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(57) Abstract: The present invention relates to an electric standby circuit (4) for an electric appliance. The circuit comprises a
switch (41) adapted to open and close an electric connection between a first input (IN1) and an output (OUT) of the circuit (4),
and a bistable circuit electrically connected to the switch in order to control the opening and closing thereof. The bistable circuit
comprises a first BJT transistor (Q19) of the pnp type and a second BJT transistor (Q12) of the npn type. The first transistor (Q19)
is connected to the first input (IN1) through the emitter, and the collector of the first transistor (Q19) is connected to the base of
the second transistor (Q12) through a first resistor (R39). The collector of the second transistor (Q12) is connected to the switch
(41) and to a second input (IN3) through a second resistor (R40). The base of the first transistor (Q19) is connected to the second
input (IN3) through a third resistor (R38).
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STANDBY CIRCUIT AND ELECTRIC APPLIANCE COMPRISING SUCH A
CIRCUIT

DESCRIPTION

The present invention relates to a standby circuit according to the preamble of claim 1.
The invention also relates to an electric appliance comprising such a circuit.

Many electric appliances, in particular household appliances, are supplied with domestic
mains alternating voltage, typically 230V at 50Hz or 110V at 60Hz.

The connection to the domestic mains is provided by means of an AC/DC power supply
outputting a direct voltage (e.g. 12V) intended for some electronic modules, such as the
control unit or the user interface panel of the electric appliance.

When an electric appliance is not in operation, it is placed into a standby state providing a
lower energy consumption.

In order to achieve the desired reduction in energy consumption, some known electric
appliances have a switch at the power supply output which can break the line carrying
direct voltage. When the electric appliance is placed in the standby state, the control unit
opens the switch and all the electric units connected to the direct voltage are turned off.
The switch will then be reset when the user manually presses a button.

Although effective, these solutions are costly; it would therefore be appropriate to find out
low-cost alternative solutions requiring fewer components.

The present invention aims at providing an alternative solution for a standby circuit.

This and other objects of the present invention are achieved through a standby circuit and
a household appliance incorporating the features set out in the appended claims, which are
intended as an integral part of the present description.

The present invention is based on the idea of using a bistable circuit controlling a switch,
in particular a transistor in pass-gate configuration, connected between a first terminal,
which is to receive direct voltage from the power supply, and a second terminal, which is
to supply direct voltage to the electronic modules downstream of the circuit.

The bistable circuit comprises two transistors, in particular two BJTs, one having the
collector connected to the base of the other through a resistor (R39).

The first transistor is of the p type and the emitter thereof is connected to the mains

voltage.
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The second transistor is of the n type and it is in grounded emitter configuration, so that it
supplies the collector with a drive voltage for driving the switch.

The collector of the second transistor is then connected to the base of the first transistor
through a resistive and capacitive network (R40, R39, C6).

A standby circuit thus provided uses a very small number of low-cost components (since
it requires no power devices) and represents a very good alternative to the existing
circuits.

In order to stabilize the circuit, a polarization resistor is preferably placed between the
base and the emitter of each transistor.

Advantageously, a feedback branch is also provided between the output terminal and the
collector of the first transistor; said branch advantageously consists of a diode with the
anode connected to the output terminal and the cathode connected to the collector of the
first transistor.

Further objects and advantages of the present invention will become apparent from the
following description and from the annexed drawings, which are supplied by way of non-
limiting example, wherein:

Fig. 1 diagrammatically shows the electronic architecture of an electric appliance
according to the present invention,

Fig. 2 shows a standby circuit according to a first embodiment of the present invention,
Fig. 3 shows a standby circuit according to a second embodiment of the present invention,
Fig. 4 diagrammatically shows the electronic architecture of an electric appliance which is
alternative to the one of Fig. 1.

In the present description, the same reference numerals or names will be used for
designating identical or equivalent means. It should also be stated beforehand that all
values mentioned below in regard to the properties of the various components (e.g.
capacity of capacitors, resistance of resistors, etc.) are only provided in order to illustrate
particular embodiments of the present invention and should not therefore be interpreted as
limitations of the present invention.

Referring now to Fig. 1, there is shown the electronic architecture of an electric appliance,
in particular a household appliance such as a washing machine, an oven or a refrigerator.
The electric appliance comprises a main board 1 and a user interface board 2 connected

thereto.



WO 2009/156831 PCT/IB2009/006046
3-

Main board 1 houses an AC/DC power supply 3, preferably of the switching type, which
receives the mains alternating voltage (through terminals L and N, to which the line and
neutral Wirés of the domestic mains are connected) and converts it into a direct voltage
RTN 0,e.g. 12V.

A standby circuit 4 connected to the output of power supply 3 allows to connect and
disconnect line RTN to/from direct voltage RTN_0.

Further details of the standby circuit will be described below with reference to Figs. 2 and
3.

The main board also comprises a voltage regulator 5 which allows to stabilize the direct
voltage outputted by the power supply.

The voltage thus stabilized (Vce) powers microcontroller 6, whose task is to handle the
loads, the actuators and the sensors (not shown) used for ensuring the correct operation of
the electric appliance.

Microcontroller 6 is also used for controlling the standby state of the electric appliance;
this is achieved by sending a suitable standby signal to the standby circuit. When it
receives the standby signal, circuit 4 reacts by breaking the connection between RTN_0
and RTN, so that microcontroller 6, user interface board 2 and all the electronic modules
powered by the stabilized direct voltage Vec are switched off. In the example shown in
Fig. 1, user interface board 2 is powered by direct voltage taken downstream of standby
circuit 4.

For the appliance to exit the standby state, the user has to press a button 7, the mechanical
action of which grounds the “Reset” line, thus manually resetting the standby circuit,
which will then connect RTN 0 to RTN again.

Along with other control devices (such as buttons and knobs) and other signalling devices
(such as LEDs and displays of various kinds), button 7 is one of those control means
which are operated by the user for setting the operating parameters of the electric
appliance.

With reference to a washing machine, such control means may, for example, be knobs
through which the user can select the wash cycle or the type of laundry to be washed.

Said control means are afferent to the user interface board, where microcontroller 8
(supplied with RTN stabilized by regulator 9) interprets the user’s commands, and then on

the one hand it transfers the commands about the program to be executed by the electric
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appliance to microcontroller 6, while on the other hand it creates the man-machine
interface, e.g. by displaying useful information on the display in response to a key being
pressed or a knob being turned.

Fig. 2 shows the electric diagram of a standby circuit according to an embodiment of the
present invention.

The standby circuit has three inputs (IN1, IN2 and IN3) and one output (OUT).

Input INT1 is to receive the direct voltage outputted by power supply 3.

Input IN2 is to receive the standby command from microcontroller 6.

Input IN3 is to receive the standby reset command from button 7.

Output OUT is to be connected to line RTN which, as explained above, carries direct
voltage to some electronic modules of the electric appliance.

The core of standby circuit 4 is mosfet 41.

Mosfet 41 is in pass-gate configuration, with the source and drain connected to input IN1
(i.e. to voltage RTN_0) and to output OUT, respectively. It follows that mosfet 41
operates as a switch that, when closed (conducting mosfet), connects input IN1 to output
OUT, whereas in the open position (interdicted mosfet) it leaves output OUT floating.

In order to control the switch, i.e. mosfet 41, a bistable circuit is used in which the
transition between the two stable states is made possible by control signals sent over the
“Reset” and “Set” lines afferent to inputs IN3 and IN2, respectively.

The bistable circuit comprises a first BJT transistor Q19 of the pnp type (e.g. the BC557B
transistor by Motorola), and a second BJT transistor Q12 of the npn type (e.g. the
BC547B transistor by Motorola).

Emitter of Q19 is connected to the direct voltage RTN_0, whereas the collector of Q19 is
connected to the base of transistor Q12 through a 10KQ resistor R39.

The collector of Q12 is connected to the gate of mosfet 41 and, through a 3.9KQ resistor
R40, to input IN3.

The base of transistor Q19 is connected to input IN3 through a 4.7KQ resistor R38.

In parallel to the base-emitter and drain-source junctions of transistors Q12, Q19 and 41,
suitable 10KQ, 4.7KQ and 10KQ resistors (R41, R34 and R42, respectively) are
arranged for polarizing the circuit.

A 1pF capacitor C6 connected across input IN3 and the ground performs the function of

adjusting the time required for the electric appliance to exit the standby state.
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When the electric appliance is connected to the domestic mains, capacitor C6 is initially
discharged and Q19 conducts. As a consequence, Q12 will conduct as well, and mosfet 41
will become conducting; therefore, voltage RTN_0 present at input IN1 will be found at
output OUT.

Through the effect of the feedback of R40, Q19 remains conducting and the bistable
circuit enters a stable state wherein mosfet 41 conducts and a voltage equal to the input
voltage (RTN_0) is found at output OUT.

In order to place the appliance into the standby state, the microcontroller forces input IN2
low by means of the “Set” line.

Q12 will thus be switched off, switching off mosfet 41 and transistor Q19 as well, and
capacitor C6 will get charged.

The standby signal sent by microcontroller 6 then switches the bistable circuit to a second
stable state wherein mosfet 41 is not conducting and the output RTN stays floating.

When the electric appliance is to exit the standby state, a signal having a low logic value
(e.g. OV) is sent to input IN3 by pressing button 7.

This is obtained, for example, by having button 7 connect the “Reset” line to ground.
Capacitor C6 will discharge and Q19 will become conducting, thereby also making Q12
and mosfet 41 conducting, as previously explained: through feedback resistors R40 and
R38, Q12 holds Q19 in the conducting state and the system will stay in a stable state even
when button 7 is released.

The bistable circuit controlling switch 41 then enters that stable state in which the gate of
mosfet 41 is kept just above the ground potential, and the mosfet 41 becomes conducting.
In order to improve the stability of the bistable circuit, it is preferable to employ an
additional feedback branch between output OUT and the collector of Q19, as shown by
way of example in Fig. 3.

This additional feedback branch advantageously allows to keep Q12 in the conducting
state even in the presence of electronic noise (e.g. the so called “burst noise” and “surge
noise”) interfering with the operation of the standby circuit.

According to this preferred solution, a diode D3 is connected with the anode to output
OUT and with the cathode to the collector of Q19.

When circuit 4 is in the stable state with mosfet 41 in the conducting condition, D3 causes

the base of Q12 to stay high and Q12 to remain conducting.
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When D3 is added, feedback resistor R40 may have a lower value than in the solution
lacking D3; in the example of Fig. 3, R40 is a 2.7k resistor.

The advantages offered by the standby circuit according to the present invention and by an
electric appliance comprising such a circuit are apparent from the above description.

It is clear however that the above-described examples only refer to exemplifying and
preferred embodiments of the present invention, and that many changes may be made
thereto by those skilled in the art without departing from the protection scope of the
present invention as set out in the appended claims.

For example, it is clear that the transistors may without distinction be either BJTs or field-
effect transistors, such as MOSFETSs, and that the various components may be replaced
with one or more equivalent circuits performing the same functions.

Likewise, mosfet 41 may be replaced with any other device or circuit capable of providing
the function of a switch opening or closing depending on whether the drive signal is high
or low.

It is also apparent that the standby circuit according to the present invention may also be
used in electric appliances having an electronic architecture other than that shown in Fig.
1, i.e. wherever the supply of a direct voltage to an electric module must be interrupted in
order to obtain a lower energy consumption.

For example, Fig. 4 shows the architecture of an electric appliance employing a control
panel fitted with buttons provided as touch sensors.

In the example of Fig. 4, user interface board 2 receives the voltage RTN 0 outputted by
power supply 3 (taken upstream of standby circuit 4), so that an intervention of standby
circuit 4 will not cut off the power to user interface board 2.

This measure is necessary because, unlike mechanical button 7 of Fig. 1, touch button 70
must be powered in order to be able to send the “Reset” signal that will remove the
household appliance from the standby state.

In the example of Fig. 4, user interface board 2 may be provided with a voltage regulator
10 which allows voltage RTN_0 to be reduced from 12V to 5V or 3.3 V.

The voltage thus reduced will supply button 70 and microcontroller 11.

Microcontroller 11 has to interpret the output signal of button 70, i.e. to discern whether
the user has pressed button 70 or not.

When microcontroller 11 detects that button 70 has been pressed, it will ground the Reset
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line, thereby switching the electric appliance from the standby state to the operating state.
In order to still ensure a lower energy consumption in the standby state, the electric
appliance of Fig. 4 comprises a second standby circuit 400, e.g. of the type shown in Fig.
2.

Standby circuit 400 is interposed between the output of regulator 10 and regulator 9 that
supplies direct voltage Vcc_D to microcontroller 8.

When microcontroller 8 sends a Set D command, corresponding to the “Set” command
described above with reference to Fig. 1, circuit 400 will break the connection between
regulator 9 and regulator 10, so that microcontroller 8 and the other electric modules
possibly receiving the voltage outputted by regulator 9 will no longer be powered.

When the user touches button 70 (which is always on), circuit 400 will receive the
“Reset” signal from microcontroller 11 and will supply power to user interface board 2

again by connecting supply line RTN_D to the supply from main board 1.
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CLAIMS

1. Electric standby circuit (4) for an electric appliance, comprising:

a switch (41) adapted to open and close an electric connection between a first input (IN1)
and an output (OUT) of said circuit (4),

a bistable circuit electrically connected to said switch for controlling the opening and
closing of said switch,

characterized in that said bistable circuit comprises

a first BJT transistor (Q19), and

a second BJT transistor (Q12), wherein

the emitter of the first transistor (Q19) is connected to said first input (IN1), and wherein
the collector of said first transistor (Q19) is connected to the base of the second transistor
(Q12) through a first resistor (R39), and wherein

the collector of the second transistor (Q12) is connected to said switch (2) and to a second
input (IN3) through a second resistor (R40), and wherein

the base of the first transistor (Q19) is connected ‘to said second input (IN3) through a
third resistor (R38).

2. Circuit according to claim 1, wherein said switch is a third transistor (41), and wherein
the collector of said second transistor (Q12) is connected to a terminal of said third
transistor.

3. Circuit according to claim 2, wherein said third transistor is a mosfet (41), the drain of
the mosfet (41) being connected to said output, the source of the mosfet (41) being
connected to said first input, and the gate of the mosfet (41) being connected to the
collector of said second transistor (Q12).

4, Circuit according to claim 3, further comprising a resistor (R42) arranged in parallel to
the drain-source junction of said mosfet (41).

5. Circuit according to any of the preceding claims, further comprising at least one resistor
(R41, R34) arranged in parallel to one of the base-emitter junctions of said first and said
second transistors.

6. Circuit according to any of the preceding claims, further comprising a capacitor (C6)
connected across said second input (IN3) and the circuit ground.

7. Circuit according to any of the preceding claims, further comprising a third input (IN2)

connected to the base of said second transistor (Q12) in order to receive a standby signal
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for said electric appliance.

8. Circuit according to any of the preceding claims, further comprising a feedback branch
between the output (OUT) of said circuit and the collector of said first transistor (Q19).

9. Circuit according to any of the preceding claims, further comprising a diode (D3)
connected with the anode to the output (OUT) of said circuit and with the cathode to the
collector of said first transistor (Q19).

10. Electric appliance comprising

an AC/DC power supply (3) adapted to be connected to an alternating voltage line (L,N)
and to convert said alternating voltage into a direct voltage (RTN_0),

a microcontroller (6) adapted to transmit a standby command,

a standby circuit (4) comprising a first input (IN1) connected to said power supply for
receiving said direct voltage (RTN_0), an output (OUT) connected to a supply line
(RTN), and a switch (41) interposed between said first input (IN1) and said output (OUT),
characterized in that said standby circuit (4) is a circuit according to any of claims 1 to 9.
11. Appliance according to claim 8, wherein said microcontroller (8) is connected to said
third input (IN2) in a manner such that it will ground said third input (IN2) when said
electric appliance is to be placed into the standby state.

12. Electric appliance according to claim 11, further comprising a user interface board
comprising at least one button (7,70) which can be operated by a user of said electric
appliance, said button being connected to said second input (IN3) of said standby circuit
(4) so that by pressing said button a signal is generated which grounds said second input
(IN3).

13. Appliance according to claim 11 or 12, wherein said button is a touch button, and
wherein a microcontroller (11) detects when said touch button is pressed and generates
said signal adapted to ground said second standby input.

14. Appliance according to claim 12 when dependent on claim 10, wherein said user
interface board comprises a second standby circuit (400) comprising a first input (IN1)
connected to an output of said power supply for receiving a direct voltage, an output
(OUT) connected to a second supply line (RTN_D) for supplying power to a second
microcontroller (8), said second standby circuit (4) being a circuit according to any of

claims 1 to 9.
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