent also all ows nuch easier
pol i shing of the surface where contact zones 17 have
to be structured, w thout any



risk of creating zones of discontinuity able to have a
detrinental effect on conductive paths 16 connecting
sensors 15 and contact zones 17. -5- In the preceding

description, the invention was illustrated by a flat
tactile crystal, but it is clear that the invention
al so applies to any convex crystal. -6- CLAIM 1.

Device including a tactile crysf§F (10), assenbl ed on
the aperture (4) of a case (1), said crystal being
nade of a transparent material resistant to

) es higher than 500C, and including on the
|nn (11) thereof electrodes (15) formng
sensors, connected by conductive paths (16) to contact
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machined in the thickness of the crystal (10) at least at the connection area (18).

3. Device according to any of claims 1 or 2, characterized in that the

transparent material forming the crystal is a mono or polycrystalline material for
example a quartz, spinelle or corundum,

4. Device according to claim 3, characterized in that the material forming
the crystal is sapphire.

5. Device according to any of the claims 1 or 2, characterized in that the
transparent material forming the crystal is an amorphous material, such as a mineral
glass. ,

6. Device according to any of the claims 1 to 5, characterized in that the
hue of the enamel layer (20) matches that of the case (1).

7. Device according to any of the claims 1 to 6, characterized in that the
tactile crystal (10) is assembled on the shoulder ( 4 ) of the case (1) by bonding.
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transparent material formng the crystal is a npno or

pol ycrystalline material for exanple a quartz,

spinelle or corundum 4. Device according to claim 3,
characterized in that the material formng 25 the

crystal is sapphire. 5. Device according to any of the
claims 1 or 2, characterized i that the transparent
material formng the crystal is an anorphous material,
such as a mneral glass. 6. Device according to any

of the clains 1 to 5, characterized in that the 30
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