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(54) Luminaire ballast

(57)  The invention relates to a luminaire ballast [10]
comprising a connector [1] presenting four studs
[21,22,23,24] to plug a fluorescent lamp [11] comprising
two filaments [F1, F2], said connector [1]being linked,
through at least a ballast inductor [Lbal], to supply means
[3] dedicated to provide a current feedback allowing pow-
er control by varying switching frequency during lamp
burning in order to perform a dimming function for said
fluorescent lamp [11]. According to the invention, said
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ballast [10] is such that the two studs [21,22 or 23,24]
dedicated to be connected to a same filament [F1 or F2]
are connected to a same electrical point [P1 or P2], one
of the both studs [21,22 or 23,24] being further provided
with a supplementary inductor [L1 or L2] dedicated to be
in serial between said electrical point [P1 or P2] and the
corresponding filament [F1 or F2] of said fluorescent
lamp [11] when said lamp [11] is plugged on the studs
[21,22,23,24].
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to the field of bal-
lasts for circuits powering fluorescent lamp.

[0002] The invention applies particularly to such bal-
last implementing current feedback allowing power con-
trol by varying switching frequency during lamp burning
in order to perform a dimming function for said fluorescent
lamp.

BACKGROUND OF THE INVENTION

[0003] Ballasts are optionally implemented using an-
alog components like capacitors and resistors or using
digital controllers.

[0004] Ballasts having a dimming function often imple-
ment digital and analog components.

[0005] Generally, ballasts enable the fluorescent lamp
to be preheated before lightning.

[0006] Such preheating is managed by taking into ac-
count the characteristics of the lamp, said analog and
digital components being calculated in function.

[0007] Nevertheless, known ballasts do not enable to
protect the lamp from blackening during utilization.
[0008] Furthermore, when a microcontroller is used,
known ballasts are generally able to protect said micro-
controller in case of failing of the fluorescent lamp (fila-
ment breakage etc.)

OBJECTS AND SUMMARY OF THE INVENTION

[0009] An object of the invention is to prevent black-
ening of the fluorescent lamp by providing the ballast of
the invention with a specific combination of components.
[0010] To this end, the invention provides a luminaire
ballast comprising a connector presenting four studs to
plug a fluorescent lamp comprising two filaments, said
connector being linked, through at least a ballast induc-
tor, to supply means dedicated to provide a current feed-
back allowing power control by varying switching fre-
quency during lamp burning in order to perform a dim-
ming function for said fluorescentlamp, said ballast being
characterized in that the two studs dedicated to be con-
nected to a same filament are connected to a same elec-
trical point, one of the both studs being further provided
with a supplementary inductor dedicated to be in serial
between said electrical point and the corresponding fila-
ment of said fluorescent lamp when said lamp is plugged
on the studs.

[0011] With such a configuration for the studs, in case
of failing of the fluorescent lamp like a filament breakage,
the supply is provided to the ballast inductor but also to
the supplementary inductor connected to the other fila-
ment.

[0012] Therefore, the supply means, for example im-
plementing a microcontroller, have a normal functioning
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without any risk of overheat.

[0013] In fact, the invention proposes a derivation cir-
cuit in case of failure of fluorescent lamp.

[0014] Furthermore such a derivation is provided on
each filament assuring a protection for the both.

[0015] Moreover, the presence of said supplementary
inductors enables to have a supplementary parameter
to adjust the preheating characteristics.

[0016] Thus, enhanced preheating would be realized
thanks to the invention by choosing adapted supplemen-
tary inductor values.

[0017] According to an advantageous characteristic,
the two electrical points are connected to each other
through a capacitor.

[0018] This configuration enables to assure an optimal
derivation circuit when the fluorescent lamp fails.
[0019] Indeed, with this characteristic, the supply
means are looped on inductors and on the capacitor en-
abling to optimize the derivative behavior.

[0020] Advantageously, said two supplementary in-
ductors share a same ferrite core.

[0021] This enables to damp the electrical energy by
an electrical converter effect.

[0022] Even more advantageously, said ferrite core is
also common with the ballast inductor.

[0023] This enables to enhance and extend the con-
verter effect and to realize a simplified embodiment of
the invention where a single ferrite core is needed.
[0024] According to a specific feature, the electrical
point that is connected to the positive output of supply
means is also connected to an overload pin of said supply
means.

[0025] This feature enables to additionally drain a ex-
cess of energy in the case where the derivative circuit of
the invention is revealed not to be sufficient to drain the
totality of the energy.

[0026] Such a feature is particularly used when a
breakage occurs when full power is supplied to said flu-
orescent lamp.

[0027] In an embodiment, said supply means are a
specific integrated circuit.

[0028] The use of an integrated circuit in particularly
useful to manage the convert between a potentiometer
and a variable frequency.

[0029] Furthermore it enables to manage the preheat-
ing characteristics and other features of a luminaire of
the invention.

[0030] Precisely, the invention also concerns a lumi-
naire comprising a luminaire ballast according to the in-
vention, supply means dedicated to provide a current
feedback allowing power control by varying switching fre-
quency during lamp burning in order to perform a dim-
ming function for said fluorescentlamp and a power factor
correction stage.

[0031] According to an advantageous characteristic,
said power factor correction stage and at least part of
said supply means being deported in a control device
connected by wire to said ballast, said luminaire further
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comprises an electromagnetic compatibility module
adapted in relation with characteristics of said wire.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Other aspects and advantages of the present
invention appear more clearly on reading the following
description of particular embodiments, which description
is given purely by way of non-limiting example and is
made with reference to the accompanying drawings, in
which :

- Figure 1 shows an embodiment of a luminaire bal-
last in accordance with the invention ;

- Figure 2 shows a specific embodiment of a digital
luminaire ballast in accordance with the invention ;
- Figure 3 shows an advantageous implementation
of the invention further comprising a power factor
corrector module, a rectifier, electromagnetic filters,
protection fuse and a lightning arrester.

MORE DETAILED DESCRIPTION

[0033] Figure 1 shows an embodiment of a lamp-con-
trol circuit as implemented in a ballast 10 according to
the invention.

[0034] Said ballast 10 is intended to control the func-
tioning of a dimmable fluorescent lamp 11 connected to
a connector 1 provided on said ballast 10 and presenting
at least four studs 21, 22, 23, 24.

[0035] Said fluorescent lamp 11 comprises two fila-
ments F1 and F2 each being connected by their two ex-
tremities to two of said studs, respectively 21, 22 and
23,24,

[0036] The two studs 21, 22 or 23, 24 dedicated to be
connected to a same filament F1 or F2 are connected to
a same electrical point P1 or P2.

[0037] One of the both studs 21, 22 or 23, 24 is further
provided with a supplementary inductor L1 or L2 dedi-
cated to be in serial between said electrical point P1 or
P2 and the corresponding filament F1 or F2 of said flu-
orescent lamp 11 when said lamp 11 is plugged on the
studs 21, 22, 23, 24.

[0038] According to an additional characteristic of the
invention said two points P1 and P2 are connected
through a capacitor C.

[0039] Said ballast 10 further comprises supply means
3 and transistors Qa and Qb dedicated to provide a cur-
rent feedback allowing power control by varying switch-
ing frequency during lamp burning in order to perform a
dimming function for said fluorescent lamp 11.

[0040] Transistors Qa and Qb are driven by driver sig-
nals output from supply means 3. They consequently de-
liver an output voltage.

[0041] Current resulting from said transistors Qa and
Qb functioning flows through a ballast inductor Lbal.
[0042] According to the invention, it further flows
through inductors L1, L2 and capacitor C that constitute
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a resonant circuit.

[0043] Said dimmable fluorescent lamp 11 is part of
this resonant circuit.

[0044] If ever one of the two filaments is damaged,
said resonant circuit is able to absorb and to derive the
electrical energy provided by said supply means 3 and
transistors Qa and Qb without creating any damage to
said supply means 3 or to transistors Qa and Qb.
[0045] Figure 2 shows a particularly interesting em-
bodiment wherein said supply means are constituted by
a microcontroller 30 especially programmed to manage
the dimming of a lamp 11 connected to connector 1 by
varying switching frequency.

[0046] Said microcontroller 30 has among others a pin
LVG (for "Low Side Driver Output") dedicated to be con-
nected to the low side power MOSFET transistor Qb gate
of the half bridge.

[0047] Ithas also apin HPV (for "High Side Driver Out-
put") dedicated to be connected to the high side power
MOSFET transistor Qa gate of the half bridge.

[0048] It further comprises a High Side Driver Floating
Reference OUT that must be connected close to the
source of the high side power transistor.

[0049] Said microcontroller 30 also comprises a pin
EN1 (for enable 1) dedicated to force the microcontroller
in a latched shutdown state.

[0050] Said microcontroller thus functions as in the un-
der voltage conditions.

[0051] It is designed for strong fault like lamp discon-
nection or lamp failure.

[0052] Said pin EN1 is connect to the lamp connector
1 through at least a diode D1 and a resistor R4.

[0053] A circuit R5,C5 is advantageously placed at the
entrance of pin EN1 in order to amortize the peaks (damp-
ing phenomenon).

[0054] Resistors R1, R2 and R3 are participating in the
resonant circuit with Lbal, L1, L2, C1 and Cbal by looping
the circuit in order not to damage said microcontroller 30
in case of overload.

[0055] Said inductors Lbal, L1 and L2 are advanta-
geously implemented on the same ferrite core in order
to assure a synchronized functioning.

[0056] Figure 3 is detailing a complete circuit for a lu-
minaire constructed with a ballast 10 of the invention.
[0057] Said circuit further comprises a power factor
corrector module 12 connected to supply means 3.
[0058] Said supply means are further connected to a
variation device 13 able to communicate a variable signal
to supply means 3.

[0059] Said variable signal is such that said supply
means 3 modify the switching frequency provided to said
fluorescent lamp 11.

[0060] The power factor correction module 12 is clas-
sically connected to a diode bridge 14.

[0061] According to an advantageous characteristic of
the invention, said diode bridge is further connected to
an electromagnetic compatibility (EMC) device 15.
[0062] Said EMC device comprises several stages
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adapted in function of the electromagnetic characteristic
of the different wires used to connect the different part
of the luminaire.

[0063] If, for example said variation device 13 is im-
plemented in a box intended to be activated by the foot
of a user, the wire between the different parts of the lu-
minaire can behave like an antenna and provoke inter-
ferences in the luminaire (scintillation effect) or with ex-
ternal devices (TV set, radio...).

[0064] This is the role of the electromagnetic compat-
ibility device 15 to avoid such damageable interferences.
[0065] The presented EMC device 15 is adapted for
such a context and is constituted of three low-band pass
filters.

[0066] It further advantageously comprises a fusible F
and is directly connected to the socket-outlet 16 of the
luminaire.

[0067] A lightning arrester LA is advantageously im-
plemented for protection peak voltage electrical.

[0068] The role of such a known device inserted in a
power line is to protect equipment from sudden fluctua-
tions in current or voltage, for example during big storms.
Indeed, such fluctuations are damageable for the com-
ponents.

Claims

1. A luminaire ballast [10] comprising a connector [1]
presenting four studs [21, 22, 23, 24] to plug a fluo-
rescent lamp [11] comprising two filaments [F1, F2],
said connector [1] being linked, through at least a
ballastinductor [Lbal], to supply means [3] dedicated
to provide a current feedback allowing power control
by varying switching frequency during lamp burning
in order to perform a dimming function for said fluo-
rescent lamp [11], said ballast [10] being character-
ized in that the two studs [21,22 or 23,24] dedicated
to be connected to a same filament [F1 or F2] are
connected to a same electrical point [P1 or P2], one
of the both studs [21, 22 or 23, 24] being further pro-
vided with a supplementary inductor [L1 or L2] ded-
icated to be in serial between said electrical point
[P1 or P2] and the corresponding filament [F1 or F2]
of said fluorescent lamp [11] when said lamp [11] is
plugged on the studs [21, 22, 23, 24].

2. Aluminaire ballast [10] according to claim 1, wherein
the two electrical points [P1, P2] are connected to
each other through a capacitor [C].

3. Aluminaire ballast [10] according to claim 1, wherein
said two supplementary inductors [L1, L2] share a
same ferrite core.

4. Aluminaire ballast [10] according to claim 4, wherein
said ferrite core is also common with the ballast in-
ductor [Lbal].
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5.

Aluminaire ballast [10] according to claim 1, wherein
the electrical point [P1] that is connected to the pos-
itive output [OUT] of supply means [30] is also con-
nected to an overload pin [EN1] of said supply means
[30].

Aluminaire ballast according to claim 1, wherein said
supply means [3] are a specificintegrated circuit [30].

A luminaire comprising a luminaire ballast [10] ac-
cording to claims 1 to 6, supply means [3,30] dedi-
cated to provide a current feedback allowing power
control by varying switching frequency during lamp
burning in order to perform a dimming function for
said fluorescent lamp [11], a power factor correction
stage.

A luminaire according to claim 7, said power factor
correction stage and at least part of said supply
means [3] being deported in a control device [13]
connected by wire to said ballast [10], said luminaire
further comprises an electromagnetic compatibility
module [15] adapted in relation with characteristics
of said wire.
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