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The invention relates to a circuit arrangement for igniting and operating a 

discharge lamp, which arrangement comprises a DC-AC converter provided with 

a branch A provided with ends suitable for being connected to a DC voltage 

source and comprising at least one switching element for generating a current with 

S alternating polarity by being conducting and non-conducting with a frequency f, 

a load branch B comprising inductive means, capacitive means, and means for 

coupling the discharge lamp to the load branch B, 

a control circuit for rendering the switching element conducting and non­

conducting with the frequency f, comprising a resonant circuit which comprises 

10 further inductive means and further capacitive means. 

Such a circuit arrangement is known from European Patent Application 

442572Al. The known circuit arrangement is in particular designed for electrodeless 

15 low-pressure mercury discharge lamps and is so dimensioned that the operating 

frequency f of the circuit arrangement lies above the resonance frequency of the load 

branch both during stationary lamp operation and during ignition of the discharge lamp 

in order to limit power dissipation in the switching element. Ignition of the discharge 

lamp and stationary lamp operation often take place at a substantially constant value of 

20 the frequency f. The amplitudes of the voltages and currents present in the circuit 

arrangement during ignition of the discharge lamp are often considerably higher than 

during stationary lamp operation. Sirice these comparatively high voltages and currents 

can strongly reduce the life of the circuit arrangement, especially. if the lamp does not 

(immediately) ignite as a result of, for example, ambient factors, it is desirable to 

25 provide the switching arrangement with means which prevent the amplitudes of the 

voltages and currents in the circuit arrangern~t reaching excessive values. These means 

may, for example, comprise voltage-limiting elements coupled to the. load branc11 which· 

become current..conducting when the amplitudes of the voltages and currents in the 
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circuit arrangement assume excessive values, thus reducing the resonance frequency of· 

the load branch. Since the operating frequency f remains substantially unchanged, the 

difference between the operating frequency and the resonance frequency of the load 

branch increases, so that the amplitudes of voltages and currents in the circuit 

5 arrangement decrease. It was found, however, that these voltage-limiting elements must 

comply with particularly high requirements, as a result of which they must be 

assembled from comparatively expensive components and nevertheless have 

comparatively short lives. 

10 

The invention has for its object inter alia to provide a circuit 

arrangement in which the amplitudes of the voltages and currents in the circuit 

arrangement during ignition of the discharge lamp do not reach excessive values, while 

the circuit arrangement also has a comparatively long operating life, and comparratively 

15 unexpensive components can be used. 

According to the invention, this object is achieved in that the control 

circuit of a circuit arrangement of the kind mentioned in the opening paragraph is in 

addition provided with means for limiting an ignition voltage, which means comprise 

a branch C coupled to the resonant circuit and comprising a series arrangement of 

20 a frequency-dependent impedance and a semiconductor ·element provided with a 

control electrode for influencing the impedance of the semiconductor element in 

dependence on a potential at the control electrodet 

a branch D coupled to the load branch and to the control electrode of the 

semiconductor element for influencing the potential of the control electrode in 

25 dependence on the voltage across the discharge lamp. 

If the amplitude of the voltage across the discharge lamp, and coupled 

thereto the amplitudes of voltages and currents in the circuit arrangement reach an 

30 excessively high value during the ignition of the discharge lamp, the potential of the 

control electrode of the semiconductor element is brought to such a value by means of 

the branch D that the impedance of the semiconductor element decreases; Owing to this 

decrease in the impedance of the semiconductor element, the branch C will cury -a 
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greater fraction of the current flowing in the control circuit. As a result of this, the · 

frequency f with which the control circuit oscillates is also determined to an increasing 

extent by the frequency-dependent impedance of the branch C, with the result that the 

frequency f increases. This increase in the frequency f causes an increase in the 

5 difference between the frequency f and the resonance frequency of the load branch, and 

thus also a decrease in the amplitudes of the voltages and the currents in the circuit 

arrangement. Since both branch C aµd branch D form part of the control circuit, these 

branches may be composed from components which are designed for only a 

comparatively low power. Both the cost price and the operating life the circuit benefit 

10 from this. 

It is noted that European Patent 93469 describes a circuit arrangement 

for operating a discharge lamp in which also provisions are made for increasing the 

operating frequency of the circuit arrangement if the voltages in the circuit arrangement 

reach excessive values during the ignition of the discharge lamp. The circuit 
1 

15 arrangement described in the said document also eomprises switching elements for 

generating a current of alternating polarity and a control circuit for rendering the 

switching elements conducting and non-conducting. The provisions for limiting the 

ignition voltage provided in the control circuit of the circuit arrangement, however, 

contain components which dissipate a comparatively large portion of the power of the 

20 control signal. This comparatively high power dissipation adversely affects the speed 

with which the switching elements become conducting and non-conducting. This 

decrease in the switching speed may cause a comparatively high power dissipation in the 

switching elements, especially when the operating frequency of the circuit arrangement 

at which the discharge lamp is ignited is comparatively high, which may also lead to 

25 damage of the switching elements. This comparatively high power dissipation in the 

switching elements renders the circuit arrangement described in European Patent 93469 

unsuitable for applications in which a discharge lamp operated by means of the circuit 

arrangement is ignited at a comparatively high operating frequency. 

An advantageous embodiment of a circuit arrangement according to the 

30 invention is characterized in that the semiconductor element is constructed as a 

transistor. The impedance of a transistor can be adjusted comparatively quickly by 

means of the potential applied to the base of the transistor. The impedance of the 

transistor in the conducting state is also comparatively small, so that the power 
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dissipated in the branch C is only relatively small. These two properties of a transistor 
are especially advantageous when the operating frequency f is comparatively high, as is 
the case, for example, in a circuit arrangement for operating an electrodeless low­
pressure mercury discharge lamp. 

A further advantageous embodiment of a circuit arrangement according 
to the invention is characterized in that the frequency-dependent impedance compris~s 
inductive means. It was found that the amplitudes of currents and voltages in this 
further advantageous embodiment of the circuit arrangement are effectively limited · 
during ignition of the discharge lamp, while the circuit arrangement remains in a stable 

10 operating state during this limiting action. 

Another advantageous embodiment of a circuit arrangement according 
to the invention is characterized in that the circuit arrangement is in addition provided 
with a timer circuit for rendering the potential to which the amplitude of the ignition 
voltage is limited dependent on time. By causing the value to which the ignition voltage, 

15 and thus the other voltages in the circuit arrangement are limited to increase gradually 

during ignition of the discharge lamp, it is achieved that the discharge lamp is ignited at 
a comparatively low ignition voltage, by which in general the operating life of both the 
circuit arrangement and the discharge lamp is favourably affected. 

A particularly advantageous embodiment of a circuit arrangement of a 
20 circuit arrangement according to the invention is characterized in that the circuit 

arrangement is also provided with dimming means for the substantially square-wave 
modulation of the alternating-polarity current, and is provided with a second timer 

circuit for triggering the dimming means wh~n a fixed time interval has elapsed after 
lamp ignition. When the duty cycle of the square-wave modulation is adjustable, it is 

25 possible to adjust the luminous flux of the discharge lamp with the dimming means. 
During ignition of the discharge lamp, however, the dimming means without further 
measures would cause the ignition voltage to be absent across the discharge lamp during 
a portion of each square-wave period, which hampers the ignition of the discharge 
lamp, the more so since the amplitude of the ignition voltage is limited. Since the 

30 dimming means are not activated until after the lamp has ignited and has burned at 
maximum power during a fixed time interval in the particularly advantageous 
embodiment of a circuit arrangement according to the invention, a discharge lamp 
operated by means of this further advantageous embodiment of a circuit arrangement 
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according to the invention exhibits a good ignition behaviour and also a good take-over 

behaviour in spite of the presence of the dimming means. The term "take-over" is here 

understood to mean the creation of a stable discharge in the plasma of the discharge 

lamp after ignition. 

Th~ invention will be explained in more detail with reference to a 

drawing of an embodiment. 

In the drawing, Fig. 1 is a block diagram of an embodiment of a 

10 circuit arrangement according to the invention, and 

Fig. 2 shows the embodiment of Fig. 1 in more detail. 

In Fig. 1, reference numeral 1 denotes a first terminal of branch A and 

15 2 a further terminal of branch A. 1 and 2 are suitable for connection to poles of a DC 

voltage source. Branch A comprises two switching elements for generating a current of 

alternating polarity in that they are alternately conducting and non-conducting with a 

frequency f. Bis a load branch which comprises inductive means, capacitive means, 

and means for coupling a discharge lamp. to the load branch B. Load branch B is 

20 coupled to branch A. S is a control circuit for rendering the switching elements 

conducting and non-conduc~g with the frequency f. The control circuit S comprises for 

this purpose a resonant circuit comprising inductive means and capacitive means, and is 

for this purpose coupled to branch A. Control circuit S in addition comprises a branch 

C coupled to the resonant circuit and comprising a series arrangement of a frequency-

25 dependent impedance and a semiconductor element provided with a control electrode for 

influencing the impedance of the semiconductor element in dependence on a potential of 

the control electrode. The control circuit S also comprises a branch D coupled to the 

control electrode of the semiconductor element and to the load branch for influencing 

the potential of the control electrode in dependence on the voltage across the discharge 
30 lamp. 

In Fig. 2, Vis a DC voltage source. BL denotes dimming means for 

the square-wave modulation of a lamp current with an alternating polarity during 

stationary lamp operation by means of the square-wave modulation of a DC voltage 
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supplied by the DC volt.age source V. BL is for this purpose coupled to the DC voltage 

source V. TC is a timer circuit for triggering the dimming means BL when a fixed time 

interval has elapsed after the ignition of a discharge lamp operated by means of the 

circuit arrangement. The coupling of BL to V and the coupling of TC to BL is indicated 

5 in Fig. 2 with broken lines. Terminals 1 and 2 and switching elements Sl and S2 form 

branch A. '_I'er:minals 1 and 2 are connected to respective outputs of DC voltage source 

V. Load branch B comprises coils Ll and L2 and capacitors C4, CS and C9. An 

electrodeless discharge lamp La is coupled to the load branch B by means of coil L2. 

Coil Ll in this embodiment fonns the inductive means, capacitors C4, CS and C9 form 

10 

15 

the capacitive means, and coil L2 fonns the means for coupling the discharge lamp to 

the load branch B. All components present in this embodiment and not forming part of 

branch A or load branch B together form the control circuit. In the control circuit, 

branch C is formed by coil L7, capacitor C7, resistor R2, transistor T and diode D7. 

Branch D is formed by diodes DS and D6, zener diodes D3 and D4, capacitor CS and 

resistors R3 and R4. Zener diodes 03 and 04, capacitor CS and resistor R4 form a 

timer circuit for rendering the potential to which the amplitude of the ignition voltage is 

limited dependent on time. 

Input terminals 1 and 2 are interconnected by a series arrangement of 

switching elements Sl and S2, such that a main electrode of switching element Sl is 

20 connected to tenninal 1 and a main electrode of switching element S2 to terminal 2. 

Switching element S2 is shunted by a series circuit of coil Ll, capacitor CS, and coil 

L2. The circuit formed by capacitor CS and coil L2 is shunted by a series circuit of 

capacitor C4 and capacitor C9, and is also shunted by a series circuit of capacitor Cl 

1 25 

and the primary winding L4 of control transformer Tr, such that capacitor Cl is 

connected at one side to capacitor CS and primary winding L4 is connected to coil L2 at 

one side. Ends of secondary winding LS of control transformer Tr are connected to a 
A 

control electrode of switching element S 1 and a junction point shared by switching 

element Sl and switching element S2. The ends of secondary winding L6 of control 

transformer Tr are connected to a control electrode of switching element S2 and to 

30 terminal 2. Secondary winding L6 is shunted by coil L3 and by capacitor C2. The 

control electrode of switching element S2 is connected to an end of coil L 7. A further 

end of coil L7 is connected to a first side of capacitor C7. A second side of capacitor 

C7 is connected to a collector of transistor T. An emitter of transistor Tis connected to 
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terminal 2 of branch A. Transistor T is shunted by diode 07 such that an anode of 

diode 07 is connected to the emitter of transistor T. Capacitor C7 is shunted by resistor 

R2. A base electrode and the emitter of transistor Tare interconnected by resistor R3. 

The emitter of transistor T is connected to an anode of diode 06. A cathode of diode 

06 is connected to an anode of diode 05. A cathode of diode 05 is connected to a 

cathode of zener diode D3 and an anode of zener diode 03 is connected to the base 

electrode of transistor T. The cathode of zener diode 03 is also connected to a cathode 

of zener diode 04. An anode of zener diode 04 is connected to a first side of capacitor 

CS. A second side of capacitor C8 is connected to the anode of zener diode D3. 

10 Capacitor CS is shunted by resis~r R4 and the cathode of diode 06 is connected to a 

junction point of capacitor C4 and capacitor C9. 

The operation of the circuit arrangement shown in Fig. 2 is as follows. 

When the terminals l and 2 are connected to poles of a DC voltage 

source, a control signal generated by the control transformer renders the switching 

15 elements Sl and S2 alternatively conducting with a frequency f. A junction point P of 

the two switching elements is thus alternately connected to the negative pole and the 

positive pole of the DC voltage source. As a result, a substantially square-wave voltage 

is present at point P with a frequency f. This square-wave voltage causes a current to 

flow in the load branch, the polarity of which alternates with frequency f. Before the 

20 lamp has ignited, this current gives rise to comparatively high voltages in the circuit 

arrangement. If, however, the amplitude of the voltage across capacitor C9 exceeds the 

zener voltage of zener diode 04, a current will flow to resistor R3 and the base-emitter 

junction of transistor T from capacitor C9 via diode DS, zener diode 04, and capacitor 

CS, so that transistor T becomes conducting. Owing to the conducting state of transistor 

2S T, a current will flow in coil L 7, so that the frequency f at which the control circuit 

oscillates is partly determined by coil L 7. Coil L 7 is connected in parallel to coil L3 to 

a degree which is dependent on the impedance of transistor T, which leads to a 

reduction in the self-induction of the inductive means in the resonant circuit. As a result 

of this, the frequency f rises. Since the circuit arrangement is inductively operated, i.e. 

30 the frequency flies above the resonance frequency of the load branch, an increase in 

the frequency f leads to a decrease in the voltages occurring in the circuit arrangement, 

so that these voltages are effectively limited. Capacitor CS is charged by the current 

flowing from capacitor C9 to resistor R3 and the base of transistor T. In proportion as 
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the voltage across capacitor CS rises, the transistor T beco~es conducting at a higher · 

value of the amplitude of the voltage across capacitor C9, so that the voltages in the 

circuit arrangement, among them also the ignition voltage across the lamp, rise. This 

rise takes place until the voltage across capacitor CS augmented by the zener voltage of 

zener diode 04 has become equal to the zener voltage of zener diode 03. Then the 

current flows from capacitor C9 through zener diode 03 to resistor R3 and the base of 

transistor T, and the ignition voltage and thus the other voltages and currents in the 

circuit arrangement are limited to a maximum value. 

The timer circuit formed by zener diodes D3 and D4, resistor R4, and 

10 capacitor CS thus ensures that the ignition voltage across the lamp rises gradually. As a 

result of this, the discharge lamp will ignite at a comparatively low ignition voltage, 

which in many cases prolongs both the life of the discharge lamp and the life of the 

circ~it arrangement. After lamp ignition, the voltages in the circuit arrangement drop, 

so that transistor T becomes non-conducting and the discharge lamp is operated with the 

15 stationary operating frequency. A fixed time interval after the discharge lamp has 

ignited, the timer circuit TC activates the dimming means BL, so that the luminous flux 

of the discharge lamp can be adjusted to a desired value. · 

Resistors R2 and R4 serve to discharge capacitor C7 and capacitor CS, 

respectively. Capacitor C7 prevents the current in branch C from containing a DC 

20 component. When the current in branch C flows towards capacitor C2, diode D7 is 

conducting and transistor T carries no current; when the current in branch C flows 

away from capacitor C2, transistor T is conducting and diode D7 is blocked. 

r 
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A circuit arrangement for igniting and operating a discharge lamp, 

which arrangement comprises a DC-AC converter provided with 

a branch A provided with ends suitable for being connected to a DC voltage 

source and comprising at least one switching element for generating a current with 

5 alternating polarity by being conducting and non-conducting with a frequency f, 

a load branch B comprising inductive means, capacitive means, and means for 

coupling the discharge lamp to the load branch B, 

a control circuit for rendering the switching element conducting and non­

conducting with the frequency f, comprising a resonant circuit which comprises 

10 further inductive means and further capacitive means, 

characterized in that the control circuit is in addition provided with means for limiting 

an amplitude of an ignition voltage, which means comprise 

a branch C coupled to the resonant circuit and con:iprlsing a series arrangement of 

a frequency-dependent impedance and a semiconductor element provided with a 

15 control electrode for influencing the impedance of the semiconductor element in 

dependence on a potential at the control electrode, 

20 2. 

a branch D coupled to the load branch and to the control electrode of the 

semiconductor element for influencing the potentiaI of the control electrode in 

dependence on the voltage across the discharge lamp. 

A circuit arrangement as claimed in Claim 1, characterized in that the 

:.: semiconductor element is a transistor. 

3. A circuit arrangement as claimed in Claim 1 or 2, characterized in that 

the frequency-dependent impedance comprises inductive means • ..... 
4. A circuit arrangement as claimed in Claim 1, 2 or 3, characterized in 

25 that the circuit arrangement is in addition provided with a timer circuit for rendering the 

potential to which the amplitude of the ignition voltage is limited dependent on time. 

S. A circuit arrangement as claimed in any one of the preceding Claims, 

characterized in that the circuit arrangement is also provided with dimming means for 
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the subst.antially square-wave modulation of the alternating-polarity current, and is 
provided with a second timer circuit for triggering the dimming means when a fixed 
time interval has elapsed after lamp ignition. 


