1 TIME BASE DEVI CE FOR A WATCH FI ELD OF THE | NVENTI ON

The present invention concerns a tine base device for

a watch, particularly an electronic watch. The tine

base device has at |east one electric notor coil able

to be used for driving anal ogue di splay neans, a

nodul e that has at | east one tine base oscillator

circuit nmounted in a case of the nodule, and an

el ectric power source. BACKGROUND TO THE | NVENTION In
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connect ed to a quartz resonator This tinme base

devi ce al so includes a frequency divider for dividing
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device, may al so be connected to the watch novenent.

These different el enents are al so powered by a voltage

source, such as a battery or accunulator, which my

be mounted in agh REUND oth fWENITqGB]purpose,

which is connected to the printed circuit board The
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the frequency divider. Said e!ectnc motor is controlled by the control circuit

for driving, in particular, the hands of a time display, for example on a watch
dial.

Each element of the time base device is generally secured to at least
one printed circuit board, on which electrical connections are made between
the various electronic elements of the time base device. The printed circuit
board, including said time base device, may also be connected to the watch
movement. These different elements are also powered by a voltage source,
such as a battery or accumulator, which may be mounted in a housing
provided for this purpose, which is connected to the printed circuit board.
The assembly of all of these time base device electronic elements thus
occupies a relatively large volume, which is a drawback for assembly or

integration in a timepiece of small dimensions.



tuning fork associated wwth an oscillator, to formone
part of the tinme base. Said tuning fork quartz
resonator and the integrated circuit including the
oscillator may be grouped together within the same
case. Grouping together various electronic conponents
in the sane case is known, in particular fromUS
Patent No. 3,784,725. In t hat docunent, an electronic
assenbly for a watch fornms a single unit. Electronic

conponggider % ré&%@ﬁ*ﬁ@mbm@bﬁtﬁmé@bﬁdn@r@leﬁm@@kembly of
generally individually, on a printed circuit board

V\l'ﬁec iipserdamics, sbwrwmbt%u%e arf-artzstesonator, woihetfory of a

DR PSSl 9 B e o 008 i e

eSardt tummg fommuaﬂntresomtdr tamel thenintegrated aniricuittinclgding the
m)unlﬁﬂ;H? a senb in.,a conventi onal watch

oy beiEper onpinhe SV e Hife cB%%
e it ARG B 855 Loy B e case

CRARIR Mt Eaﬁ%u%rtﬂcﬂ‘ﬁ 8 SRatehP NAVR7TBAN28. 3RARSt document, an
remai ns, nonetheless, insufficient to make a timepi ece

elegtranlc apsesty dorsa Waltﬁlé forses aringlg wtit. &Edeetrenic components
akedmbly SH h‘?‘oﬁn‘?etﬁ)edrrfdo&?ﬂé@@%@& aée ﬁg individually, on a
oar ds  mean

func i ONS Oon“one” or nore ifrcart b
t patted Ciacwit bavdnwhich maycereate mmmlmﬂblems hend costs for

tch,, This requires increa e voI he i
WBlolAting desa: Galepoaan & Siman, Athansions eHousRiprOglectronic
ThsdbENgTbGhSs ltégétﬁeﬁ BW%f heraigttrohicc6émpbnéMd, and the dial, to

i nventi on to overcone the aforenmentioned dravvbacks
btacmt@teu matiagt thee asaembliein c@ qasventiopalcwatchymeyement, a

ggmg?%ama%%fs&séngﬁe?égﬂ &N& assenbly operations in

case fehsiohs. The pr esent

|nvent R iof sblutn 3c°a Sy CGedligh tﬁe Ime Sccupied
I'ng I ea o n

i nclu one col l'ectric
epadiculaniyc byosohe bamippgentst off @sttmenbase,nmd)mallable space

oscillator cirgcuit. noynte case of. t he_nodul .

“mang. Snchelessi opHisTib Mdes daeriets SLPRH dipensions.
bwpe fead 46 MABLAY several integrated circuits to perform several watch
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of space is occupied in the watch. This requires increasing the volume of

the watch excessively, which is undesirable.

SUMMARY OF THE INVENTION

It is thus a main object of the invention to overcome the
aforementioned drawbacks, by providing a time base device for a watch,
which is compact and easy to handle for assembly operations in a
watchcase of small dimensions.

The present invention concerns a time base device for a watch
including at least one coil of an electric motor, an electronic module having

at least one time base oscillator circuit mounted in a case of the module,



characterized in that the coil, the electronic nodul e
With an oscillator circuit and the voltage source are
connected to each other nmechanically and electrically
Wi thout using a printed circuitsboard so as to forma
conpact wunit. Particular enbodinents of the tine base
device are defined in the dependent clains 2 to 11.
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Because the electronic module advantageously contains within the
same case, an oscillator, such as a quartz oscillator, a frequency divider
and a motor control circuit, only 4, or 5 electrical connection terminals are
required on an external surface of the module case. The oscillator,
frequency divider and control circuit may form a single integrated circuit.
This reduces the volume of all the elements of the time base device, i.e. it
reduces the volume of the watch movement by moving the motor closer to
the battery.

Grouping together the various elements of the time base device in a
reduced space also reduces the length of the connections between the
electronic elements of the device, and also the sensitivity of the oscillator to
external interference. This also removes several mechanical operations for



-4- assenbling the el ectronic conponents, which
reduces the production costs of the novenent fitted
with the tinme base device according to the invention.
BRI EF DESCRI PTI ON OF THE DRAW NGS The obj ect s,

advant ages and features of the tinme base device for a

watch will appear nore clearly in the foll ow ng
description made in a non- limting nmanner with
reference to the drawings, in which: - Figure 1 shows
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base device according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

In the following description, all those elements of the time base
device for an electronic watch that are well known to those skilled in the art
in this technical field are related merely in a simplified manner.

Figure 1 shows schematically various components of an electronic
watch, which includes a time base device according to the invention. This
watch has a voltage source 8, for example a battery or an accumulator, for
powering an electronic module 1 that has a time base and means for
controlling an electric motor 6. The electric motor is controlled so that it
drives gear trains (not shown) for rotating the analogue display means, such
as hands 9, used for indicating the time, for example.



el ectronic nodule 1, and at |east one coil of an
electric notor 6. These tinme base device elenents are
advant ageously mechanically and el ectrically

connected without using a printgd circuit board to
forma conpact unit of small dinensions, as expl ained
below with reference to Figure 2. Electronlc nmodul e 1
includes, in a case, an oscillator 3, which nmay be an
oscillator with, for exanple, a piezoelectric
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of positive and negative pulses separated by a current outage. However,
other types of motor may be used, such as, for example, a two-phase
stepping motor, to obtain a two-directional motor that can set the time of the
watch both forwards and backwards. In the case of a two-phase motor,

three motor outputs have to be provided on electronic module 1.

Advantageously, as shown in Figure 1, oscillator 3, frequency divider
4 and the electric motor control circuit 5 all form part of a single integrated
circuit 7. This reduces the space occupied by these electronic elements in
electronic module 1, and decreases electromagnetic interference on the



-6- electronic elenents, due in particular to the

| ength of the wired connections between said

el enents. As Figures 2 to 4 show, and owing to the
grouping of all the elenents dgscribed above w thin
el ectronic nodule 1, said electronic nodule 1 only
has four, or five external connection termnals
instead of eight terminals as is nornmal. |ndeed, two
connection termnals are normally provided for
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Contained in a case, particularly a ceramic case, electronic module 1
comprises the oscillator and resonator, the frequency divider and the
electric motor control circuit. As explained above, the oscillator, the
frequency divider and the control circuit may form a single integrated circuit,
but of course, one could envisage making these elements on more than
one integrated circuit, if necessary.

Four connection terminals 14, 15, 16 and 17 are provided on an
external surface of electronic module 1. These connection terminals, as
explained with reference to Figures 3 and 4, are arranged on an external
surface of one wall of the case. The integrated circuit and conductive
connecting paths that connect said integrated circuit to the resonator and to
the connection terminals are mounted on the inner surface of said wall. The




surface of one wall of the case. The integrated
circuit and conductive connecting paths that connect
said integrated circuit to the resonator and to the
connection termnals are nmounted on the inner surface
of said wall. The -7- four connection term nals shown
are preferably arranged respectively at the four
corners of the external surface. These connection
termnals on the external surface are advantageously
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The first two connection terminals 14 and 15 of the external surface
of the module are for electrical connection, respectively via two
conventional metal flanges 24 and 25, to the two positive and negative
poles of voltage source 8, which is preferably a battery here. A first flange
24 is secured or welded to one of the first metal connection terminais 14 so
as to connect the positive pole of the battery, whereas the second flange
25, which surrounds an external part of receptacle 10, is secured or welded
to the other first metal connection terminal 15 so as to connect the negative
pole of said battery.

The second two connection terminals 16 and 17 of the external
surface of the module, which are arranged on an opposite side to the first
two terminals 14 and 15, are connected to a conventional winding of an




25, which surrounds an external part of receptacle 10,
is secured or welded to the other first netal
connection ternminal 15 so as to connect the negative
pol e of said battery. The secong _two connection
termnals 16 and 17 of the external surface of the
nmodul e, which are arranged on an opposite side to the
first two termnals 14 and 15, are connected to a
conventional winding of an -8- electric notor coil 30.
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expl ai ned reference to Figures 1 and 2.
§a§er?édh%ﬁ|%@m%ﬂ@qutﬁlllﬁ@%%j@iglr@édﬂﬂmnefefence to Figures 3

e'a%ttf ofH samégr%lfé‘rgf}fzg idr{iCald &@%%ﬁ!&gﬁ% eéhg’i&*? Sxplained

case 11 sal esona
W rle@erencewﬁlglgesmﬁandﬁconduct i ve adhesive the
connection pads of two groups of electrodes |ocated on

t he r efignaeod lbas emetiianc and elwgitdd ingl W@éétl&‘l bﬁté!éctromc
case

L 58 e B35 . WS 2hs e T sl el resonator
| ot @raicefed | bE Wéidihg or bonding with a conductive adhesive the
connection pads of two groups of electrodes located on the resonator base
to corresponding conductive paths 18 provided on steps 19 of the bottom of
case 11. This allows resonator 2 to be positioned above integrated circuit 7

arranged on an inner surface of a bottom wall of case 11.

The connection between the connection pads located on the base of
resonator 2 and integrated circuit 7 for exciting the electrodes and vibrating
the resonator may be achieved via conductive pads 18, connected to holes
22. These holes 22 are formed in steps 19 and filled with a suitable
conductive material, and connected to conductive paths arranged on the
inner surface of the bottom wall of the case. These conductive paths are in
turn connected to corresponding contact pads of integrated circuit 7.




arranged on an inner surface of a bottomwall of case
11. The connection between the connection pads | ocated
on the base of resonator 2 and integrated circuit 7
for exciting the el ectrodes andgvibrating the
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adjustment of the resonator frequency.

Inside case 11 of electronic module 1, an integrated circuit 7 is
secured via its contact pads 13, shown transparently, onto connection
bumps (not shown), which are arranged on the inner surface of the bottom
wall of the case. As indicated above, the arrangement of the contact bumps
is the same as that of contact pads 13, so that said integrated circuit can be
secured by the flip chip technique. Integrated circuit 7 includes the
oscillator, frequency divider and the electric motor control circuit.

The resonator electrodes (not shown) are welded onto conductive
pads 18, which are connected to hoies 22. These holes 22 are formed in
steps 19 and filled with a suitable conductive material, such as a conductive



adj ustment of the resonator frequency. |Inside case 11
of electronic nodule 1, an integrated circuit 7 is
secured via its contact pads 13, shown transparently,
onto connection bunps (not shgwn), which are arranged
on the inner surface of the bottom wall of the case.
As indicated above, the arrangenent of the contact
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these elements is optimised. Moreover, integrated circuit(s) 7 are protected

from any external interference, also because of the relatively short
connection paths between the various elements.

From the description that has just been given, those skilled in the art
can devise several variants of the compact time base device without
departing from the scope of the invention defined by the claims. Several
electric motors could be connected across the same connection terminals
of the electronic module or across different connection terminals. The
actuation timing of each of the motors connected to the electronic module
may be different. The electronic module may be connected to the voltage
source and to the coil without being arranged in a receptacle. The voltage
source powering the electronic module with electricity may be formed in part
by a solar cell in combination with a battery or accumulator.



connected to the resonator inside the case, the space
occupied by the all of these elenents is optim sed.

Mor eover, integrated circuit(s) 7 are protected from
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made in a single integrated circuit (7).

4. Time base circuit according to claim 2, characterized in that the
oscillator, the frequency divider and the motor control circuit are made in
several integrated circuits (7).

5. Time base device according to claim 3, characterized in that
contact pads (13) of the integrated circuit (7) are connected to conductive
bumps (12) that have the same arrangement as the contact pads, the
conductive connection bumps (12) being arranged on an inner surface of a
bottom wall of the case of the electronic module (1), and in that conductive
paths (23) connect some conductive bumps on the inner surface of the
bottom wall, to the resonator (2) and to connection terminals (14, 15, 18,
17), which are arranged outside the module case (11).



oscillator (3) is connected to the inside of the case,
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termnals, Wwhi are respectivel’y conn
nEPHIersof & g)ptemanr@gtgpggﬁé surface of a bottom wall of a case (11),

20 said module being arranged in the receptacle such that the four connection
terminals are accessible through the open top surface of the receptacle
(10).

9. Time base device according to claim 8, characterized in that the

external surface of the module (1), on which the connection terminals (14,

25 15, 16 and 17) are placed, is arranged at the same level as the mouth of

the open top surface of the receptacle (10), in that the first two connection

terminals (14, 15) are connected via two metal flanges (24, 25) to the two

negative and positive poles of the voltage source, such as a battery (8), and

in that the second two connection terminals (16, 17) on an opposite side to

30 the first connection terminals, are each connected to a respective metal
wire of the coil (30) of an electric motor (6).



wi ndi ng of a two-phase notor coil (30). 15 8. Tine
base device according to any of clains 1 to 6,
characterized in that the electronic nodule (1) is
housed in a receptacle (10) LH%L is open on at | east
a top surface, and in that the electronic nodule (1)
i ncl udes four connection termnals (14, 15, 16, 17)
arranged at the four corners of an externa
rectangul ar surface of a bottomwall of a case (11),
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receptacle (10), in that the first tw connection
termnals (14, 15) are connected via two netal flanges
(24, 25) to the two negative and positive poles of
t he vol tage source, such as a battery (8), and in
that the second two connection termnals (16, 17) on
an opposite side to 30 the first connection termnals,
are each connected to a respective netal wre of the
coil (30) of an electric notor (6). -13- 10. Tinme base
devi ce according to claim9, characterized in that the
coil (30) and/or the voltage source are secured to the
receptacle (10) as a support to define a conpact
unit. 11. Tinme base device according to claim9,
characterized in that the 5 receptacle (10) forns one
part of a watch novenent or part of a watch.



