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The invention relates to a ballast circuit for the operation of a discharge 

lamp, provided with a DC-AC converter, comprising 

- a pair of AC input terminals for connection to a source of low frequency AC supply 

voltage, 

5 - first and second DC input terminals for connection to said DC-AC converter, 

- a rectifier circuit including first and second diodes coupling said AC input terminals to 

said DC input terminals, 

- buffer capacitor means coupled to said DC input terminals, 

- first and second switching transistors connected in a series circuit across said first and 

10 second DC input terminals, 

- a load ·circuit including lamp connection terminals and inductive means, 

- a coupling circuit coupling the load circuit to an AC input terminal, 

- means coupled to respective control electrodes of the first and second switching 

transistors for alternately driving said switching transistors into conduction and cut-off 

15 at a high frequency. 

A ballast circuit as defined in the first paragraph is described in European 

Patent Application 92203651.2. Depending on the configuration of the DC-AC­

converter the coupling circuit may comprise components but can also be a connection 

20 between the load circuit and an AC input terminal having an impedance substantially 

equal to zero. It has been found that such a ballast circuit has a relatively high power 

factor, when used to operate a fluorescent lamp of low power. In case a fluorescent 

lamp consuming a relatively high power is operated with the ballast circuit, however, 

the power factor is often relatively low or even does not comply with government 

25 standards as to Une current distortion. 

The invention has for its object to provide a ballast circuit that is ·suitable 

for operating fluorescent lamps consuming a relatively high power, with a relatively 

high power factor. 
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This object is. achieved in that the inductive means are comprised in an 

LC circuit coupled to the discharge lamp, to a first junction point between said first and 

second switching transistors and to one of said DC input terminals. 

The LC circuit effectively splits the energy feedback to the buffer 

5 capacitor means, part of it coming via the rectifier means and part of it via the 

switching transistors or diode means connected in parallel to these switching transistors. 

By means of a proper choice of components, the DC-AC-converter will operate like a 

high frequency boost converter so as to raise the voltage on the buffer capacitor means 

to a value above the peak value of the low frequency AC supply voltage. High capacitor 

10 charging curr~nts from the supply source are therefore avoided, which promotes a high 

power factor and low harmonic content in the supply current. It was found that a ballast 

circuit according to the invention provides a relatively high power factor even when the 

fluorescvent lamp operated with the ballast circuit consumes a relatively high power. 

Since the current to the buffer capacitor means is partially derived from 

15 the DCAC-converter instead of being totally supplied by the source, relatively small 

buffer capacitor means can be used. 

To prevent the fluorescent lamp from carrying a DC-current during lamp 

operation, it is advantageous when the coupling circuit comprises a first capacitor. 

In a preferred embodiment of a ballast circuit according to the invention 

20 said LC-circuit comprises first and second inductors connected in series circuit between 

one end of the discharge Jamp and said first junction point and a second capacitor 

coupled between a junction point of said first and second inductors and said one DC 

input terminal. It was found that a very efficient feedback of high frequency current to 

the buffer capacitor means. 

25 In a favourable embodiment of a ballast circuit according to the invention 

said buffer capacitor means comprises third and fourth capacitors connected in a first 

series circuit between the DC input terminals and said first and second diodes are 

connected in a second series circuit between said DC input terminals, and a second 

junction point between the first and second diodes is coupled to a first AC input 

30 terminal and a third junction point between the third and the fourth capacitor is coupled 

to a second AC input tenrunal. The rectifier circuit and the buffer capacitor means in 

this favourable embodiment form a voltage dou~ler. This feature makes the favourable 

""----__emhodime.n_L very suitable for use when the amplitude of the low frequency AC voltage 
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is relatively low with respect to the lamp voltage. 

In a further favourable embodiment of a ballast circuit according to the 

invention said first and second diodes are connected in a first series circuit between the 

DC input terminals and third and fourth diodes are connected in a second series circuit 

5 between the DC input terminals, and a second junction point between the first and 

second diodes is coupled to a first AC input terminal and a third junction point between 

the third and fourth diodes is coupled to a second AC input terminal •. This further 

favourable embodiment is a relatively simple circuit that was found to provide a 

comparatively high power factor. 

10 In the embodiments described in the last two paragraphs a circuit 

comprising a series arrangement of a third inductor and a fifth. capacitor and connected 

between the second and third junction points provides a further boosting effect. This 

further boosting effect makes sure that also the feedback via the rectifier circuit charges 

the buffer capacitor means to a potential high enough to prevent the occurrence of 

· 15 mains current peaks when the amplitude of the low frequency supply voltage is near its 

maximum value. In case the coupling circuit is connected to one of the two junction 

points, it was found that a very efficient feedback of energy via the rectifier circuit 

from the DC-AC-converter to the buffer capacitor means could be rea1i'red. 

Unless the means coupled to respective control electrodes of the first and 

20 second switching transistors for alternately driving said switching transistors into 

conduction and cut-off at a high frequency comprise a transformer, it is necessary that 

diode means are connected in parallel to each of said first and second switching 

J transistors. to provide the path for part of the feedback energy. 

Pollution of the source of low frequency AC voltage by high frequency 

currents can be avoided by means of a tilter circuit ·coupled between said AC input 

terminals and said rectifier circuit. 

Preferred embodiments of the invention will now be described in more 

detail, by way of example, with reference to the accompanying drawing which shows a 

circuit diagrams of the high frequency electronic ballast arrangements. 

Referring now to Figure 1 in the drawing, a low frequency AC supply 

voltage, for example 120 volts, 60 Hz, is supplied to a pair of AC input terminals 1, 2 

which are coupled to an EMI filter S consisting of a first capacitor 9 and a first inductor 

6. The EMI filter is in tum coupied to the input terminals 3, 4, of a voltage doubler 
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circuit 8 via a second inductor 7 and a second capacitor ·10. The first and second 

inductors 6 and 7 are serially connected between AC supply terminal 2 and the input 

terminal 4 of the voltage doubler circuit 8. The .first capacitor 9 is coupled across input 

terminals l, 2 and the second capacitor 10 is connected between terminal 1 and the 

5 junction point between the inductors 6 and 7. 

The voltage doubler circuit consists of a pair of diodes 11, 12 serially 

connected across the DC input terminals 13, 14 of a high frequeney DC/AC half bridge 

converter 15. The voltage doubler circuit further comprises a pair of series connected 

buffer capacitors 16, 17 coupled in parallel with the series connected diodes 11, 12. 

10 A pair of series connected switching transistors 18 and 19 are coupled to 

the DC supply terminals 13, 14. Third and fourth diodes 37 and 38 are coupled with 

reverse polarity across transistors 18 and 19, respectively. One end of a discharge lamp 

20, for example, a fluorescent lamp, is coupled via a capacitor 21 to the junction point 

. 3 of the diodes 11, 12. It is known to connect the other end of the discharge lamp 20 to 

15 the junction 22 between the switching transistors 18, 19 via an inductor 23. This known 

connection is shown by means of dashed lines in the drawing. However, in accordance 

with the invention, in place of the single inductor 23 there is now connected an LC 

circuit consisting of first and second series connected inductors 24 and 25 with a 

common junction therebetween coupled to the DC input terminal 14 via a capacitor 26. 

20 The electrodes 27 and 28 of the discharge lamp are interconnected via the 

series connection of a positive temperature coefficient (PTC) resistor 29 and a capacitor 

30. A further capacitor 31 is connected in parallel with the· series connection of the PTC 

resistor and the capacitor 30. The PTC resistor provides a preheat current path for 

heating the lamp electrodes prior to lamp ignition. This a conventional pre-heat circuit. 

A snubber capacitor. 32 connects· the junction 22 to a further junction point 33 and 

operates to reduce losses. in the switching transistors. 

A conventional control circuit 34 alternately drives the switching 

transistors 18 and 19 on and off in a manner such that when one transistor is on the 

other is off, and vice versa. The control circuit could be I.C. driven, but is preferably a 

part of the load circuit connected between junction points 22 and 33 and could consist 

of a transformer having a primary winding in series with inductors 24 and 2S and 

properly phased first and second secondary windings coupled to the base and emitter 

electrodes of the switching transistors 18 and 19, respectively. Respective resistors may 
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be connected 1n series with the· secondary windings in the base circuits of the 

transistor.s.· In· this way, a self-oscillating high frequency DC/ AC converter can be 

achieved. The precise method of driving the switching transistor8 is not critical to the 

invention and various other drive methods for the transistors are available and would 

5 provide satisfactory operation of the circuit. 

The lamp 20, capacitor 31, inductors 24, 25 and capacitor 26 essentially 

make-iip-a resonant circuit which allows ·the half bridge inverter to self-oscillate at a 

high frequency. · 

A start circuit 35 may be provided in order to initiate operation of the 

10 high frequency inverter 15. The details of this circuit are also conventional and well 

known in the prior art and therefore will not be further described. 
f I The input current from the AC supply is a very close approximation of a 

1 sinusoidal waveform. because of the voltage boosting action via capacitor 21 and 

j isolating diOdes 11, 12 which provide a high frequency path for the resonant energy in 

j 15 the lamp circuit to return to the electrolytic buffer capacitors 16, 17 and thereby ensure 

1 that the voltage across each of these capacitors is always higher than the line voltage 

f from the AC supply at terminals 1, 2. The capacitor 10 and the inductor 7 are a part of 
I 

... .. ·, 

the voltage booster circuit for the buffer capacitors. Eriergy returning from the resonant 

circuit via the capacitor 21 is operative to develop a voltage across the inductor 7. This 

· 20 voltage is added to the AC line voltage and will attempt to ring to a higher voltage than 

the buffer capacitor voltage, but will be clamped by a respective one of the diodes 11 or 

12 to the buffer capacitor voltage. Thus, energy is returned through the diodes 11, 12 to 

the buffer capacitors. An additional voltage boosting action for buffer capacitors 16 and 

17 is provided by the LC circuit made up of inductor 25 and capacitor 26. By the use of 

the LC circuit in place of a single inductor such as the inductor 23, we effectively split 

the feedback energy supplied to the capacitors 16, 17, a part of which is derived from 

the lamp via capacitor 21 and another part of which is derived from the LC circuit 24, 

25 and 26. The diodes 37 and 38 provide a path to return energy to the buffer 

capacitors. In the case where a transformer is used to drive the transistors 18 and 19, 

the diodes 37 and 38 can be eliminated since the secondary windings and the collector­

base junctions of the transistors provide a low impedance path for the return of energy 

to the buffer capacitors. The collector-base junctions of the transistors then provide the 

diodes• function. 
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A further voltage boosting operation is provided by the inductor 7 which 

operates as a sort of voltage source that drives current through the isolating diodes 11 

·and 12 into the capacitors 16, 17. 

In a further modification of the circuit, a capacitor 36 may be connected 

5 · between junction point 33 and input terminal 14. By a proper choice of the capacitors 

21 and 36, the half bridge inverter circuit will act like a high frequency boost converter 

to raise the voltage on each of the buffer capacitors 16 and 17 to a :value above the peak 

line voltage. This avoids any high capacitive charge currents from the line voltage 

supply and thereby provides an improvement in the circuit power factor and a reduction 

10 in line current hannonics. In view of the improved power factor, the circuit draws a 

much lower input current. 

As mentioned above, since the input ripple current into capacitors 16 and 

17 is now partially derived from thehigh frequenc:y half bridge circuit rather than being 

entirely derived from the low frequency (60 Hz) AC supply, smaller capacitors can now 

15 be used and still maintain low ripple voltage. 

The circuit diagram in figure 2 differs from that in figure 1 in that the 

voltage doubler circuit (11, 12, 16, 17) has been replaced by a diode bridge 

(11,12,41,42) and a capacitor 16 connecting the DC terminals 13 and 14. The operation 

of a circuit according to the cirCuit diagram in figure 1 and will therefore not be 

20 described in detail. 
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1. Ballast circuit for the operation of a discharge lamp, provided with a DC-

AC converter, comprising 

a pair of AC input terminals for connection to a source of low frequency 

AC supply voltage, 

5 - first and second DC input terminals for connection to said DC-AC 

converter, 

a rectifier circuit including first and second diodes coupling said AC input 

terminals to said DC input terminals, 

buffer capacitor means coupled to said DC input terminals, 

10 - first and second switching transistors connected in a series circuit across 

said first and second DC input terminals, 

15 

a load circuit including lamp connection terminals and inductive means, 

a coupling circuit coupling the load circuit to an AC input terminal, 

means coupled to respective control electrodes of the first and second 

switching transistors for alternately driving said switching transistors into 

conduction and cut-off at a high frequency, 

20 2. 

characterized in that the inductive means are comprised in an LC circuit 

coupled to the discharge lamp, to a first junction point between said first 

and second switching transistors and to one of said DC input terminals. 

Ballast circuit as claimed in Claim 1, wherein said coupling circuit 

comprises a first capacitor. 

3. Ballast circuit as claimed in Claim 1 or 2, wherein said LC-circuit 

comprises first and second inductors connected in series circuit between one end of the 

discharge lamp and said first junction point and a second capacitor coupled between a 

25 junction point of said first and second inductors and said one DC input terminal. 

4. Ballast circuit as claimed in Claim 1, 2 or 3, wherein said buffer capacitor 

means comprises third and fourth capacitors connected in a first series circuit between 

the DC input terminals and said first and second diodes are connected in a second series 
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circuit between said DC input terminals, and wherein a second junction point between 

the first and second diodes is coupled to a first AC input terminal and a third junction 

point between the third and the fourth capacitor is coupled to a second AC input 

terminal. 

5 5. Ballast circuit as claimed in Claim 1, 2 or 3, wherein said first and 

second diodes are connected in a first series circuit between the .DC input terminals and 

third and fourth diodes are connected in a second series circuit-·between the ·DC input 

terminals, and wherein a second junction point between the first and second diodes is 

coupled to a first AC input terminal and a third junction point between the third and 

10 fourth diodes is coupled to a second AC input terminal. 

6. Ballast circuit as claimed in Claim 4 or 5, further provided with a circuit 

connected between said second and third junction points comprising a series 

arrangement of a third inductor and and a fifth capacitor. 

7. Ballast circuit as claimed in Claim 4, S or 6, wherein a terminal of the 

15 coupling circuit is connected to the second junction point. 

8. Ballast circuit as claimed in Claim 4, Sor 6, wherein a terminal of the 

coupling circuit is connected to the third junction point. 

9. Ballast circuit as claimed in any of the preceding Claims, wherein diode 

means are connected in parallel to each of said first and second switching transistor. 

20 10. Ballast circuit as claimed in any of the preceding Claims, comprising a 

filter circuit coupled between said AC input terminals and said rectifier means. 
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