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The present invention relates to an electrical appliance com-
(86) PCT No.: PCT/EP2013/068372 prising an electronic control unit (6) and a power circuit (7)
supplying power to said electronic control unit (6), the power
§371 (C?(l)’ circuit (7) comprising a soft on/off switch (1) for turning on
(2) Date: Mar. 7, 2016 and off the electrical appliance, the soft on/off switch (1)
Publication Classification being connected electrically in parallel with a relay (2) and a
rectifier (3). The power circuit (7) further comprises an elec-
(51) Int.ClL trical node connecting the soft on/off switch (1) and the
H02J 9/00 (2006.01) rectifier (3) to a button sensing circuit (4) and to an AC/DC
HO2M 7/06 (2006.01) converter (5) together.
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ELECTRICAL APPLIANCE HAVING ZERO
STAND-BY POWER CONSUMPTION

[0001] The present invention relates to an electrical house-
hold appliance that is powered by means of a soft on/off
switch and which is capable of achieving a true zero power
consumption stand-by state.

[0002] TItis well-known that during stand-by mode, electri-
cal and electronic household appliances continue power con-
sumption after manual shutdown. Electronic devices
equipped with soft on/off power switches are often controlled
by an electronic control unit, which opens a user interface
powering circuit to shut down the system. Typically, however,
such soft on/off power switches require that said electronic
control unit remains powered to reinitiate operation of the
system in response to a user request. Evidently, the achieved
stand-by mode does not serve as a true non-powered state of
operation during which responsiveness is ensured in case of
user intervention.

[0003] Among others, a prior art publication in the techni-
cal field ofthe invention may be referred to as CN 101334644,
which discloses a power control turn-on/off circuit which
takes a dual-coil dual-stable keeping relay as the kernel and
comprises a turn-on micro-switch, a dual-coil dual-stable
keeping relay, a booting coil driving circuit and a shutdown
coil driving circuit.

[0004] The present invention, on the other hand, provides a
circuit solution by which a true zero power consumption
during stand-by mode is achievable. The invention further
ensures that a single control button used to turn off an elec-
trical appliance is usable to reinitiate an interrupted active
mode. A further aspect of the present invention lies in that in
case of power failure in the electrical network, the electrical
appliance of the invention affords maintenance of the latest
active or stand-by state when power is back.

[0005] The present invention provides an electrical appli-
ance with a soft power switch assembly adapted to feature a
zero-power off state allowing an off state with no power drain
while maintaining user intervention capabilities as provided
by the characterizing features defined in claim 1.

[0006] Primary object of the present invention is to provide
an electrical appliance having a true zero-power off state
allowing an off state with no power drain

[0007] The present invention proposes an electrical appli-
ance comprising an electronic control unit and a power circuit
supplying power to the electronic control unit. A single soft
on/off switch is used for turning on and off the electrical
appliance. Said soft on/off switch is connected electrically in
parallel with a relay, preferably a latching type relay. A rec-
tifier is connected in series with said relay.

[0008] An electrical node to which the soft on/off switch
and the rectifier lines are connected lead to a button sensing
circuit and to an AC/DC converter through separate circuit
lines. The relay’s conduction mode is controlled by the elec-
tronic control unit by applying control signals in response to
open and closed states of the latch relay when the soft on/off
switch is closed. The electrical signal at the input terminals of
the button sensing circuit is different based on the on/off state
of'the soft on/off switch. Said button sensing circuit generates
asignal in a button signal line in electrical connection with the
electronic control unit. The button sensing circuit generates a
square-wave output signal in response to non-rectified AC
input voltage.
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[0009] Accompanying drawings are given solely for the
purpose of exemplifying a circuit whose advantages over
prior art were outlined above and will be explained in brief
hereinafter.

[0010] The drawings are not meant to delimit the scope of
protection as identified in the claims nor should it be referred
to alone in an effort to interpret the scope identified in said
claims without recourse to the technical disclosure in the
description of the present invention.

[0011] FIG. 1 demonstrates a simplified circuit block dia-
gram of a power circuit according to the present invention.
[0012] FIG. 2 demonstrates a simplified circuit block dia-
gram of a power circuit with a latch relay according to the
present invention.

[0013] FIG. 3 demonstrates a circuit diagram of the power
circuit according to the present invention.

[0014] The following numerals are used in the detailed
description:

[0015] 1. Soft on/off switch

[0016] 2. Relay

[0017] 3. Rectifier

[0018] 4. Button sensing circuit

[0019] 5. AC/DC converter

[0020] 6. Electronic control unit

[0021] 7. Power circuit

[0022] The present invention proposes a power circuit (7)

for an electrical appliance, for instance an electrical house-
hold appliance, such appliances including but not limited to
rotary machines such as laundry treatment machines, TV sets,
computers, printers and so on.

[0023] The power circuit (7) in the electrical appliance of
the invention has a soft on/off switch (1), the latter typically
serving to the purpose of turning the electrical appliance on
and off. To turn off the electrical appliance, upon closing of
the soft on/off switch (1) by the user, a microprocessor-based
electronic control unit (6) receives a corresponding signal and
cuts power supply to respective components of the electrical
appliance, including the main user interface. This stand-by
situation is maintained until a user attempts to energize the
electrical appliance using the same button associated with
said soft on/off switch (1). The soft on/off switch (1) does
therefore not directly interrupt power supply to the load. The
soft on/off switch (1) is a momentary action switch (1) that is
released when the user removes his/her finger from the asso-
ciated button.

[0024] As the electronic control unit (6) remains powered
during stand-by mode, it still involves active power dissipa-
tion although no such indication is noticeable to the users. It
is to be noted that zero stand-by power dissipation is achiev-
able only if the electronic control unit (6) remains discon-
nected from the power supply circuit during stand-by mode.
[0025] According to the present invention, when a user
turns off the electrical appliance, said electronic control unit
(6) disconnects itself from the power supply by opening con-
tacts of a relay (2) so as to achieve a true zero power con-
sumption stand-by state. A button sensing circuit (4), which is
normally connected to the relay (2) through a rectifier (3)
when the soft on/off switch (1) is not closed, is directly
connected to the AC power supply in case the soft on/off
switch (1) is conducting.

[0026] In an embodiment of the present invention, in the
electrical appliance, the power circuit (7) comprises a latch-

ing type relay (2).
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[0027] Said rectifier (3) in series with the relay (2) is a
half-wave rectifier, i.e. a diode rectifying the AC input into a
half-wave output. The rectifier (3) basically ensures that the
electrical signal at the input terminals of the button sensing
circuit (4) is not converted into a square-wave signal by the
same since only the negative part of the AC signal in a period
T is converted.

[0028] As the electrical signal at the input terminals of the
button sensing circuit (4) depends on the on/off state of the
soft on/off switch (1), the electronic control unit (6) controls
the relay (2) in accordance with the state of the soft on/off
switch (1). Therefore, if the intention of the user is to turn off
the electrical appliance, this is monitored by the electronic
control unit (6) and it accordingly disconnects itself from the
AC power supply.

[0029] According to the present invention, use of the relay
(2) provides that the operational state of the electrical appli-
ance is maintained upon restoration of power after a power
failure. As is known to the person in the art, latching type
relays have no default position and remain in their last posi-
tion when the drive current stops flowing.

[0030] Now referring to FIG. 3, the relay (2) is provided in
parallel with the soft on/off switch (1). Conduction and non-
conduction of the relay (2) is controlled by the electronic
control unit (6), that is, it is set and reset by applying control
signals by the electronic control unit (6). Upon the current
passing through the soft on/off switch (1) and flowing to the
button sensing circuit (4), the latter generates a square-wave
signal in a button signal line in electrical connection with the
electronic control unit (6). This provides that the electronic
control unit (6) is fed with a signal indicative of the status of
the on/off switch (1), in response to which it opens the relay
(2) in order for deenergizing itself.

[0031] The button sensing circuit (4) according to the
present invention basically generates a square-wave output
signal only in response to non-rectified AC voltage, which is
the case if no current flows through the relay (2). Said button
sensing circuit (4) comprises a PNP bipolar junction transis-
tor whose base is triggered by the negative part of the AC
signal and an intermittent DC output is accordingly obtained
in said button signal line.

[0032] The electrical appliance according to the present
invention therefore has two different operational modes. In
the event that the electrical appliance is not energized and a
user presses the button associated with the soft on/off switch
(1), the AC/DC converter supplies DC power to the electronic
controlunit (6) and the latter in turn energizes the “set” coil of
the relay (2). This ensures that the electronic control unit (6)
remains energized when the soft on/off switch (1) is released
by the user.

[0033] Intheeventthat the electrical appliance is energized
and a user presses the button associated with the soft on/off
switch (1) to turn the same off, the soft on/off switch (1) will
be closed and the button sensing circuit (4) will convert the
non-rectified input signal into a square-wave output signal,
upon which the electronic control unit (6) resets the relay (2)
to the de-energized position, therefore activating zero stand-
by power mode.

[0034] It is to be noted that the electronic control unit (6)
executes the requested operation considering the on/off status
of'the relay (2). If the relay (2) is open, the electronic control
unit (6) initiates turning on of the electrical appliance and
where the relay (2) is conducting, the electronic control unit
(6) de-energizes the electrical appliance by cutting its own
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power. In the latter case, the closing of the soft on/off switch
(1) is communicated to the electronic control unit (6) by the
button sensing circuit (4).

[0035] In a nutshell, the invention proposes an electrical
appliance comprising an electronic control unit (6) and a
power circuit (7) supplying power to the electronic control
unit (6). The power circuit (7) has a soft on/off switch (1) for
turning on and off the electrical appliance. The soft on/off
switch (1) is connected electrically in parallel with arelay and
a rectifier (3). The power circuit (7) further has an electrical
node connecting the soft on/off switch (1) and the rectifier (3)
to a button sensing circuit (4) and to an AC/DC converter (5)
together. Conduction and non-conduction of the relay (2),
preferably the latching type relay (2), is controlled by the
electronic control unit (6) by applying control signals in
response to open and closed states of the relay (2) at a time
instance when the soft on/oft switch (1) is closed. A latching
type relay’s advantage over a regular relay is that in case of
power failure in the electrical network, the electrical appli-
ance of the invention can maintain the latest active or stand-by
state ofthe electrical appliance when power is back. However,
it is evident to the person skilled in the art that a regular relay
would also operate according to the present invention without
fulfilling the above-mentioned function of a latching type
relay.

[0036] The present invention therefore provides an electri-
cal appliance with a soft power switch assembly adapted to
feature a zero-power off state allowing an off state with no
power drain while maintaining user intervention capabilities.

1. An electrical appliance comprising an electronic control
unit (6) and a power circuit (7) supplying power to the elec-
tronic control unit (6), the power circuit (7) having a soft
on/off switch (1) for turning on and off the electrical appli-
ance, the soft on/off switch (1) being connected electrically in
parallel with a relay (2) and a rectifier (3), the power circuit
(7) further having an electrical node connecting the soft
on/off switch (1) and the rectifier (3) to a button sensing
circuit (4) and to an AC/DC converter (5) through separate
circuit lines characterized in that conduction and non-con-
duction of the relay (2) is controlled by the electronic control
unit (6) by applying control signals in response to open and
closed states of the relay (2) at a time instance when the soft
on/off switch (1) is closed.

2. The electrical appliance as in claim 1, characterized in
that the power circuit (7) comprising a latching type relay (2).

3. The electrical appliance as in claim 1, characterized in
that electrical signal at the input terminals of the button sens-
ing circuit (4) depends on the on/off state of the soft on/off
switch (1).

4. The electrical appliance as in claim 3, characterized in
that the button sensing circuit (4) generates a signal in a button
signal line in electrical connection with the electronic control
unit (6) by which the electronic control unit (6) is fed with a
signal indicative of the status of the on/off switch (1).

5. The electrical appliance as in claim 4, characterized in
that the button sensing circuit (4) generates a square-wave
output signal in response to non-rectified AC input voltage.

6. The electrical appliance as in claim 2, characterized in
that the rectifier (3) in series with the latching type relay (2) is
a diode rectifying the AC input into a half-wave output.

7. The electrical appliance as in claim 4, characterized in
that the button sensing circuit (4) comprises a PNP bipolar
junction transistor whose base is triggered by the negative
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part of the AC signal so as to generate an intermittent DC
output in the button signal line.

8. The electrical appliance as in claim 2, characterized in
that in case the appliance is not energized and a user presses
a button associated with the soft on/off switch (1), the AC/DC
converter supplies DC power to the electronic control unit (6)
and the latter closes the relay (2) and in case the appliance is
energized and a user presses the button associated with the
soft on/off switch (1), the button sensing circuit (4) converts
the non-rectified input signal into a square-wave output sig-
nal, upon which the electronic control unit (6) resets the relay
(2) to de-energized position and accordingly cuts power sup-
ply to components of the electrical appliance, including the
main user interface and itself.

9. The electrical appliance as in claim 2, characterized in
that electrical signal at the input terminals of the button sens-
ing circuit (4) depends on the on/off state of the soft on/off
switch (1).

10. The electrical appliance as in claim 9, characterized in
that the button sensing circuit (4) generates a signal in a button
signal line in electrical connection with the electronic control
unit (6) by which the electronic control unit (6) is fed with a
signal indicative of the status of the on/off switch (1).

11. The electrical appliance as in claim 9 characterized in
that the button sensing circuit (4) generates a square-wave
output signal in response to non-rectified AC input voltage.

12. The electrical appliance as in claim 5, characterized in
that the button sensing circuit (4) comprises a PNP bipolar
junction transistor whose base is triggered by the negative
part of the AC signal so as to generate an intermittent DC
output in the button signal line.

13. The electrical appliance as in claim 10, characterized in
that the button sensing circuit (4) comprises a PNP bipolar
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junction transistor whose base is triggered by the negative
part of the AC signal so as to generate an intermittent DC
output in the button signal line.

14. The electrical appliance as in claim 11, characterized in
that the button sensing circuit (4) comprises a PNP bipolar
junction transistor whose base is triggered by the negative
part of the AC signal so as to generate an intermittent DC
output in the button signal line.

15. The electrical appliance as in claim 5, characterized in
that in case the appliance is not energized and a user presses
a button associated with the soft on/off switch (1), the AC/DC
converter supplies DC power to the electronic control unit (6)
and the latter closes the relay (2) and in case the appliance is
energized and a user presses the button associated with the
soft on/off switch (1), the button sensing circuit (4) converts
the non-rectified input signal into a square-wave output sig-
nal, upon which the electronic control unit (6) resets the relay
(2) to de-energized position and accordingly cuts power sup-
ply to components of the electrical appliance, including the
main user interface and itself.

16. The electrical appliance as in claim 11, characterized in
that in case the appliance is not energized and a user presses
a button associated with the soft on/off switch (1), the AC/DC
converter supplies DC power to the electronic control unit (6)
and the latter closes the relay (2) and in case the appliance is
energized and a user presses the button associated with the
soft on/off switch (1), the button sensing circuit (4) converts
the non-rectified input signal into a square-wave output sig-
nal, upon which the electronic control unit (6) resets the relay
(2) to de-energized position and accordingly cuts power sup-
ply to components of the electrical appliance, including the
main user interface and itself.
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