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(54) Electronic ballast for fluorescent lamp

(57) The invention relates to an electronic ballast for
a fluorescent lamp, the lamp load circuit being connected
between the inverter power switch devices (Q1, Q2). The
lamp load circuit comprises an inductor (L1pri) and a ca-
pacitor (C1) in a series connection with the lamp. The
inductor (L1pri) is cofunctionally complemented with a
secondary inductor (L1sec) that is connected to the same

circuit with the transformer primary winding (T1pri) for sup-
plying the heating current energy from the secondary in-
ductor (L1sec) to the transformer primary winding (T1pri).
The secondary windings (T1secA, T1secB) are connected
to the lamp cathodes. The transformer primary circuit in-
corporates a control device (Q3) for varying the heating
current under an active control dependent on the desired
lamp intensity level.
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Description

�[0001] The present invention relates to an electronic
ballast for a fluorescent lamp, the ballast comprising

- an inverter which is supplied from a DC voltage
source and includes two power switch devices op-
erating in a push-�pull mode for generating a high-
frequency voltage,

- a lamp load circuit which is connected to the inverter
and comprises a primary inductor and a capacitor
and to which load circuit the fluorescent lamp can be
connected,

- a heating circuit of the fluorescent lamp cathodes,
the heating circuit including a transformer having a
primary winding and secondary windings connected
to the cathodes of the fluorescent lamp for feeding
a heating current thereto,

- a secondary inductor cofunctioning with the primary
inductor and connected to the same circuit with the
transformer primary winding for supplying the heat-
ing current energy from the secondary inductor to
the transformer primary winding, and

- a control device in the same circuit for controlling the
level of the heating current.

�[0002] This kind of ballast is known from patent publi-
cation US 2004/0100211 A1. Therein a thermistor with
a positive temperature coefficient (PTC) is employed as
the control device. This prior-�art control circuit of cathode
heating current is ill suited for use in controllable ballasts
that also need active control of cathode heating current
level.
�[0003] While from the applicant’s patent publication FI
108105 is know a ballast featuring active heating current
control, this embodiment extracts the required energy
from a high-�voltage circuit via a high-�voltage power
switch device.
�[0004] It is an object of the invention to provide an im-
proved ballast with an active cathode heating current
control extracting the heating current energy from a cir-
cuit operating at a voltage smaller than the voltage over
the lamp load circuit inductor.
�[0005] The goal of the invention is achieved by way of
the features specified in appended claim 1. Details of
preferred embodiments of the invention are disclosed in
the dependent claims.
�[0006] In the following, the invention will be examined
in greater detail with the help of an exemplary embodi-
ment by making reference to the appended drawings in
which

FIG. 1 shows a circuit diagram of a ballast according
to the invention as to its basic components; and

FIG. 2 shows the synchronization of waveforms in the
ballast according to the invention.

�[0007] In the configuration shown in FIG. 1, switches
Q1 and Q2 form the normal half- �bridge of a lamp circuit.
In FIG. 2 is elucidated the push- �pull mode operation of
the power switch devices Q1 and Q2. The lamp is stabi-
lized to a desired intensity level by way of controlling the
operating frequency of the switch devices Q1 and Q2. A
logic control circuit alters the operating frequency as de-
termined by lamp dimmer control signal. Accordingly,
switch devices Q1 and Q2 form an inverter circuitry sup-
plied from a DC supply VDC for generating a high-�fre-
quency AC voltage. Capacitor C1 blocks the DC compo-
nent of the lamp drive voltage and oscillator inductor L1pri
limits the lamp current depending on the operating fre-
quency.
�[0008] The voltage induced over the oscillator inductor
secondary winding L1sec is taken via capacitor C2 to
transformer T1. The current passing via T1 is controlled
by driving switch device Q3 in synchronism with the op-
eration of the half-�bridge power switch devices Q1 and
Q2. The heating current of the lamp cathodes can be
varied by controlling the pulse width of the drive signal
taken to Q3. The secondary windings T1secA and T1secB
of transformer T1 are connected via capacitors C4 and
C5, respectively, to drive the heater circuits of the lamp
cathodes. The lamp is paralleled with a starting capacitor
C3.
�[0009] Accordingly, the heating current energy is ex-
tracted from secondary L1sec of lamp heating circuit in-
ductor L1. Defined by the turns ratio, this secondary volt-
age is smaller than the voltage over the primary winding
of inductor L1. This arrangement gives the benefit that a
low-�voltage switch device Q3 can be employed for im-
plementing the heating current control. Switch device Q3
is in cut-�off state when the cathodes are not being heated.
During heating, the logic circuit controls switch device Q3
as required by the operating level of the lamp. In FIG. 2
is illustrated the method of controlling Q3 with the help
of a pulse- �width- �controlled drive signal. Switch Q3 is driv-
en synchronized with the operating frequency of the in-
verter switches Q1, Q2, whereby the width of its drive
signal pulses are made narrower that the drive pulses of
the inverter switch devices. The synchronization can be
timed to the front or back edges of the inverter drive puls-
es, whereby the timing of switch Q3 operation occurs at
either the front or back edge of its drive pulse, respec-
tively.
�[0010] In FIG. 1 is illustrated by dashed line B an ar-
rangement for sensing the level of heating current sup-
plied to the fluorescent lamp cathodes from the circuit
passing via the transformer primary winding T1pri, where-
by the measurement signal is adapted by means of the
logic circuit to control the operation of switch device Q3.
Resultingly, the heating current control can accurately
follow the lamp current control, even so that the varying
operation of the lamp at different temperatures is taken
into account.
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Claims

1. An electronic ballast for a fluorescent lamp, the bal-
last comprising

- an inverter which is supplied from a DC voltage
source (VDC) and includes two power switch de-
vices (Q1, Q2) operating in a push-�pull mode for
generating a high-�frequency voltage,
- a lamp load circuit which is connected to the
inverter and comprises a primary inductor (L1pri)
and a capacitor (C1) and to which load circuit
the fluorescent lamp can be connected,
- a heating circuit of the fluorescent lamp cath-
odes, the heating circuit including a transformer
(T1) having a primary winding (T1pri) and sec-
ondary windings (T1secA, T1secB) connected to
the cathodes of the fluorescent lamp for feeding
a heating current thereto,
- a secondary inductor (L1sec) cofunctioning with
the primary inductor (L1pri) and connected to the
same circuit with the transformer primary wind-
ing (T1pri) for supplying the heating current en-
ergy from the secondary inductor (L1sec) to the
transformer primary winding (T1pri), and
- a control device (Q3) in the same circuit for
controlling the level of the heating current,

characterized in that the control device is a con-
trollable switch for varying the heating current under
an active control dependent on the desired lamp in-
tensity level and that, defined by the turns ratio, the
voltage over the secondary inductor (L1sec) is smaller
than the voltage over the primary inductor (L1pri).

2. The ballast of claim 1, characterized in that the
heating current is adapted controllable to a desired
level by driving the switch (Q3) ON and OFF with a
pulse- �width-�controlled drive signal.

3. The ballast of claim 1 or 2, characterized in that
the switch device (Q3) is a switch transistor driven
synchronized with the operating frequency of the in-
verter switches (Q1, Q2), whereby the width of its
drive signal pulses are made narrower than the drive
pulses of the inverter switch devices.

4. The ballast of any one of claims 1 - 3, characterized
in that the sensing of the level of heating current
supplied to the fluorescent lamp cathodes is ar-
ranged to take place at the circuit passing via the
transformer primary winding (T1pri), whereby the
measurement signal is adapted by means of the logic
circuit to control the operation of the switch device
(Q3).
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