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Description

[0001] The invention relates to an electronic timepiece
having a control circuit for a power source switch. Par-
ticularly, the invention relates to an electronic timepiece
capable of quickly starting a clock circuit when power is
supplied, during inspection, in the middle of an assembly
process.
[0002] An electronic timepiece, particularly a re-
chargeable electronic timepiece, can use a small-capac-
ity capacitor and a large-capacity capacitor in some cas-
es. In this case, the small-capacity capacitor is used to
operate a clock circuit of the electronic timepiece until
the large-capacity capacitor is charged to a level at which
the large-capacity capacitor can normally operate the
clock circuit of the electronic timepiece. When a voltage
detecting circuit detects that the large-capacity capacitor
is sufficiently charged, the power source, to supply power
to the electronic timepiece is switched from the small-
capacity capacitor to the large-capacity capacitor. When
a voltage of the large-capacity capacitor drops, the power
source for supplying power to the electronic timepiece is
switched from the large-capacity capacitor to the small-
capacity capacitor (refer to Japanese Patent Application
Unexamined Publication No. 4-81754, Fig. 1 on page 5).
[0003] In general, this type of rechargeable electronic
timepiece has a solar cell or the like as a power source,
and charges the large-capacity capacitor and the small-
capacity capacitor using this solar cell as the power
source. However, during the assembly process in a plant
or during the disassembly and cleaning at a retail shop,
it is often necessary to confirm the operation of the clock
circuit before the solar cell before the power source is
built into or restored to the electronic timepiece. In this
case, the large-capacity capacitor (usually a secondary
cell) not connected to the solar cell is built into the elec-
tronic timepiece, thereby operating the clock circuit by
using the power charged in this large-capacity capacitor.
[0004] A conventional technique is explained below
with reference to Fig. 15. Fig. 15 is a block diagram of a
conventional rechargeable electronic timepiece. In Fig.
15, a reference numeral 1 denotes power generating
means, which is a solar cell according to the present con-
ventional example. A reference numeral 2 denotes first
storage means that stores energy of the power generat-
ing means 1, and operates a clock circuit. A capacitor is
used for the first storage means, according to the present
conventional example. A reference numeral 3 denotes
second storage means that stores energy of the first pow-
er generating means 1, and discharges energy to the first
storage means 2 when the power generating means 1 is
not generating power. A secondary cell is used for the
second storage means, according to the present conven-
tional example. In general, a cell having a smaller capac-
ity than that of the secondary cell 3 is used for the ca-
pacitor 2.
[0005] Reference numerals 4 and 5 denote backflow
preventing diodes that prevent a backflow of the energy

stored in the first storage means 2 and the second stor-
age means 3 to the power generating means 1, when
the power generating means 1 is not generating power,
or when the power generating means 1 is not generating
electromotive force. A reference numeral 6 denotes a
switch for turning on so as to charge power generation
energy of the power generating means 1 to the second
storage means 3. This switch 6 consists of an N-channel
transistor 61, according to the present conventional ex-
ample. A reference numeral 7 denotes a switch to con-
nect the first storage means 2 and the second storage
means 3, in parallel, when the second storage means 3
is sufficiently charged. According to the present conven-
tional example, the switch 7 consists of a backward N-
channel transistor 71 and a forward N-channel transistor
72.
[0006] A reference numeral 8 denotes a clock circuit.
The clock circuit 8 includes: an oscillating circuit 81; an
oscillation halt detecting circuit 82 that detects whether
the oscillating circuit 81 is oscillating; a frequency-divid-
ing circuit 83 that divides a frequency of a signal of the
oscillating circuit 81; a waveform shaping circuit 84 that
generates a desired signal using a signal of the frequen-
cy-dividing circuit 83; and a cell voltage detecting circuit
85 that detects a voltage of the second storage means
3. The clock circuit 8 also includes a digital frequency
controlling circuit and a motor driving circuit, which are
omitted from the present explanation.
[0007] The operation of the conventional rechargeable
electronic timepiece shown in the block diagram in Fig.
15 is explained next. When the second storage means
3 is not sufficiently charged, the cell voltage detecting
circuit 85 detects that the voltage of the second storage
means 3 is low, and turns off the switch 7. The waveform
shaping circuit 84 controls the switch 6 to be repeatedly
turned on and off every second. While the switch 6 is off,
the power generation energy of the power generating
means 1 is charged to the first storage means 2. While
the switch 6 is on, the power generation energy of the
power generating means 1 is charged to the second stor-
age means 3.
[0008] When the voltage of the second storage means
3 rises after the second storage means is charged by the
power generating means 1 when the second storage
means 3 is not sufficiently charged, the cell voltage de-
tecting circuit 85 detects the rise of the voltage of the
second storage means 3, and turns on the switch 7. As
a result, the first storage means 2 and the second storage
means 3 are connected in parallel. Therefore, the power
generating means 1 simultaneously charges the first stor-
age means 2 and the second storage means 3, regard-
less of whether the switch 6 is on or off. In the state that
the first storage means 2 and the second storage means
3 are connected in parallel, the second storage means
3 replenishes energy to the first storage means 2 even
when the power generating means 1 does not generate
power. Therefore, the clock circuit 8 can continue in op-
eration.
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[0009] When a state that the power generating means
1 does not generate power continues, the energy stored
in the second storage means 3 decreases. Then, the cell
voltage detecting circuit 85 detects a reduction in the volt-
age of the second storage means 3, and turns off the
switch 7. As a result, the power source of the clock circuit
8 is switched to the first storage means 2. When the state
that the power generating means 1 does not generate
power further continues, the energy stored in the first
storage means 2 is consumed, which lowers the voltage,
and halts the operation of the oscillating circuit 81. At the
same time, the waveform shaping circuit 84 halts the op-
eration, and the switch 6 is turned off.
[0010] When the state that the power generating
means 1 does not generate power further continues, the
energy stored in the first storage means 2 further de-
creases due to a leakage inside the clock circuit 8 or the
like, and the voltage of the first storage means 2 comes
close to 0 volt (GND). Then, there is a risk that a potential
of an L level, that the waveform shaping circuit 84 and
the cell voltage detecting circuit 85 are outputting to turn
off the switch 6 and the switch 7, is recognized as an H
level, and the switch 6 and the switch 7 are turned on. In
order to avoid this risk, the waveform shaping circuit 84
and the cell voltage detecting circuit 85 are configured
to output the L level of a bulk potential of respective N-
channel transistors, thereby turning off the switches,
while the oscillation halt detecting circuit 82 is detecting
the oscillation halt.
[0011] As explained above, when the clock circuit 8
has halted the operation, the switch 7 is in the off state,
and the power source of the clock circuit is set to the first
storage means 2. Therefore, the clock circuit 8 starts op-
erating again when energy is stored in the first storage
means 2, that is, when the power generating means 1
starts power generation. Because the switch 6 and the
switch 7 are in the off state, when the power generating
means 1 starts generating power, the power energy gen-
erated by the power generating means 1 is stored into
the first storage means 2. When the voltage of the first
storage means 2 exceeds the operating voltage of the
oscillating circuit 81, the oscillating circuit 81 starts op-
erating, and the switch 6 and the switch 7 can be con-
trolled.
[0012] The above explains the operations of the power
generating means 1 and the first and the second storage
means 2 and 3, in the state that the power generating
means (i.e., the solar cell) 1 is connected to the circuit.
However, as explained above, it is often necessary to
confirm the operation of the clock circuit before the power
generating means 1 is connected to the first storage
means 2 or the second storage means 3 in the middle of
the assembly process in the plant.
[0013] In this case, at the beginning, the second stor-
age means 3 that is charged to some extent beforehand
is put into the electronic timepiece (i.e., connected to or
built in the circuit of the electronic timepiece). Before the
power generating means 1 is connected to the circuit,

the clock circuit 8 is in a non-driven state as a matter of
course. When the second storage means 3 is input to
the electronic timepiece, it becomes possible to charge
the first storage means 2. However, because the clock
circuit 8 is not operating, the cell voltage detecting circuit
85 is in the non-driven state. Therefore, the first storage
means 2 as the power source of the clock circuit 8 is
separated from the second storage means 3. To over-
come this difficulty, both sides of the switch 7 are con-
nected with a conductive pin to compulsively charge the
first storage means 2, thereby driving the clock circuit 8.
As an alternative method, it is necessary to take the trou-
ble of connecting the power generating means (i.e., the
solar cell) 1 to the circuit to secure a power source, there-
by driving the clock circuit 8. According to the above
method, when the voltage of the first storage means 2
becomes equal to or higher than a constant voltage, the
clock circuit 8 starts operating. Thereafter, the operation
of the clock circuit is confirmed. For example, the power
consumption is checked.
[0014] As described above, the conventional charge-
able electronic timepiece has the following problems.
[0015] When the cell voltage of the first storage means
2 is insufficient, the first storage means 2 must be
charged to operate the clock circuit 8. For example, in
order to confirm whether the clock circuit 8 operates in
the middle of the assembly process of the production line
in the plant, it is necessary to (1) compulsively charge
the first storage means 2 by putting the second storage
means 3 into the electronic timepiece, or (2) charge the
first storage means 2 by connecting the power generating
unit (i.e., the solar cell) 1 to the circuit.
[0016] Particularly at the time of measuring power con-
sumption of the clock circuit 8 in the production line, an
ammeter is usually connected to a terminal of the second
storage means 3. However, the clock circuit 8 does not
operate until when the first storage means 2 as the power
source of the clock circuit 8 is charged. Therefore, it is
necessary to take the trouble to compulsively charge the
first storage means 2. To take time in charging the first
storage means 2 in this way is very troublesome. This
point similarly applies to the disassembly and repair of
the electronic timepiece.
[0017] EP 1 070 998 Al discloses an electronic time-
piece comprising a power generator followed in series
by a limiter circuit, a high-capacity secondary power sup-
ply, a step-up/down circuit, and an auxiliary capacitor,
and a control circuit including a pulse synthesis circuit, a
mode setting unit, a time information storage unit, and a
drive control circuit. The mode setting unit includes a
power generation state detector, a preset value switching
unit for switching a preset value used to detect a power
generation state, a voltage detecting circuit for detecting
a charging voltage of the large-capacity secondary power
supply and an output voltage of the step-up/down circuit,
a central control circuit for controlling a time-indicating
mode in accordance with the power generation state and
for controlling a boost multiplying factor based on the
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charging voltage, and a mode storage unit. The central
control circuit comprises an oscillation stop detector cou-
pled to the pulse synthesis circuit, a power consumption
detecting unit, a clock generating circuit, and a limiter/
step-up/down control circuit for generating a step-up/
down clock signal for controlling the limiter circuit and a
step-up/down circuit. In an initial stage the voltage of the
large-capacity secondary power supply is low and the
step-up/down circuit is in a non-operating state. Subse-
quently, when the voltage of the large-capacity second-
ary power supply exceeds a given value, the step-up/
down circuit begins performing a high boost operation
until the voltage of the large-capacity secondary power
supply reaches a second given value. As a result the
charging voltage of the auxiliary capacitor exceeds a giv-
en third value, and this then activates a second-hand
carrying mechanism and a hour/minute-hand carrying
mechanism. Depending on the power generation state a
step-up/down multiplying factor for the boosting opera-
tion of the step-up/down circuit is variably controlled to
make the supply of the operating voltage more stable.
[0018] It is the technical problem underlying the
present invention to provide an electronics timepiece that
can solve the above problems, can securely start oper-
ating a clock system by simply putting a secondary cell
into the electronic timepiece, and can confirm the oper-
ation of a clock circuit, such as measuring power con-
sumption, in a short time.
[0019] The invention solves this problem by providing
an electronic timepiece having the features of claim 1.
Because the electronic timepiece is configured to turn on
the switch by detecting the input of the second power
source, thereby supplying power to the clock circuit, the
electronic timepiece can operate the clock circuit in a
halted state even if the power generating means gener-
ates power. Further, because the electronic timepiece is
configured to turn on the switch by detecting the input of
the second power source, thereby supplying power to
the clock circuit, the electronic timepiece can operate the
clock circuit in a halted state even if the first power source
has no stored energy. In the electronic timepiece accord-
ing to the invention the second power source has a ca-
pacity larger than that of the first power source.
[0020] In the electronic timepiece according to the
present invention, it is preferable that the switch circuit
has a first switch that connects the first power source and
the second power source in parallel, and a second switch
that is connected in parallel to the first switch, and that
when the power source input detecting circuit detects the
input of the second power source, the control circuit turns
on the second switch to connect the first power source
and the second power source.
[0021] It is preferable that the electronic timepiece ac-
cording to the present invention further includes a power
generator and voltage detector for turning on the first
switch when the power generator sufficiently charges the
second power source.
[0022] In the electronic timepiece according to the

present invention, it is preferable that the control circuit
is controlled by the clock circuit.
[0023] In the electronic timepiece according to the
present invention, it is preferable that the control circuit
is controlled by the clock circuit to turn off the second
switch when the oscillating circuit starts oscillating after
the second switch is turned on. Because the electronic
timepiece is configured such that the switch is turned off
after the oscillating circuit starts oscillating, the electronic
timepiece can carry out the normal operation after the
switch is turned off.
[0024] In the electronic timepiece according to the
present invention, it is preferable that the control circuit
turns off the second switch after a lapse of a predeter-
mined time after the second switch is turned on. Because
the electronic timepiece is configured such that the switch
is turned off after a lapse of sufficient time after the os-
cillating circuit starts oscillating, the clock circuit can be
securely operated after the power source is input.
[0025] In the electronic timepiece according to the
present invention, it is preferable that the control circuit
includes clocking means, and that when the clocking
means runs for a predetermined time, the control circuit
turns off the second switch. Because the electronic time-
piece is configured such that the switch is turned off after
a lapse of sufficient time, the clock circuit can be operated
securely.
[0026] In the electronic timepiece according to the
present invention, it is preferable that the control circuit
is controlled by the clock circuit to turn off the second
switch after a lapse of a predetermined time after the
oscillating circuit starts oscillating after the second switch
is turned on. Because the electronic timepiece is config-
ured such that the switch is turned off after a lapse of
sufficient time after the oscillating circuit starts oscillating,
the clock circuit can be securely operated after the power
source is input.
[0027] In the electronic timepiece according to the
present invention, it is preferable that the control circuit
controls to turn off the second switch when it is detected
that the power generator generates power after the sec-
ond switch is turned on. Because the electronic timepiece
is configured such that the switch remains in the off state
when the power generator is generating power, the elec-
tronic timepiece can quickly starts running after the power
generation is started.
[0028] It is preferable that the electronic timepiece ac-
cording to the present invention further includes a com-
parator circuit that operates so as not to turn on the sec-
ond switch when the voltage of the second power source
is at or below a predetermined voltage. Because the elec-
tronic timepiece is configured such that the switch is not
turned on when the power source voltage is insufficient
for the oscillating circuit to oscillate, the electronic time-
piece can quickly starts running after the power genera-
tion is started.
[0029] Advantageous embodiments of the invention
are described in the following and shown in the drawings
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which also show the conventional embodiment explained
above to facilitate the understanding of the invention. In
the drawings:

Fig. 1 is a block configuration diagram of a recharge-
able electronic timepiece according to a first embod-
iment of the present invention.
Fig. 2 is a block configuration diagram showing a
modification of the rechargeable electronic time-
piece according to the first embodiment.
Fig. 3 is a block configuration diagram of a recharge-
able electronic timepiece according to a second em-
bodiment of the present invention.
Fig. 4 is a block configuration diagram showing a
modification of the rechargeable electronic time-
piece according to the second embodiment.
Fig. 5 is a block configuration diagram of a recharge-
able electronic timepiece according to a third em-
bodiment of the present invention.
Fig. 6 is a block configuration diagram showing a
modification of the rechargeable electronic time-
piece according to the third embodiment.
Fig. 7 is a block configuration diagram of a recharge-
able electronic timepiece according to a fourth em-
bodiment of the present invention.
Fig. 8 is a block configuration diagram showing a
modification of the rechargeable electronic time-
piece according to the fourth embodiment.
Fig. 9 is a configuration diagram of power source
input detecting means and a switch control circuit
according to the present invention.
Fig. 10 is a time chart of the operation of the power
source input detecting means and the switch control
circuit according to the present invention.
Fig. 11 is a block configuration diagram of a re-
chargeable electronic timepiece according to a fifth
embodiment of the present invention.
Fig. 12 is a block configuration diagram showing a
modification of the rechargeable electronic time-
piece according to the fifth embodiment.
Fig. 13 is a configuration diagram of power source
input detecting means and a second switch control
circuit according to the present invention.
Fig. 14 is a diagram showing a relationship between
an oscillation halt detecting circuit 82 and a wave-
form shaping circuit 84.
Fig. 15 is a configuration diagram of a rechargeable
electronic timepiece showing a conventional tech-
nique.

[0030] Rechargeable electronic timepiece according
to embodiments of the present invention are explained
in detail below.
[0031] Fig. 1 is a block diagram of a rechargeable elec-
tronic timepiece according to a first embodiment of the
present invention. In Fig. 1, constituent elements similar
to those shown in Fig. 15 are assigned with identical ref-
erence numerals, and their explanation is omitted.

[0032] In Fig. 1, a reference numeral 86 denotes power
source input detecting means that detects that the sec-
ond storage means 3 is input to the electronic timepiece,
and 87 denotes a switch control circuit that controls a
switch 9 described later. The second storage means 3
supplies power to the power source input detecting
means 86 and the switch control circuit 87. The switch 9
consists of a backward N-channel transistor 91, and is
connected in parallel to an N-channel transistor 71 that
constitutes a switch 7.
[0033] Fig. 9 shows one example of a circuit configu-
ration of the power source input detecting means 86 and
the switch control circuit 87. The power source input de-
tecting means 86 includes a capacitor 861, a resistor
862, and an inverter 863. One electrode of the capacitor
861 is set to a VDD potential, and the other electrode of
the capacitor 861 is connected to the resistor 862. One
terminal of the resistor 862 is set to a VSS potential, and
the other terminal of the resistor 862 is set to the capacitor
861. A line that connects between the capacitor 861 and
the resistor 862 is connected to an input (a signal (a)) of
the inverter 863, and an output of the inverter 863 be-
comes an output (a signal (b)) of the power source input
detecting means 86.
[0034] The switch control circuit 87 includes a NAND
latch 871 having NAND gates 8711 and 8712, and an
inverter 872. An input of the NAND gate 8711 of the
NAND latch 871 is connected to the output (the signal
(b)) of the power source input detecting means 86. An
input of the other NAND gate 8712 is connected to an
output (a signal (c)) of the oscillation halt detecting circuit
82 according to the embodiment shown in Fig. 1. An out-
put of the NAND gate 8712 is connected to an input of
the inverter 872, and an output of the inverter 872 be-
comes an output (a signal (d)) of the switch control circuit
87.
[0035] The operation of the circuit shown in Fig. 9 is
explained with reference to a time chart shown in Fig.
10. In Fig. 10, (a) to (d) show the signals (a) to (d) re-
spectively. A time t1 represents a time when a power
source is input to the power source input detecting means
86, and also a time when the second storage means 3
is connected to the rechargeable clock. When the VSS
potential is supplied to the power source input detecting
means 86, the capacitor 861 is charged to the VSS po-
tential based on a predetermined time according to the
capacity of the capacitor 861 and the resistance of the
resistor 862. Therefore, the potential of the signal (a)
shown in Fig. 9 shifts to a level as shown in (a) in Fig.
10. When the potential of the input is higher than 1/2
VSS, the inverter 863 outputs an L level signal, and when
the input is lower than 1/2 VSS, the inverter 863 outputs
an H level signal.
[0036] A time t2 represents a time when the potential
of the signal (a) becomes 1/2 VSS. When the capacitor
861 is charged and also when the potential of the capac-
itor 861 becomes lower than 1/2 VSS (at time t2), the
output (the signal (b)) of the inverter 863 is switched from
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the L level to the H level (refer to (b) in Fig. 10). As ex-
plained above, the power source input detecting means
86 outputs the L level signal only at the beginning when
the second storage means 3 is input. When the second
storage means 3 remains in the input state, the power
source input detecting means 86 does not output the L
level signal thereafter.
[0037] When an oscillation halt of the oscillating circuit
81 is detected, the output (the signal (c)) of the oscillation
halt detecting circuit 82 becomes the H level. Therefore,
when the second storage means 3 is input, the input (the
signal (c)) of the NAND gate 8712 of the switch control
circuit 87 becomes the H level (refer to (c) in Fig. 10).
When the second storage means 3 is input, the signal
(b) is at the L level. Therefore, the input (the signal (b))
of the NAND gate 8711 is at the L level, and accordingly,
the output of the NAND gate 8711 becomes the H level.
Because both inputs are at the H level, the output of the
NAND gate 8712 becomes the L level. At time t2, the
NAND gate 8712 inputs the L level signal, and the output
(the signal (d)) of the inverter 872 becomes the H level
(refer to (d)) in Fig. 10).
[0038] A time t3 represents a time when the oscillation
halt detecting circuit 82 detects the oscillation of the os-
cillating circuit 81. When the oscillation of the oscillating
circuit 81 is detected, the output (the signal (c)) of the
oscillation halt detecting circuit 82 becomes the L level.
At time t3, when the input (c) of the NAND gate 8712
becomes the L level, the output of the NAND gate 8712
becomes the H level. At time t3, the NAND gate 8712
inputs the H level signal, and the output (the signal (d))
of the inverter 872 becomes the L level (refer to (d)) in
Fig. 10). As explained above, the switch control circuit
87 outputs the H level signal after the second storage
means 3 is input, based on the output (the signal (c)) of
the power source input detecting circuit 86, and thereafter
output the L level signal. When the second storage
means 3 remains in the input state, the switch control
circuit 87 does not operate thereafter.
[0039] The operation of the circuit shown in Fig. 1 is
explained next.
[0040] As described above, the power consumption of
the clock circuit 8 may be tested in the middle of the
assembly process in the plant. At the beginning, the pow-
er generating means (i.e., the solar cell) 1 is not connect-
ed to the circuit, and that the second storage means (i.e.,
the secondary cell) 3 is not input to the electronic time-
piece.
[0041] First, the second storage means 3 which is
charged to some extent is input.
[0042] Immediately before the second storage means
3 is input, the clock circuit 8 is in the non-operating state.
Because the oscillation halt detecting circuit 82 is detect-
ing the oscillation halt of the oscillating circuit 81, the
signal (c) is at the H level. Because the oscillating circuit
is in the oscillation halt state, the waveform shaping circuit
84 and the cell voltage detecting means 85 output the L
level signals respectively.

[0043] Fig. 14 is a diagram showing a relationship be-
tween the oscillation halt detecting circuit 82 and the
waveform shaping circuit 84. In Fig. 14, a drain of an N-
channel transistor 1401 is connected to each final output
of the waveform shaping circuit 84. A source bulk of the
N-channel transistor 1401 is connected to VSS, and a
gate of this transistor is connected to the oscillation halt
detecting circuit 82. Upon detecting the oscillation halt,
the oscillation halt detecting circuit 82 supplies the H level
signal to the gate of the N-channel transistor 1401. As a
result, the N-channel transistor 1401 is turned on, and
each output becomes the VSS level. In other words, in
the oscillation halt state, the waveform shaping circuit 84
and the cell voltage detecting means 85 output the L level
(i.e., the VSS level) signals. When the oscillating circuit
81 is oscillating, the oscillation halt detecting circuit 82
outputs the L level signal, and the N-channel transistor
1401 is in the off state. Therefore, the N-channel transis-
tor 1401 does not affect the circuit operation. Conse-
quently, the switch 6 and the switch 7 become in the off
state. Because the switch control circuit 87 is outputting
the L level signal at times other than when the second
storage means 3 is input, as described above, the switch
9 is also in the off state. The first storage means 2 as the
power source of the clock circuit 8 is also in the state of
having no stored energy. Based on the above, immedi-
ately before the second storage means 3 is input, the
clock circuit 8 is in the non-operating state, and the switch
6, the switch 7, and the switch 9 are in the off state re-
spectively.
[0044] When the second storage means 3 is input in
this state, when detecting that the second storage means
3 is input, the power source input detecting means 86
outputs the L level signal (i.e., the signal (b)), as de-
scribed above. When the signal (b) becomes the L level,
the switch control circuit 87 outputs the H level signal
(i.e., the signal (d)). As a result, the switch 9 is turned on.
When the connected second storage means 3 is suffi-
ciently charged and has sufficient voltage in advance,
the energy stored in the second storage means 3 is
charged to the first storage means 2 via the switch 9 in
the on state and a parasitic diode of the forward N-chan-
nel transistor 72 of the switch 7. The voltage of the first
storage means 2 rises due to the charging, and exceeds
a minimum operating voltage of the oscillating circuit 81.
Then, the oscillating circuit 81 starts oscillating, and the
clock circuit 8 starts operating.
[0045] As described above, when the oscillation halt
detecting circuit 82 detects that the oscillating circuit 81
starts oscillation, the oscillation halt detecting circuit 82
outputs the L level signal (i.e., the signal (c)). When the
signal (c) becomes the L level, the switch control circuit
87 outputs the L level signal (i.e., the signal (d)). As a
result, the switch 9 is turned off. At the same time, when
detecting that the second storage means 3 has sufficient
voltage, the cell voltage detecting means 85 outputs the
H level signal, and turns on the switch 7. As explained
above, when the second storage means 3 is input in the
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state that the operation of the clock circuit 8 is halted, the
clock circuit 8 can quickly start operation. Therefore, the
power consumption of the clock circuit 8 can be tested
easily. Needless to mention, the present system can be
also employed at the time of disassembling the clock at
a retail shop or the like.
[0046] Fig. 2 is a block configuration diagram showing
a modification of the rechargeable electronic timepiece
according to the first embodiment. The rechargeable
electronic timepiece shown in Fig. 2 is different from that
shown in Fig. 1 in that an OR circuit 92 is provided in
place of the switch 9 shown in Fig. 1. One input of the
OR circuit 92 is connected to the switch control circuit
87, and the other input of the OR circuit 92 is connected
to the cell voltage detecting means 85. An output of the
OR circuit 92 is connected to the gate of the N-channel
transistor 71 of the switch 7.
[0047] In Fig. 2, as in the first embodiment, when de-
tecting that the second storage means 3 is input, the pow-
er source input detecting circuit 86 outputs the L level
signal (i.e., the signal (b)). When the signal (b) becomes
the L level, the switch control circuit 87 outputs the H
level signal (i.e., the signal (d)). As a result, the OR circuit
92 outputs the H level signal, and the N-channel transistor
71 of the switch 7 is turned on. Then, the energy stored
in the second storage means 3 is discharged to the first
storage means 2 via the N-channel transistor 71 of the
switch 7 and the parasitic diode of the N-channel tran-
sistor 72 of the switch 7. The voltage of the first storage
means 2 rises due to the charging, and exceeds the min-
imum operating voltage of the oscillating circuit 81. Then,
the oscillating circuit 81 starts oscillating. Thereafter,
when detecting that the oscillating circuit 81 starts oscil-
lation, the oscillation halt detecting circuit 82 outputs the
L level signal (i.e., the signal (c)), as in the first embodi-
ment. When the signal (c) becomes the L level, the switch
control circuit 87 outputs the L level signal (i.e., the signal
(d)). However, when it detects that the second storage
means 3 has a sufficient voltage, the cell voltage detect-
ing means 85 outputs the H level signal. Therefore, the
OR circuit 92 outputs the H level signal, and continues
to keep the switch 7 on. As explained above, when the
second storage means 3 is input in the state that the
operation of the clock circuit 8 is halted, the clock circuit
8 can quickly start operation. As described above, when
the OR circuit 92 is provided in place of the switch 9
shown in Fig. 1, the rechargeable electronic timepiece
can operate in a similar manner to that of the recharge-
able electronic timepiece shown in Fig. 1. Needless to
mention, the present modified system can be also em-
ployed at the time of disassembling the clock at a retail
shop or the like.
[0048] Fig. 3 is a block configuration diagram of a re-
chargeable electronic timepiece according to a second
embodiment of the present invention. The rechargeable
electronic timepiece shown in Fig. 3 is different from that
shown in Fig. 1 in that the switch control circuit 87 shown
in Fig. 3 is controlled based on a signal of the frequency-

dividing circuit 83.
[0049] According to the present embodiment, as in the
first embodiment, it is assumed that, at the beginning,
the power generating means 1 is not connected to the
circuit, and that the second storage means’3 is not input
to the electronic timepiece. Therefore, the second stor-
age means 3 is input first.
[0050] When it detects that the second storage means
3 is input, the power source input detecting circuit 86
outputs the L level signal (i.e., the signal (b)). When the
signal (b) becomes the L level, the switch control circuit
87 turns on the switch 9. The energy stored in the second
storage means 3 is discharged to the first storage means
2 via the N-channel transistor 91 of the switch 9 and the
parasitic diode of the N-channel transistor 72 of the switch
7. The voltage of the first storage means 2 rises due to
the charging, and exceeds the minimum operating volt-
age of the oscillating circuit 81. Then, the oscillating cir-
cuit 81 starts oscillating.
[0051] The frequency-dividing circuit 83 divides the
frequency of the signal output from the oscillating circuit
81, and outputs the L level signal (i.e., the signal (c)) after
a lapse of sufficient time. When the signal (c) becomes
the L level, the switch control circuit 87 outputs the L level
signal (i.e., the signal (d)). As a result, the switch 9 is
turned off. Because the switch 9 is turned off after the
oscillation of the oscillating circuit 81 is stabilized as de-
scribed above, the clock circuit 8 can operate more se-
curely. In other words, even when the oscillating circuit
81 stops oscillation immediately after starting oscillation,
the switch 9 is not immediately turned off. Therefore, the
first storage means 2 is charged continuously. Conse-
quently, the oscillating circuit 81 is urged to start oscillat-
ing again, thereby achieving the operation of the clock
circuit more securely.
[0052] Fig. 4 is a block configuration diagram showing
a modification of the rechargeable electronic timepiece
according to the second embodiment. The rechargeable
electronic timepiece shown in Fig. 4 is different from that
shown in Fig. 3 in that the OR circuit 92 is provided in
place of the switch 9 shown in Fig. 3. One input of the
OR circuit 92 is connected to the switch control circuit
87, and the other input of the OR circuit 92 is connected
to the cell voltage detecting means 85. The output of the
OR circuit 92 is connected to the gate of the N-channel
transistor 71 of the switch 7.
[0053] In Fig. 4, as in the second embodiment, when
detecting that the second storage means 3 is input, the
power source input detecting circuit 86 outputs the L level
signal (i.e., the signal (b)). When the signal (b) becomes
the L level, the switch control circuit 87 outputs the H
level signal (i.e., the signal (d)). As a result, the OR circuit
92 outputs the H level signal, and the N-channel transistor
71 of the switch 7 is turned on. Then, the energy stored
in the second storage means 3 is discharged to the first
storage means 2 via the N-channel transistor 71 of the
switch 7 and the parasitic diode of the N-channel tran-
sistor 72 of the switch 7. The voltage of the first storage
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means 2 rises due to the charging, and exceeds the min-
imum operating voltage of the oscillating circuit 81. Then,
the oscillating circuit 81 starts oscillating.
[0054] The frequency-dividing circuit 83 divides the
frequency of the signal output from the oscillating circuit
81, and outputs the L level signal (i.e., the signal (c)) after
a lapse of sufficient time. When the signal (c) becomes
the L level, the switch control circuit 87 outputs the L level
signal (i.e., the signal (d)). However, when detecting that
the second storage means 3 has a sufficient voltage, the
cell voltage detecting means 85 outputs the H level sig-
nal. Therefore, the OR circuit 92 outputs the H level sig-
nal, and the N-channel transistor 71 of the switch 7 is
turned on. As described above, when the OR circuit 92
is provided in place of the switch 9 shown in Fig. 3, the
rechargeable electronic timepiece can operate in a sim-
ilar manner to that of the rechargeable electronic time-
piece shown in Fig. 3. Needless to mention, the present
modified system can be also employed at the time of
disassembling the clock at a retail shop or the like.
[0055] Fig. 5 is a block configuration diagram of a re-
chargeable electronic timepiece according to a third em-
bodiment of the present invention. The rechargeable
electronic timepiece shown in Fig. 5 is different from that
shown in Fig. 1 in that the switch control circuit 87 shown
in Fig. 5 is controlled based on a signal of the power
generating means 1.
[0056] According to the present embodiment, it is as-
sumed that, at the beginning, the power generating
means 1 is built in the electronic timepiece, but the sec-
ond storage means 3 is not input to the electronic time-
piece. Therefore, the second storage means 3 is input
first.
[0057] When detecting that the second storage means
3 is input, the power source input detecting circuit 86
outputs the L level signal (i.e., the signal (b)). When the
signal (b) becomes the L level, the switch control circuit
87 turns on the switch 9. The energy stored in the second
storage means 3 is discharged to the first storage means
2 via the N-channel transistor 91 of the switch 9 and the
parasitic diode of the N-channel transistor 72 of the switch
7. The voltage of the first storage means 2 rises due to
the charging, and exceeds the minimum operating volt-
age of the oscillating circuit 81. Then, the oscillating cir-
cuit 81 starts oscillating.
[0058] When the voltage of the second storage means
3 is insufficient, the voltage of the first storage means 2
becomes lower than the minimum operating voltage of
the oscillating circuit 81, and the oscillating circuit 81 does
not start oscillating accordingly. However, according to
the present embodiment, because the power generating
means 1 is built in, the power generating means starts
oscillating. In Fig. 5, the rechargeable electronic time-
piece is configured such that the switch control circuit 87
detects the power generation potential of the power gen-
erating means 1, and turns off the switch 9. When the
switch 9 is off, the first storage means 2 is separated from
the second storage means 3, and the power generating

means 1 charges the first storage means 2 using the
power generating potential of the power generating
means 1.
[0059] When the first storage means 2 is sufficiently
charged, the oscillating circuit 81 starts oscillating, and
the clock circuit 8 starts operating. In this case, because
the second storage means 3 does not have a sufficient
charge amount, the cell voltage detecting means 85
keeps the switch 7 in the off state. Therefore, as ex-
plained with reference to Fig. 15, the first storage means
2 and the second storage means 3 are charged alter-
nately. After the second storage means 3 is sufficiently
charged, a state similar to that explained with reference
to Fig. 15 is obtained. As explained above, even when
the second storage means 3 has insufficient stored en-
ergy and also when the second storage means 3 has
insufficient voltage, the oscillating circuit 81 can start nor-
mal oscillation based on the built-in power generating
means 1. The present embodiment is particularly effec-
tive at the time of disassembling and cleaning the elec-
tronic timepiece.
[0060] Fig. 6 is a block configuration diagram showing
a modification of the rechargeable electronic timepiece
according to the third embodiment. The rechargeable
electronic timepiece shown in Fig. 6 is different from that
shown in Fig. 5 in that the OR circuit 92 is provided in
place of the switch 9 shown in Fig. 5. One input of the
OR circuit 92 is connected to the switch control circuit
87, and the other input of the OR circuit 92 is connected
to the cell voltage detecting means 85. The output of the
OR circuit 92 is connected to the gate of the N-channel
transistor 71 of the switch 7.
[0061] In Fig. 6, as in the third embodiment, when de-
tecting that the second storage means 3 is input, the pow-
er source input detecting circuit 86 outputs the L level
signal (i.e., the signal (b)). When the signal (b) becomes
the L level, the switch control circuit 87 outputs the H
level signal (i.e., the signal (d)). As a result, the OR circuit
92 outputs the H level signal, and the N-channel transistor
71 of the switch 7 is turned on. Then, the energy stored
in the second storage means 3 is discharged to the first
storage means 2 via the N-channel transistor 71 of the
switch 7 and the parasitic diode of the N-channel tran-
sistor 72 of the switch 7. The voltage of the first storage
means 2 rises due to the charging, and exceeds the min-
imum operating voltage of the oscillating circuit 81. Then,
the oscillating circuit 81 starts oscillating.
[0062] When the voltage of the second storage means
3 is insufficient, the voltage of the first storage means 2
becomes lower than the minimum operating voltage of
the oscillating circuit 81, and the oscillating circuit 81 does
not start oscillating accordingly. However, according to
the present embodiment, because the power generating
means 1 is built in, the power generating means starts
oscillating. As in the third embodiment, the switch control
circuit 87 detects the power generation potential of the
power generating means 1, and outputs the L level signal.
As a result, the OR circuit 92 outputs the L level signal,
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and turns off the N-channel transistor 71 of the switch 7.
When the switch 7 is off, the first storage means 2 is
separated from the second storage means 3, and the
power generating means 1 charges the first storage
means 2 using the power generating potential of the pow-
er generating means 1.
[0063] When the first storage means 2 is sufficiently
charged, the oscillating circuit 81 starts oscillating, and
the clock circuit 8 starts operating. In this case, because
the second storage means 3 does not have a sufficient
charge amount, the cell voltage detecting means 85 out-
puts the L level signal. Therefore, the OR circuit 92 keeps
outputting the L level signal, and the switch 7 remains in
the off state. As a result, as explained with reference to
Fig. 14, the first storage means 2 and the second storage
means 3 are charged alternately. After the second stor-
age means 3 is sufficiently charged, a state similar to that
explained with reference to Fig. 14 is obtained. As ex-
plained above, because the power generating means 1
is built in, even when the second storage means 3 has
insufficient stored energy and also when the second stor-
age means 3 has insufficient voltage, the power gener-
ating means 1 can charge the first storage means 2 with-
out charging the second storage means 3 even if the
charge of the second storage means 3 is not sufficient.
Consequently, the clock circuit 8 can be started quickly.
As shown in Fig. 6, when the OR circuit 92 is provided
in place of the switch 9 shown in Fig. 5, the rechargeable
electronic timepiece can operate in a similar manner to
that of the rechargeable electronic timepiece shown in
Fig. 5. Needless to mention, the present modified system
can be also employed at the time of disassembling the
clock at a retail shop or the like.
[0064] Fig. 7 is a block configuration diagram of a re-
chargeable electronic timepiece according to a fourth
embodiment of the present invention. In Fig. 7, constitu-
ent elements similar to those shown in Fig. 1 are assigned
with identical reference numerals, and their explanation
is omitted. The rechargeable electronic timepiece shown
in Fig. 7 is different from that shown in Fig. 1 in that a
comparator circuit 100 is provided in Fig. 7.
[0065] In Fig. 7, the comparator circuit 100 consists of
a buffer gate 101, a diode 102, and a pull-down resistor
103. The diode 102 is configured such that its VF is larger
than the operation starting voltage of the oscillating circuit
81. An anode of the diode 102 is connected to the output
of the switch control circuit 87, and a cathode of the diode
102 is connected to the input of the buffer gate 101. The
input of the buffer gate 101 is pulled down to the minus
side of the second storage means 3 by the pull-down
resistor 103. An output of the buffer gate 101 is connected
to the gate of the N-channel transistor 91 of the switch 9.
[0066] The operation of the rechargeable electronic
timepiece shown in the block configuration diagram of
Fig. 7 is explained next. According to the present em-
bodiment, it is assumed that the power generating means
1 is built in the electronic timepiece, but the second stor-
age means 3 is not input to the electronic timepiece in

advance. Like in the above embodiments, when the clock
circuit 8 is not operating, and when the switch 6, the
switch 7, and the switch 9 are in the off state, the second
storage means 3 is input.
[0067] As in the first embodiment, when detecting that
the second storage means 3 is input, the power source
input detecting circuit 86 outputs the L level signal (i.e.,
the signal (b)). As a result, the switch control circuit 87
outputs the H level signal (i.e., the signal (d)).
[0068] When a difference (that is, the power source
voltage of the second storage means 3) between the H
level of the output (i.e., the signal (d)) of the switch control
circuit 87 and a potential at the minus side of the second
storage means 3 does not exceed the VF of the diode
102 due to the diode 102 connected between the switch
control circuit 87 and the switch 9, the output of the diode
102 becomes in the release state. In this case, the input
of the buffer gate 101 is fixed to the L level by the pull-
down resistor 103, the output of the buffer gate 101 is at
the L level, and the switch 9 remains in the off state. On
the other hand, when the power source voltage of the
second storage means 3 exceeds the VF of the diode
102, the output of the diode 102 becomes the H level,
the output of the buffer gate 101 also becomes the H
level, and the switch 9 is turned on.
[0069] When the switch 9 is turned on, the energy
stored in the second storage means 3 is discharged to
the first storage means 2 via the switch 9 and the parasitic
diode of the N-channel transistor 72 of the switch 7, as
described above. The voltage of the first storage means
2 rises due to the charging, and exceeds the minimum
operating voltage of the oscillating circuit 81. Then, the
oscillating circuit 81 starts oscillating, and the clock circuit
8 starts operating.
[0070] The switch 9 is turned on only when the voltage
of the second storage means 3 exceeds the operation
starting voltage of the oscillating circuit 81. Therefore,
when the switch 9 is turned on, the oscillating circuit 81
can oscillate without fail. Accordingly, the switch 9 is not
turned on when the voltage of the second storage means
3 is not sufficient to oscillate the oscillating circuit 81 even
though the second storage means 3 is connected.
[0071] In this case, when the connected power gener-
ating means 1 is generating power, the power generating
means 1 can store energy into the first storage means
2. As described above, when the voltage of the second
storage means 3 is insufficient, the switch 9 is not turned
on. Further, the cell voltage detecting means 85 does not
turn on the switch 7. Accordingly, the energy stored in
the first storage means 2 is not charged to the second
storage means 3, thereby quickly charging the first stor-
age means 2. When the first storage means 2 is suffi-
ciently charged, the oscillating circuit 81 can start oscil-
lating, thereby operating the clock circuit 8.
[0072] Fig. 8 is a block configuration diagram showing
a modification of the rechargeable electronic clock ac-
cording to the fourth embodiment. The rechargeable
electronic timepiece shown in Fig. 8 is different from that
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shown in Fig. 7 in that the OR circuit 92 is provided in
place of the switch 9 shown in Fig. 7. One input of the
OR circuit 92 is connected to the output of the buffer gate
101 of the comparator circuit 100, and the other input of
the OR circuit 92 is connected to the cell voltage detecting
means 85. The output of the OR circuit 92 is connected
to the gate of the N-channel transistor 71 of the switch 7.
[0073] In Fig. 8, as in the fourth embodiment, when
detecting that the second storage means 3 is input, the
power source input detecting circuit 86 outputs the L level
signal (i.e., the signal (b)). When the signal (b) becomes
the L level, the switch control circuit 87 outputs the H
level signal (i.e., the signal (d)).
[0074] As described above, the comparator circuit 100
outputs the L level signal when the power source voltage
of the second storage means 3 does not exceed the VF
of the diode 102. When the power source voltage of the
second storage means 3 exceeds the VF of the diode
102, the comparator circuit 100 outputs the H level signal.
[0075] When the comparator circuit 100 outputs the H
level signal, the OR circuit 92 outputs the H level signal,
and turns on the N-channel transistor 71 of the switch 7.
Then, the energy stored in the second storage means 3
is discharged to the first storage means 2 via the tran-
sistor 71 of the switch 7 and the parasitic diode of the N-
channel transistor 72 of the switch 7. The voltage of the
first storage means 2 rises due to the charging, and ex-
ceeds the minimum operating voltage of the oscillating
circuit 81. Then, the oscillating circuit 81 starts oscillating
and the clock circuit 8 starts operating.
[0076] The-N-channel transistor 71 of the switch 7 is
turned on only when the voltage of the second storage
means 3 exceeds the operation starting voltage of the
oscillating circuit 81. Therefore, when the N-channel tran-
sistor 71 of the switch 7 is turned on, the oscillating circuit
81 can oscillate without fail. Accordingly, the N-channel
transistor 71 of the switch 7 is not turned on, when the
voltage of the second storage means 3 is not sufficient
to oscillate the oscillating circuit 81 although the second
storage means 3 is connected. In this case, it is neces-
sary to connect the power generating means 1 to gener-
ate power, and store the generated energy into the first
storage means 2. As described above, when the first stor-
age means 2 is sufficiently charged, the oscillating circuit
81 can start oscillating, thereby operating the clock circuit
8.
[0077] As described above, when the OR circuit 92 is
provided in place of the switch 9 shown in Fig. 7, the
rechargeable electronic timepiece can operate in a sim-
ilar manner to that of the rechargeable electronic time-
piece shown in Fig. 7. Needless to mention, the present
modified system can be also employed at the time of
disassembling the clock at a retail shop or the like.
[0078] Fig. 11 is a block configuration diagram of a
rechargeable electronic timepiece according to a fifth em-
bodiment of the present invention. In Fig. 11, constituent
elements similar to those shown in Fig. 1 are assigned
with identical reference numerals, and their explanation

is omitted. The rechargeable electronic timepiece shown
in Fig. 11 is different from that shown in Fig. 1 in that a
second switch control circuit 88 is used in Fig. 11.
[0079] Fig. 13 shows one example of a circuit config-
uration of the power source input detecting means 86
and the second switch control circuit 88. As in Fig. 9, the
power source input detecting means 86 includes the ca-
pacitor 861, the resistor 862, and the inverter 863. One
electrode of the capacitor 861 is set to the VDD potential,
and the other electrode of the capacitor 861 is connected
to the resistor 862. One terminal of the resistor 862 is set
to the VSS potential, and the other terminal of the resistor
862 is set to the capacitor 861. The line that connects
between the capacitor 861 and the resistor 862 is con-
nected to the input (i.e., the signal (a)) of the inverter 863,
and the output of the inverter 863 becomes the output
(i.e., the signal (b)) of the power source input detecting
means 86.
[0080] The second switch control circuit 88 consists of
a CR oscillator 881, and a counter 882. The CR oscillator
881 includes inverters 8811, 8813, and 8814, a NAND
gate 8812, a NAND gate 8717, a resistor 8815, and a
capacitor 8816. The counter 882 includes a timer 8821,
and an inverter 8822.
[0081] The CR oscillator 881 starts oscillating when
the input signal (i.e., the signal (d)) becomes the H level.
A frequency of the output (i.e., a signal (e)) is changed
according to a time constant determined by the resistor
8815 and the capacitor 8816. The counter 882 as one
example of clock means counts the output (i.e., the signal
(e)) of the CR oscillator. When the counter 882 counts
up (N times), the counter outputs the L level signal (i.e.,
the signal (d)).
[0082] The operation of the circuit shown in Fig. 13 is
explained next. The potential of the signal (a) of the power
source input detecting means 86 shifts as shown by (a)
in Fig. 10. Therefore, when the second storage means 3
is input, the output (i.e., the signal (b)) of the power source
input detecting means 86 is at the L level. The timer 8821
of the counter 882 is reset by the signal (b), and the output
signal of the timer 8821 becomes the L level. The inverter
8822 changes the output (i.e., the signal (d)) of the coun-
ter 882 to the H level. When the signal (d) becomes the
H level, the CR oscillator 881 starts oscillating. The coun-
ter 882 counts the output (i.e., the signal (e)) of the CR
oscillator 881. When the count reaches a predetermined
count number (N), the counter 882 outputs the L level
(i.e., the signal (d)). When the signal (d) becomes the L
level, the CR oscillator 881 stops oscillating.
[0083] It is desirable that the time taken for the output
of the second switch control circuit 88, or the output (i.e.,
the signal (d)) of the counter 882, to reach from the H
level to the L level after the second storage means 3 is
input, is larger than the time taken for the first storage
means 2 to be charged by the second storage means 3
until the oscillation of the oscillating circuit 81 is stabilized.
It is also desirable that the time taken for the output of
the second switch control circuit 88 to reach from the H

17 18 



EP 1 542 099 B1

11

5

10

15

20

25

30

35

40

45

50

55

level to the L level is the time taken for the cell voltage
detecting means 85 to start operating. The time taken for
the output of the second switch control circuit 88 to reach
from the H level to the L level can be changed by changing
the time constant of the CR oscillator 882 or by changing
the count-up number (N) of the counter 882.
[0084] The operation of the rechargeable electronic
timepiece shown in the block configuration diagram of
Fig. 11 is explained next. According to the present em-
bodiment, it is assumed that the power generating means
1 is built into the electronic timepiece, but the second
storage means 3 is not input to the electronic timepiece
in advance. As in the above embodiments, when the
clock circuit 8 is not operating, and when the switch 6,
the switch 7, and the switch 9 are in the off state, the
second storage means 3 is input.
[0085] As in the first embodiment, when detecting that
the second storage means 3 is input, the power source
input detecting circuit 86 outputs the L level signal (i.e.,
the signal (b)). When the signal (b) becomes the L level,
the second switch control circuit 88 outputs the H level
signal (i.e., the signal (d)).
[0086] When the second switch control circuit 88 out-
puts the H level signal (i.e., the signal (d)), the switch 9
is turned on. When the connected second storage means
3 is sufficiently charged and has sufficient voltage in ad-
vance, the energy stored in the second storage means
3 is charged to the first storage means 2 via the switch
9 in the on state and the parasitic diode of the forward
N-channel transistor 72 of the switch 7. The voltage of
the first storage means 2 rises due to the charging, and
exceeds the minimum operating voltage of the oscillating
circuit 81. Then, the oscillating circuit 81 starts oscillating,
and the clock circuit 8 starts operating.
[0087] As described above, the second switch control
circuit 88 outputs the L level (i.e., the signal (d)), after a
lapse of time determined in advance based on the time
constant of the CR oscillator 881 and the count up
number (N) of the counter 882. As a result, the switch 9
is turned off. At the same time, when detecting that there
is sufficient voltage of the second storage means 3, the
cell voltage detecting means 85 outputs the H level sig-
nal, and turns on the switch 7. As explained above, when
the second storage means 3 is input in the state that the
operation of the clock circuit 8 is halted, the clock circuit
8 can quickly start operation. Therefore, the power con-
sumption of the clock circuit 8 can be tested easily. Need-
less to mention, the present system can be also em-
ployed at the time of disassembling the clock at a retail
shop or the like.
[0088] In this case, the operation of the second switch
control circuit 88 does not depend on whether the oscil-
lating circuit 81 is oscillating or not. Therefore, after the
second storage 3 is input, even when the voltage of the
second storage means 3 is low and when the oscillating
circuit 81 does not start oscillating, the output (i.e., the
signal (d)) of the second switch control circuit 88 becomes
the L level, and turns off the switch 9. Accordingly, when

the power generating means (i.e., the solar panel) 1 starts
generating power upon the incidence of light onto the
power generating means, the first storage means 2 is
charged to enable the oscillating circuit 81 to start oscil-
lating.
[0089] Fig. 12 is a block configuration diagram showing
a modification of the rechargeable electronic timepiece
according to the fifth embodiment. The rechargeable
electronic timepiece shown in Fig. 12 is different from
that shown in Fig. 11 in that the OR circuit 92 is provided
in place of the switch 9 shown in Fig. 11. One input of
the OR circuit 92 is connected to the second switch con-
trol circuit 88, and the other input of the OR circuit 92 is
connected to the cell voltage detecting means 85. The
output of the OR circuit 92 is connected to the gate of
the N-channel transistor 71 of the switch 7.
[0090] In Fig. 12, as in the fifth embodiment, when de-
tecting that the second storage means 3 is input, the pow-
er source input detecting circuit 86 outputs the L level
signal (i.e., the signal (b)). When the signal (b) becomes
the L level, the second switch control circuit 88 outputs
the H level signal (i.e., the signal (d)). The OR circuit 92
outputs the H level signal, and the N-channel transistor
71 of the switch 7 is turned on. Then, the energy stored
in the second storage means 3 is discharged to the first
storage means 2 via the N-channel transistor 71 of the
switch 7 and the parasitic diode of the N-channel tran-
sistor 72 of the switch 7. The voltage of the first storage
means 2 rises due to the charging, and exceeds the min-
imum operating voltage of the oscillating circuit 81. Then,
the oscillating circuit 81 starts oscillating. As described
above, when the OR circuit 92 is provided in place of the
switch 9 shown in Fig. 11, the rechargeable electronic
timepiece can operate in a similar manner to that of the
rechargeable electronic timepiece shown in Fig. 11.
Needless to mention, the present modified system can
be also employed at the time of disassembling the clock
at a retail shop or the like.

Claims

1. An electronic timepiece comprising:

a first power source (2);
a clock circuit (8) connected to the first power
source (2);
a power source input detecting circuit (86) con-
figured to detect whether a second power source
(3) which has a capacity larger than that of the
first power source (2) is input in the electronic
timepiece;
a switch circuit (7, 9) configured to connect the
first power source (2) and the second power
source (3), wherein the switch circuit (7, 9) is in
an off-state when the clock circuit (8) is in a non-
operating state; and
a control circuit (87, 88) configured to control the
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switch circuit (7, 9) to connect the first power
source (2) and the second power source (3) so
that the first power source (2) is charged by the
second power source (3), thereby starting to op-
erate the clock circuit (8), depending on whether
the power source input detecting circuit (86) de-
tects that the second power source (3) is input
in the electronic timepiece.

2. The electronic timepiece according to claim 1,
wherein the switch circuit (7, 9) has a first switch (71)
that connects the first power source and the second
power source in parallel, and a second switch (9)
that is connected in parallel to the first switch, and
wherein the control circuit (87, 88) turns on the sec-
ond switch (9) to connect the first power source and
the second power source, when the power source
input detecting circuit detects that the second power
source is input in the electronic timepiece.

3. The electronic timepiece according to claim 2,
wherein
the clock circuit (8) has an oscillating circuit (81), and
the control circuit (87, 88) is controlled by the clock
circuit (8) to turn off the second switch (9) when the
oscillating circuit starts oscillating after the second
switch was turned on.

4. The electronic timepiece according to claim 2,
wherein the control circuit controls to turn off the sec-
ond switch after a lapse of a predetermined time after
the second switch was turned on.

5. The electronic timepiece according to claim 2,
wherein the control circuit includes clocking means
(882), and when the clocking means runs for a pre-
determined time, the control circuit turns off the sec-
ond switch.

6. The electronic timepiece according to claim 2,
wherein the control circuit is controlled by the clock
circuit to turn off the second switch after a lapse of
a constant time after the oscillating circuit starts os-
cillating after the second switch was turned on.

7. The electronic timepiece according to claim 2, further
comprising a power generator (1), wherein the con-
trol circuit controls to turn off the second switch when
it is detected that the power generator generates
power after the second switch was turned on.

8. The electronic timepiece according to claim 2, further
comprising a comparator circuit (100) that operates
so as not to turn on the second switch when the volt-
age of the second power source (3) is at or below a
predetermined voltage.

9. The electronic timepiece according to claim 1,

wherein the switch circuit has a first switch (7) that
connects the first power source in parallel to the sec-
ond power source and, when the power source input
detecting circuit detects that the second power
source has been input in the electronic timepiece,
the control circuit turns on the first switch to connect
the first power source and the second power source.

10. The electronic timepiece according to claim 2 or 9,
further comprising:

a power generator (1); and
a voltage detector (85) for turning on the first
switch (7) when the power generator sufficiently
charges the second power source.

11. The electronic timepiece according to claim 2 or 10,
wherein the control circuit is controlled by the clock
circuit.

12. The electronic timepiece according to claim 9,
wherein
the clock circuit (8) has an oscillating circuit (81), and
the control circuit is controlled by the clock circuit to
keep the first switch in the on state until when the
oscillating circuit starts oscillating after the first
switch was turned on.

13. The electronic timepiece according to claim 9,
wherein the control circuit controls to keep the first
switch in the on state until a predetermined time has
passed after the first switch was turned on.

14. The electronic timepiece according to claim 9,
wherein the control circuit includes clocking means
(882), and when the clocking means runs for a pre-
determined time, the control circuit turns on the first
switch.

15. The electronic timepiece according to claim 9,
wherein the control circuit is controlled by the clock
circuit to keep the first switch in the on state until a
constant time has passed after the oscillating circuit
starts oscillating after the first switch was turned on.

16. The electronic timepiece according to claim 9,further
comprising a power generator (1), wherein the con-
trol circuit controls to keep the first switch in the on
state until it is detected that the power generator gen-
erates power after the first switch was turned on.

17. The electronic timepiece according to claim 9, further
comprising a comparator circuit (100) that operates
so as not to turn on the first switch when the voltage
of the second power source is at or below a prede-
termined voltage.
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Patentansprüche

1. Elektronische Uhr mit

- einer ersten Energiequelle (2);
- einer Taktschaltung (8), die mit der ersten En-
ergiequelle (2) verbunden ist;
- einer Energiequelleninput-Detektionsschal-
tung (86), die dafür eingerichtet ist, zu detektie-
ren, ob eine zweite Energiequelle (3), die eine
Kapazität größer als diejenige der ersten Ener-
giequelle (2) aufweist, in die elektronische Uhr
eingesetzt ist;
- einer Umschaltschaltung (7, 9), die dafür ein-
gerichtet ist, die erste Energiequelle (2) mit der
zweiten Energiequelle (3) zu verbinden, wobei
die Umschaltschaltung (7, 9) in einem abge-
schalteten Zustand ist, wenn sich die Taktschal-
tung (8) in einem Nichtfunktionszustand befin-
det; und
- einer Steuerschaltung (87, 88), die dafür ein-
gerichtet ist, die Umschaltschaltung (7, 9) so zu
steuern, dass sie die erste Energiequelle (2) und
die zweite Energiequelle (3) abhängig davon,
ob die Energiequelleninput-Detektionsschal-
tung (86) detektiert, dass die zweite Energie-
quelle (3) in die elektronische Uhr eingesetzt ist,
verbindet, so dass die erste Energiequelle (2)
durch die zweite Energiequelle (3) aufgeladen
wird, um dadurch einen Betrieb der Taktschal-
tung (8) zu starten.

2. Elektronische Uhr nach Anspruch 1, wobei die Um-
schaltschaltung (7, 9) einen ersten Schalter (71), der
die erste Energiequelle und die zweite Energiequelle
parallelschaltet, und einen zweiten Schalter (9) auf-
weist, der parallel zum ersten Schalter eingeschleift
ist, und wobei die Steuerschaltung (87, 88) den zwei-
ten Schalter (9) zum Verbinden der ersten Energie-
quelle mit der zweiten Energiequelle einschaltet,
wenn die Energiequelleninput-Detektionsschaltung
detektiert, dass die zweite Energiequelle in die elek-
tronische Uhr eingesetzt ist.

3. Elektronische Uhr nach Anspruch 2, wobei

- die Taktschaltung (8) eine Oszillationsschal-
tung (81) aufweist und
- die Steuerschaltung (87, 88) durch die Takt-
schaltung (8) gesteuert wird, um den zweiten
Schalter (9) abzuschalten, wenn die Oszillati-
onsschaltung zu oszillieren beginnt, nachdem
der zweite Schalter eingeschaltet wurde.

4. Elektronische Uhr nach Anspruch 2, wobei die Steu-
erschaltung das Abschalten des zweiten Schalters
nach Ablauf einer vorgegebenen Zeitdauer nach
Einschalten des zweiten Schalters steuert.

5. Elektronische Uhr nach Anspruch 2, wobei die Steu-
erschaltung ein Taktmittel (882) aufweist und die
Steuerschaltung den zweiten Schalter abschaltet,
wenn das Taktmittel für eine vorgegebene Zeitdauer
läuft.

6. Elektronische Uhr nach Anspruch 2, wobei die Steu-
erschaltung durch die Taktschaltung gesteuert wird,
um den zweiten Schalter abzuschalten, nachdem ei-
ne konstante Zeitdauer verstrichen ist, seit der die
Oszillationsschaltung nach Anschalten des zweiten
Schalters zu oszillieren begonnen hat.

7. Elektronische Uhr nach Anspruch 2, weiter umfas-
send einen Energiegenerator (1), wobei die Steuer-
schaltung das Abschalten des zweiten Schalters
steuert, wenn detektiert wird, dass der Energiege-
nerator nach Einschalten des zweiten Schalters En-
ergie erzeugt.

8. Elektronische Uhr nach Anspruch 2, weiter umfas-
send eine Komparatorschaltung (100), die bewirkt,
dass der zweite Schalter nicht eingeschaltet wird,
wenn die Spannung der zweiten Energiequelle (3)
auf oder unter einer vorgegebenen Spannung liegt.

9. Elektronische Uhr nach Anspruch 1, wobei die Um-
schaltschaltung einen ersten Schalter (7) aufweist,
der die erste Energiequelle und die zweite Energie-
quelle parallelschaltet, und die Steuerschaltung den
ersten Schalter zum Verbinden der ersten Energie-
quelle und der zweiten Energiequelle einschaltet,
wenn die Energiequelleninput-Detektionsschaltung
detektiert, dass die zweite Energiequelle in die elek-
tronische Uhr eingesetzt wurde.

10. Elektronische Uhr nach Anspruch 2 oder 9, weiter
umfassend:

- einen Energiegenerator (1); und
- einen Spannungsdetektor (85) zum Einschal-
ten des ersten Schalters (7), wenn der Energie-
generator die zweite Energiequelle ausreichend
aufgeladen hat.

11. Elektronische Uhr nach Anspruch 2 oder 10, wobei
die Steuerschaltung durch die Taktschaltung ge-
steuert wird.

12. Elektronische Uhr nach Anspruch 9, wobei

- die Taktschaltung (8) eine Oszillationsschal-
tung (81) aufweist und
- die Steuerschaltung durch die Taktschaltung
gesteuert wird, um den ersten Schalter im ein-
geschalteten Zustand zu halten, bis die Oszilla-
tionsschaltung nach Einschalten des ersten
Schalters zu oszillieren beginnt.
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13. Elektronische Uhr nach Anspruch 9, wobei die Steu-
erschaltung den ersten Schalter so steuert, dass er
im eingeschalteten Zustand bleibt, bis eine vorge-
gebene Zeitdauer nach Einschalten des ersten
Schalters verstrichen ist.

14. Elektronische Uhr nach Anspruch 9, wobei die Steu-
erschaltung ein Taktmittel (882) aufweist und die
Steuerschaltung den ersten Schalter einschaltet,
wenn das Taktmittel für eine vorgegebene Zeitdauer
läuft.

15. Elektronische Uhr nach Anspruch 9, wobei die Steu-
erschaltung durch die Taktschaltung so gesteuert
wird, dass sie den ersten Schalter im eingeschalte-
ten Zustand hält, bis eine konstante Zeitdauer ver-
strichen ist, seit dem die Oszillationsschaltung nach
Einschalten des ersten Schalters mit Oszillieren be-
gonnen hat.

16. Elektronische Uhr nach Anspruch 9, weiter umfas-
send eine Energiequelle (1), wobei die Steuerschal-
tung den ersten Schalter so steuert, dass er im ein-
geschalteten Zustand bleibt, bis detektiert wird, dass
der Energiegenerator nach Einschalten des ersten
Schalters Energie erzeugt.

17. Elektronische Uhr nach Anspruch 9, weiter umfas-
send eine Komparatorschaltung (100), die bewirkt,
dass der erste Schalter nicht eingeschaltet wird,
wenn die Spannung der zweiten Energiequelle auf
oder unterhalb einer vorgegebenen Spannung liegt.

Revendications

1. Horloge électronique comprenant :

une première source d’alimentation électrique
(2) ;
un circuit d’horloge (8) connecté à la première
source d’alimentation électrique (2) ;
un circuit de détection d’entrée de source d’ali-
mentation électronique (86) configuré pour dé-
tecter si une seconde source d’alimentation
électrique (3) qui a une capacité plus grande
que celle de la première source d’alimentation
électrique (2) est entrée dans l’horloge
électronique ;
un circuit d’interruption (7, 9) configuré afin de
connecter la première source d’alimentation
électrique (2) et la seconde source d’alimenta-
tion électrique (3), le circuit d’interruption (7,9)
étant dans un état bloqué quand le circuit d’hor-
loge (8) est dans un état non fonctionnel ; et
un circuit de commande (87, 88) configuré afin
de commander le circuit d’interruption (7, 9) pour
connecter la première source d’alimentation

électrique (2) et la seconde source d’alimenta-
tion électrique (3) de sorte que la première sour-
ce d’alimentation électrique (2) soit chargée par
la seconde source d’alimentation électrique (3),
en démarrant ainsi le fonctionnement du circuit
d’horloge (8), en fonction de ce que le circuit de
détection d’entrée de source d’alimentation
électrique (86) détecte que la seconde source
d’alimentation électrique (3) est entrée dans
l’horloge électronique.

2. Horloge électronique selon la revendication 1, dans
lequel le circuit d’interruption (7, 9) a un premier in-
terrupteur (71) qui connecte en parallèle la première
source d’alimentation électrique et la seconde sour-
ce d’alimentation électrique, et un second interrup-
teur (9) qui est connecté en parallèle au premier in-
terrupteur, et dans lequel le circuit de commande
(87, 88) met dans l’état conducteur le second inter-
rupteur (9) pour connecter la première source d’ali-
mentation électrique et la seconde source d’alimen-
tation électrique, quand le circuit de détection d’en-
trée de source d’alimentation électrique détecte que
la seconde source d’alimentation électrique est en-
trée dans l’horloge électronique.

3. Horloge électronique selon la revendication 2, dans
lequel
le circuit d’horloge (8) a un circuit oscillant (81), et
le circuit de commande (87, 88) est commandé par
le circuit d’horloge (8) afin de mettre dans l’état non
conducteur le second interrupteur (9) quand le circuit
oscillant commence à osciller après que le second
interrupteur a été mis dans l’état conducteur.

4. Horloge électronique selon la revendication 2, dans
lequel le circuit de commande commande la mise
dans l’état non conducteur du second interrupteur
après l’écoulement d’un temps prédéterminé après
que le second interrupteur a été mis dans l’état con-
ducteur.

5. Horloge électronique selon la revendication 2, dans
lequel le circuit de commande inclut un moyen de
rythme (882), et quand le moyen de rythme fonction-
ne pendant une durée prédéterminée, le circuit de
commande met dans l’état non conducteur le second
interrupteur.

6. Horloge électronique selon la revendication 2, dans
lequel le circuit de commande est commandé par le
circuit d’horloge afin de mettre dans l’état non con-
ducteur le second interrupteur après l’écoulement
d’un temps constant après que le circuit oscillant
commence d’osciller après que le second interrup-
teur a été mis dans l’état conducteur.

7. Horloge électronique selon la revendication 2, com-
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prenant en outre un générateur électrique (1), dans
lequel le circuit de commande commande la mise
dans l’état non conducteur du second interrupteur
quand il est détecté que le générateur électrique gé-
nère une puissance électrique après que le second
interrupteur a été mis dans l’état conducteur.

8. Horloge électronique selon la revendication 2, com-
prenant en outre un circuit de comparateur (100) qui
fonctionne de manière à ne pas mettre dans l’état
conducteur le second interrupteur quand la tension
de la seconde source d’alimentation électrique (3)
est à ou au-dessous d’une tension prédéterminée.

9. Horloge électronique selon la revendication 1, dans
lequel le circuit d’interruption a un premier interrup-
teur (7) qui connecte la première source d’alimenta-
tion électrique en parallèle à la seconde source d’ali-
mentation électrique et, quand le circuit de détection
d’entrée de source d’alimentation électrique détecte
que la seconde source d’alimentation électrique a
été entrée dans l’horloge électronique, le circuit de
commande met dans l’état conducteur le premier in-
terrupteur pour connecter la première source d’ali-
mentation électrique et la seconde source d’alimen-
tation électrique.

10. Horloge électronique selon les revendications 2 ou
9, comprenant en outre:

un générateur électrique (1) ; et
un détecteur de tension (85) pour mettre dans
l’état conducteur le premier interrupteur (7)
quand le générateur électrique charge suffisam-
ment la seconde source d’alimentation électri-
que.

11. Horloge électronique selon les revendications 2 ou
10, dans lequel le circuit de commande est comman-
dé par le circuit d’horloge.

12. Horloge électronique selon la revendication 9, dans
lequel
le circuit d’horloge (8) a un circuit oscillant (81), et
le circuit de commande est commandé par le circuit
d’horloge afin de garder le premier interrupteur dans
l’état conducteur jusqu’au moment où le circuit os-
cillant commence à osciller après que le premier in-
terrupteur a été mis dans l’état conducteur

13. Horloge électronique selon la revendication 9, dans
lequel le circuit de commande commande de maniè-
re à garder le premier interrupteur dans l’état con-
ducteur jusqu’à ce qu’un temps prédéterminé se soit
écoulé après que le premier interrupteur a été mis
dans l’état conducteur.

14. Horloge électronique selon la revendication 9, dans

lequel le circuit de commande inclut un moyen de
rythme (882), et quand le moyen de rythme fonction-
ne pendant une durée prédéterminée, le circuit de
commande met dans l’état conducteur le premier in-
terrupteur.

15. Horloge électronique selon la revendication 9, dans
lequel le circuit de commande est commandé par le
circuit d’horloge afin de garder le premier interrup-
teur dans l’état conducteur jusqu’à ce qu’un temps
constant se soit écoulé après que le circuit oscillant
commence d’osciller après que le premier interrup-
teur a été mis dans l’état conducteur.

16. Horloge électronique selon la revendication 9, com-
prenant en outre un générateur électrique (1 dans
lequel le circuit de commande commande de maniè-
re à garder le premier interrupteur dans l’état con-
ducteur jusqu’à ce qu’il soit détecté que le généra-
teur électrique génère une puissance électrique
après que le premier interrupteur a été mis dans l’état
conducteur.

17. Horloge électronique selon la revendication 9, com-
prenant en outre un circuit comparateur (100) qui
fonctionne de manière à ne pas mettre dans l’état
conducteur le premier interrupteur quand la tension
de la seconde source d’alimentation électrique est
à ou au-dessous d’une tension prédéterminée.

27 28 



EP 1 542 099 B1

16



EP 1 542 099 B1

17



EP 1 542 099 B1

18



EP 1 542 099 B1

19



EP 1 542 099 B1

20



EP 1 542 099 B1

21



EP 1 542 099 B1

22



EP 1 542 099 B1

23



EP 1 542 099 B1

24



EP 1 542 099 B1

25



EP 1 542 099 B1

26



EP 1 542 099 B1

27



EP 1 542 099 B1

28



EP 1 542 099 B1

29



EP 1 542 099 B1

30



EP 1 542 099 B1

31

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 4081754 A [0002] • EP 1070998 A1 [0017]


	bibliography
	description
	claims
	drawings

