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(57) Resistive circuit for an electronic dimmer
device (2) equipped with a power semiconductor, which
circuit (1) contains a resistive load (3) connected to the
dimmer device (2) as an auxiliary load or built in in the
dimmer device, characterized in that it contains detec-
tion means (6) to detect the moment when the power
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Resistive circuit for an electronic dimmer device

semiconductor of the dimmer device (2) is connected
and switching means (4 and 5) to switch on the resistive
load (3) for a restricted length of time (T) when said
detection means (6) detect that the power semiconduc-
tor is connected.
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Description

[0001] The present invention concerns a resistive cir-
cuit for an electronic dimmer device equipped with a
power semiconductor, which circuit contains a resistive
load connected to the dimmer device as an auxiliary
load or built in in the dimmer device.

[0002] Such circuits are used in electronic dimmer
devices with a power semiconductor to avoid functional
problems which might occur in some cases.

[0003] One of the problems with dimmer devices
equipped with a power semiconductor is among others
an insufficient holding current in the case of certain load
types such as inductive loads, for example motors or
wound transformers, loads which are lower than the
prescribed load or also electronic chokes with an induc-
tive character such as fluorescent ballasts.

[0004] The known resistive circuits for resolving the
above-mentioned problems contain an either or not
external resistance, continuously connected in series
with the dimmer.

[0005] Since, however, a resistance causes a loss of
energy and particularly a heating up, it is clear that said
resistance which is continuously connected as a load in
front of the dimmer device results in a relatively large
loss of energy and a relatively large heating up.

[0006] Due to the heating up, the use of said resist-
ance may entail a fire risk. Moreover, said resistance is
applied loosely in some cases, which is not always safe.
[0007] The presentinvention aims a resistive circuit for
an electronic dimmer device which does not have the
above-mentioned and other disadvantages and which
avoids problems with an insufficient holding current,
whereas the loss of energy and the heat production
remain restricted, so that the whole is safe.

[0008] This aim is reached according to the invention
in that the circuit contains detection means to detect the
moment when the power semiconductor of the dimmer
device is connected and switching means to switch on
the resistive load for a restricted length of time, for
example for 1.5 ms, when said detection means detect
that the power semiconductor is connected.

[0009] With such a resistive circuit replacing the
above-mentioned continuously connected resistance,
the resistive load will not be continuously connected, but
only when this is required to maintain the holding cur-
rent at a sufficiently high level.

[0010] The circuit may also contain a voltage detector
to detect when the input voltage over the circuit is situ-
ated beneath a certain threshold value, for example a
threshold value between 80 and 120 V, or reaches this
threshold value, and switching means to switch on the
resistive load when the input voltage of the circuit is sit-
uated beneath the above-mentioned threshold value
and to keep it switched on at least until the input voltage
reaches this threshold value, preferably for a certain
length of time, for example 1.5 ms, after said threshold
value has been reached, even though the above-men-
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tioned length of time has already elapsed after the
detection means have detected that the power semicon-
ductor has been connected.

[0011] The present embodiment also prevents the
undesired starting of the oscillator of an electronic
transformer by the leakage current, caused by the anti-
interference capacitor of the dimmer device, which
problem was normally also solved by the above-men-
tioned known and thus continuously operating resist-
ance with said disadvantages.

[0012] The switching means onto which the detection
means and the voltage detector are connected can be
common switching means.

[0013] The switching means preferably contain a cir-
cuit element, for example a transistor, which is con-
nected in series to the resistive load, and a control
consisting for example of a monostable multivibrator,
onto which the circuit element is connected.

[0014] In order to better explain the characteristics of
the invention, the following preferred embodiment of a
resistive circuit for an electronic dimmer device accord-
ing to the invention is described as an example only
without being limitative in any way, with reference to the
accompanying drawings, in which:

figure 1 represents a block diagram of a resistive
circuit according to the invention;

figure 2 represents an electrical circuit diagram of
the circuit of figure 1 into more detail;

figure 3 schematically represents how the resistive
circuit of the preceding figures is connected to a
dimmer device onto which a load is applied.

[0015] The resistive circuit 1 represented in figure 1 is
designed to be connected in parallel with a load, as is
represented for example in figure 3, to an electronic
dimmer device 2 which may be of a known design, with
a power semiconductor which may for example be a
transistor or a thyristor, in particular a triac.

[0016] This resistive circuit 1 mainly consists of a
resistive load 3 which can be switched on and off by a
circuit element 4, of a control of said circuit element 4
consisting of a monostable multivibrator 5 and which is
connected to detection means consisting of a differenti-
ator 6 on the one hand, and to a voltage detector 7 on
the other hand, and of a direct-current power supply 8
which is connected to a rectifier 9.

[0017] The rectifier 9 is connected to an alternating-
current power supply and is required since the circuit
element 4 and thus also the monostable multivibrator 5
operate on direct current. The direct-current power sup-
ply 8 provides for the power supply of the monostable
multivibrator 5 and the voltage detector 7.

[0018] The differentiator 6 forms detection means to
detect the switching moment of the power semiconduc-
tor of the dimmer device 2 and emits a signal on the
monostable multivibrator 5 as soon as this is detected.
[0019] The voltage detector 7 will react when the input
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voltage of the resistive circuit 1 is situated beneath a
certain threshold value P situated between 90 and 110
V and which preferably amounts to 100 V until said
threshold value P is reached.

[0020] The monostable multivibrator 5 forms common
switching means to put the circuit element 4 in its switch
position, i.e. the position in which the resistive load 3 is
switched on, either after the connection of the power
semiconductor of the dimmer device 2 has been
detected by the differentiator 6, or when the voltage
detector 7 detects an input voltage which is situated
beneath the above-mentioned threshold value P, and in
order to bring the circuit element 4 out of said switch
position again, a certain length of time T which in the
given example amounts to 1.5 ms, after the connection
of the power semiconductor has been detected, unless
the voltage detector 7 detects an input voltage situated
underneath the above-mentioned threshold value P, or
after the voltage detector 7 has detected that the input
voltage has reached the threshold value P respectively.
[0021] The direct-current power supply 8 is connected
to the rectifier 9 and feeds the voltage detector 7 and the
monostable multivibrator 5.

[0022] The working of the above-described resistive
circuit 1 is as follows:

[0023] When the dimmer device 2 is switched on, also
the resistive circuit 1 connected onto it will be switched
on.

[0024] As soon as the differentiator 6 detects that the
power semiconductor of the dimmer device 2 is con-
nected, it will transmit a signal to the monostable multi-
vibrator 5 which is connected as a result thereof and
changes the position of the circuit element 4, such that
the resistive load 3 will be connected in parallel with the
load onto which the dimmer device 2 is connected for a
length of time T, and will also keep it in the switch posi-
tion during said length of time T to prevent the power
semiconductor to be reversed due to a retardation of
current or an induced current.

[0025] The voltage detector 7 detects when the input
voltage over the resistive circuit 1 has reached the
threshold value P and connects the monostable multivi-
brator 5 when said input voltage is situated under the
threshold value P, as a result of which the latter puts the
circuit element 4 in its switch position and the resistive
load 3 is connected.

[0026] The voltage detector 7 will not keep the mon-
ostable multivibrator 5 connected any longer when the
input voltage has reached the threshold value P, but the
monostable multivibrator 5 will retain the circuit element
4 in its switch position for the above-mentioned length of
time T.

[0027] As a result, the leakage current in electronic
transformers or electronic chokes will be reduced.
[0028] The differentiator 6 and the voltage detector 7
operate simultaneously, which has for a result that, in
the case when the length of time T has elapsed after the
differentiator 6 has detected that the power semicon-
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ductor has started, and the voltage detector 7 detects
that the input voltage is still situated beneath the thresh-
old value P, the monostable multivibrator 5 will not bring
the circuit element 4 out of its switch position, but it will
wait to do so until the length of time T has elapsed after
the threshold value P has been reached.

[0029] Thus, the resistive load 3 is only switched on
when necessary and it is switched out as soon as it is no
longer required, so that the loss over this load 3 is
restricted to a minimum.

[0030] Also the heating up is restricted to a minimum;
and the resistive circuit can even be provided in one and
the same housing together with the dimmer device or it
can be cast as a whole.

[0031] Figure 2 represents an electrical circuit dia-
gram of a practical embodiment of the resistive circuit 1.
[0032] The resistive load 3 is a resistance and the cir-
cuit element 4 is a transistor, for example a MOSFET.
[0033] The rectifier 9 is a conventional rectifier with
diodes whose input is connected to an alternating-cur-
rent source of 230 V and of which one output pole is
connected to the mass, whereas the other is connected
to a positive direct current of 230 V.

[0034] The differentiator 6 which is connected
between the outputs of the rectifier 9 consists of a series
connection with a capacity 10 and two resistances 11
and 12.

[0035] The voltage detector 7 contains a transistor 13
whose base is connected to a positive pole of the recti-
fier 9 via a resistance 14, whose emitter is connected to
the direct-current power supply 8 and whose collector is
connected to the output of the differentiator 6 via a
resistance 15 and a diode 16. Further, the voltage
detector 7 contains another resistance 17 and a diode
18 between the mass and the direct-current power sup-
ply 8.

[0036] The above-mentioned output of the differentia-
tor 6 is also connected to the base of the transistor 19
which is part of the monostable multivibrator 5. Between
this base and the mass is connected a zener diode 20.
The emitter of the transistor 19 is connected to the tran-
sistor forming the circuit element 4 and it is connected to
the mass over a condenser 21 and over a resistance 22.
The collector of the transistor 19 is connected to the
direct-current power supply 8 via a resistance 23.
[0037] When the monostable multivibrator 5 is
switched on, said condenser 21 will be charged, and
when the differentiator 6 and the voltage detector 7 do
no longer keep said monostable multivibrator 5
switched on, the condenser 21 will be discharged and it
will keep the circuit element 4 further closed for the
above-mentioned length of time T.

[0038] The direct-current power supply 8 contains two
condensers 24 and 25, a resistance 26 which limits the
current, a diode 27 which only lets the voltage through
in the direction of the monostable multivibrator 5 and the
voltage detector 7, and a zener diode 28 which brings
the voltage to for example 10 V.
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[0039] Figure 3 shows how the above-described resis-
tive circuit 1 can be used in practice.

[0040] This figure represents a circuit with a low-volt-
age halogen lamp 29 which is fed over a transformer 30
which is connected to a dimmer device 2.

[0041] The resistive circuit 1 is connected in parallel to
the transformer 30 on its primary side.

[0042] The present invention is by no means restricted
to the above-described embodiments represented in
the accompanying drawings; on the contrary, such a
resistive circuit or dimmer device can be made in all
sorts of embodiments while still remaining within the
scope of the invention.

Claims

1. Resistive circuit for an electronic dimmer device (2)
equipped with a power semiconductor, which circuit
(1) contains a resistive load (3) connected to the
dimmer device (2) as an auxiliary load or built in in
the dimmer device, characterized in that it contains
detection means (6) to detect the moment when the
power semiconductor of the dimmer device (2) is
connected and switching means (4 and 5) to switch
on the resistive load (3) for a restricted length of
time (T) when said detection means (6) detect that
the power semiconductor is connected.

2. Resistive circuit according to claim 1, characterized
in that the restricted length of time (T) during which
switching means (4 and 5) switch on the resistive
load (3) amounts to 1.5 ms.

3. Resistive circuit according to any of the preceding
claims, characterized in that the detection means to
detect the moment when the power semiconductor
of the dimmer device (2) is connected consist of a
differentiator (6).

4. Resistive circuit according to any of the preceding
claims, characterized in that it also contains a volt-
age detector (7) to detect when the input voltage
over the circuit (1) is situated beneath a certain
threshold value (P) or reaches this threshold value
(P), and switching means (4 and 5) to switch on the
resistive load (3) when the input voltage of the cir-
cuit is situated beneath the above-mentioned
threshold value (P) and to keep it switched on at
least until the input voltage has reached this thresh-
old value (P), even though the above-mentioned
length of time (T) has already elapsed after the
detection means (6) have detected that the power
semiconductor has been connected.

5. Resistive circuit according to claim 4, characterized
in that the switching means (4 and 5) are means to
switch on the resistive load (3) when the input volt-
age is situated beneath a certain threshold value
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10.

11.

(P) and to keep it switched on for a certain length of
time (T), for example 1.5 ms, after the input voltage
has reached this threshold value (P).

Resistive circuit according to claim 5, characterized
in that the threshold value (P) is situated between
80 and 120 volt and preferably amounts to 100 volt.

Resistive circuit according to any of claims 4 to 6,
characterized in that the switching means (4 and 5)
onto which the detection means and the voltage
detector (7) are connected are common.

Resistive circuit according to any of the preceding
claims, characterized in that the switching means (4
and 5) for switching the resistive load (3) on and off
contain a circuit element (4) which is connected in
series to the resistive load (3) and a control onto
which the circuit element (4) is connected.

Resistive circuit according to claim 8, characterized
in that the control of the circuit element (4) consists
of a monostable multivibrator (5).

Resistive circuit according to claims 7 and 9, char-
acterized in that the detection means (6) and the
voltage detector (7) are connected to one and the
same monostable vibrator (5) which controls a cir-
cuit element (4) in series with the resistive load (3).

Resistive circuit according to claims 8 to 10, char-
acterized in that the circuit element (4) is a transis-
tor and in that the resistive circuit (1) contains a
rectifier (9).
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