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Description

�[0001] The present invention relates to an apparatus and method for operating one or more electronic devices which
require a constant given current. In particular, the invention concerns operating a number of current devices such as
light emitting diodes (LEDs) mounted on conductive strip to provide an elongate lighting strip.
�[0002] Such lighting strips are well-�known for example to mark the way to emergency exits on aircraft. They comprise
a plurality of LEDs mounted at intervals along a conductive strip encased in plastic. LEDs, in common with a number of
other electrical devices, are current devices, that is they rely on a constant current to operate, rather than a constant
voltage. The life and brightness of a LED can be maximised by accurately controlling the current.
�[0003] Known lighting strips have a driver apparatus which is designed to operate a given number and a particular
type of LED. If the driver is used on a strip having a different number of LEDs or a different type of LED, then the drive
apparatus must be completely reset which is a time- �consuming, awkward and inefficient process. An example of such
an apparatus is given is EP 0 480 650-�A1.
�[0004] The present invention provides an apparatus for operating one or more electronic devices requiring a given
current, comprising a regulator device providing a voltage output, and a feedback loop having a reference device con-
nected to the voltage output and requiring the same current as the electronic devices, a measuring and conversion
device operable to measure the current through the reference device and convert it to a voltage value and return it to
the regulator device, wherein the regulator device is operable to adjust the output voltage in response to the voltage
value until the measured current is equal to the given current required, wherein the electronic devices comprise light
emitting diodes mounted on a conductive strip having a plurality of conductive elements, and wherein the electronic
devices are parallel connected and polarity sensitive, and the regulator is connected to a three-�phase bridge and a
micro-�controller operable to control the sequence in which the LEDs on the conductive strip are operated. The three
phase bridge operates the conductive elements in the strip.
�[0005] In the present invention, use of a reference device of the same type as the electronic device that is to be
operated allows the regulator automatically to adjusted to produce an absolute voltage of the appropriate level to drive
the remaining devices. In this way, the apparatus is able to produce the correct voltage, automatically compensating for
both short and long term drift, for any type and number of electronic devices being used.
�[0006] Preferably, the measurement and conversion device consists of a resistor and a current monitor.
�[0007] Preferably, the regulator comprises a steady state DC device.
�[0008] The present invention also provides a method for operating one or more electronic devices requiring a given
current, comprising the steps of providing a voltage output, supplying the voltage output to a reference device requiring
the same current as the electronic devices, measuring the current in the reference device, converting the measured
current to a voltage value and adjusting the voltage output in response to the voltage value until the measured current
in the reference device is equal to the given current required by the electronic devices, the method further comprising
the step of initially providing a voltage output sufficient to produce a current lower than the given current and gradually
increasing the voltage output until the given current is obtained in the reference device.
�[0009] The present invention will now be described in more detail, by way of example only, with reference to Figure
1, which is a circuit diagram of one embodiment of apparatus in accordance with the present invention.
�[0010] A feature of the present invention is that an electronic device of the same type as those to be operated is
incorporated into a feedback loop of the apparatus. As shown in Figure 1 a regulator device 10 is connected to the
electronic devices to be driven. The regulator 10 is preferably, but not exclusively, a steady state DC device for accuracy.
In this example, the electronic devices are LEDs (not shown) mounted on a conductive strip having three conductors
12. A three- �phase bridge 14 is connected between the regulator device 10 and the conductors 12. The regulator 10 is
also connected to a micro controller 16, itself connected to the three-�phase bridge 14, for example to control the sequence
of operation of the LEDs in the conductive strip.
�[0011] The regulator 10 is also provided with a feedback loop. The voltage output from the regulator 10 also passes
through a current measuring device such as a resistor 18 and a reference LED 20 of the same type as those in the strip
which are to be driven. The resistor 18 is also connected to a current monitor device 22. Together the resistor 18 and
the current monitor 22 act to measure the current passing through the reference LED 20 and to convert it to a voltage.
This is passed back to the regulator 10. Since the desired current for the LEDs in the conductive strip is known from the
outset and the reference LED 20 is of the same type as the LEDs to be operated, this feedback loop allows the voltage
output from the regulator 10 to be adjusted to the appropriate level so that the desired current is achieved.
�[0012] In operation, the regulator 10 will initially be set to produce a voltage output which is lower than that required
to provide the desired current. The current through the reference LED 20 is then measured as the voltage output is
gradually increased until the desired current through the reference LED 20 is achieved. At this point, the voltage output
from the regulator 10 will be at the right level to operate the LEDs in the lighting strip in an optimum manner.
�[0013] Another important feature of the lighting strip of the preferred embodiment of the present invention is that it is
directly driven by a controlled voltage source thus removing the requirement for resistors within the lighting strip itself.
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Removal of the resistors from the lighting strip reduces the capacity for the lighting strip to heat up and consequently
reduces the power consumption of the lighting strip.
�[0014] Certain applications may also require minimisation of Electro Magnetic Compatability (EMC) interference for
use in particularly sensitive environments. The present invention can significantly reduce such interference by providing
a standing DC voltage just below the threshold level required to operate the LEDs and superimposing small pulses which
raise the voltage above the threshold in order to switch the LEDs on. The switching voltage is thus a fraction of the full
operating voltage then and the electro magnetic interference can be significantly reduced. For optimum performance
the voltage pulses can have soft edges.
�[0015] It will be appreciated that a number of modifications and variations to the details described above can be made.
For example, if the lighting strip includes LEDs of different colours, the regulator 10 may be provided with separate
feedback loops with a reference LED of each colour and the micro controller may be used to control which LEDs are to
operate at a given time. In addition, it will be appreciated that the present invention is not restricted to use with conductive
strips having LEDs, or indeed to conductive strips having devices which emit visible light. The invention is equally
applicable to use with devices producing other wavelengths in the electromagnetic spectrum, whether producing visible
light or not.
�[0016] The invention provides a simple and efficient manner in which to operate current devices, which is easily
adaptable to operating different types and numbers of devices.

Claims

1. Apparatus for operating electronic devices requiring a given current, comprising a regulator device (10) providing
voltage output for use by said electronic devices, and a feedback loop having a reference device (20) connected to
the voltage output and requiring the same current as the electronic devices, a measuring and conversion device
operable to measure the current through the reference device (20) and convert it to a voltage value and return it to
the regulator device, wherein the regulator device is operable to adjust the output voltage in response to the voltage
value until the measured current is equal to the given current required,�wherein the electronic devices comprise light
emitting diodes mounted on a conductive strip having a plurality of conductive elements (12), and characterised
in that the electronic devices are parallel connected and polarity sensitive, and the regulator is connected to a three-
phase bridge (14) and a micro controller (16) operable to control the sequence in which the LEDs on the conductive
strip are operated.

2. Apparatus as claimed in claim 1, wherein the measurement and conversion device comprises a resistor (18) and a
current monitor (22).

3. Apparatus as claimed in claim 1 or claim 2, wherein the regulator device (10) comprises a steady state DC device.

4. A method for operating electronic devices requiring a given current comprising the steps of providing a voltage
output, supplying the voltage output to a reference device (20) requiring the same current as the electronic devices,
measuring the current in the reference device (20), converting the measured current to a voltage value, and adjusting
the voltage output in response to the voltage value until the measured current in the reference device (20) is equal
to the given current required by the electronic devices, said electronic devices comprising light-�emitting diodes
mounted on a conductive strip having a plurality of conductive elements (12), the method further comprising the
step of initially providing a voltage output sufficient to provide a current lower than the given current and gradually
increasing the voltage output until the measured current in the reference device (20) is equal to the given current,
characterised in that the electronic devices are parallel-�connected and polarity-�sensitive, the method further com-
prising controlling the sequence in which the light-�emitting diodes are operated using a three- �phase bridge (14) and
a micro controller (16).

Patentansprüche

1. Gerät zum Betreiben von elektronischen, einen gegebenen Strom benötigenden Vorrichtungen, umfassend: �

eine Regelvorrichtung (10), welche eine Ausgangsspannung bereitstellt zur Verwendung durch die elektroni-
schen Vorrichtungen, und einen Regelkreis mit einer Referenzvorrichtung (20), welche mit der Ausgangsspan-
nung verbunden ist und den gleichen Strom benötigt wie die elektronischen Vorrichtungen, eine Mess- und
Wandlervorrichtung, welche betreibbar ist, um den Strom durch die Referenzvorrichtung (20) zu messen und
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ihn in einen Spannungswert umzuwandeln und ihn an die Regelvorrichtung zurückzugeben, wobei die Regel-
vorrichtung betreibbar ist, um die Ausgangsspannung in Reaktion auf den Spannungswert anzupassen bis der
gemessene Strom gleich dem benötigten, gegebenen Strom ist, wobei die elektronischen Vorrichtungen Leucht-
dioden umfassen, welche auf einem leitenden Streifen mit mehreren leitenden Elementen (12) angebracht sind,
und wobei die elektronischen Vorrichtungen parallel geschaltet und polaritätsempfindlich sind, und
wobei die Regelvorrichtung mit einer Drei-�Phasen-�Brücke (14) und einem Mikrocontroller (16) verbunden ist,
welcher betreibbar ist, um die Reihenfolge, in der die LED auf dem leitenden Streifen betrieben werden sollen,
zu steuern.

2. Gerät nach Anspruch 1, wobei die Mess- und Wandlervorrichtung einen Widerstand (18) und ein Stromüberwa-
chungsgerät (22) umfasst.

3. Gerät nach Anspruch 1 oder 2, wobei die Regelvorrichtung (10) eine Stationärzustands-�Gleichstromvorrichtung
umfasst.

4. Verfahren zum Betreiben von elektronischen, einen gegebenen Strom benötigenden Vorrichtungen, umfassend die
Schritte:�

Bereitstellen einer Ausgangsspannung,
Zuführen der Ausgangsspannung zu einer Referenzvorrichtung (20), welche den gleichen Strom benötigt wie
die elektronischen Vorrichtungen, Messen des Stroms in der Referenzvorrichtung (20),
Umwandeln des gemessenen Stroms in einen Spannungswert, und Anpassen der Ausgangsspannung in Re-
aktion auf den Spannungswert bis der gemessene Strom in der Referenzvorrichtung (20) gleich dem gegebenen,
von den elektronischen Vorrichtungen benötigten Strom ist, wobei die elektronischen Vorrichtungen Leucht-
dioden umfassen, welche auf einem leitenden Streifen mit mehreren leitenden Elementen (12) angebracht sind,
wobei das Verfahren ferner den Schritt umfasst, anfänglich eine Ausgangsspannung bereitzustellen, welche
ausreicht, um einen Strom bereitzustellen, der geringer ist als der gegebene Strom, und allmählich die Aus-
gangsspannung zu vergrößern bis der gemessene Strom in der Referenzvorrichtung (20) gleich dem gegebenen
Strom ist,
dadurch gekennzeichnet, dass die elektronischen Vorrichtungen parallel geschaltet und polaritätsempfindlich
sind, wobei das Verfahren ferner das Steuern der Reihenfolge umfasst, in welcher die Leuchtdioden betrieben
werden, unter Verwendung einer Drei-�Phasen-�Brücke (14) und eines Mikrocontrollers (16).

Revendications

1. Appareil destiné au fonctionnement de dispositifs électroniques nécessitant un courant donné, comportant un dis-
positif (10) régulateur fournissant une sortie de tension destinée à être utilisée par lesdits dispositifs électroniques
ainsi qu’une boucle de rétroaction ayant un dispositif (20) de référence relié à la sortie de tension et nécessitant le
même courant que les dispositifs électroniques, un dispositif de mesure et de conversion pouvant être utilisé pour
mesurer le courant à travers le dispositif (20) de référence et le convertir en une valeur de tension et le renvoyer
au dispositif régulateur, où le dispositif régulateur peut être utilisé pour régler la tension de sortie en réponse à la
valeur de tension jusqu’à ce que le courant mesuré soit égal au courant donné nécessaire, où les dispositifs élec-
troniques comportent des diodes émettrices de lumière montées sur une bande conductrice ayant une pluralité
d’éléments (12) conducteurs, et caractérisé en ce que  les dispositifs électroniques sont raccordés en parallèle et
sensibles à la polarité, et en ce que le régulateur est raccordé à un pont (14) triphasé et à un microcontrôleur (16)
pouvant être utilisé pour commander la séquence dans laquelle les LED sur la bande conductrice sont mises en
fonctionnement.

2. Appareil selon la revendication 1, dans lequel le dispositif de mesure et de conversion comporte une résistance
(18) ainsi qu’un moniteur (22) de courant.

3. Appareil selon la revendication 1 ou la revendication 2, dans lequel le dispositif (10) régulateur comporte un dispositif
CC à état permanent.

4. Procédé pour faire fonctionner des dispositifs électroniques nécessitant un courant donné comportant les étapes
de fourniture d’une sortie de tension, de fourniture de la sortie de tension à un dispositif (20) de référence nécessitant
le même courant que les dispositifs électroniques, de mesure du courant dans le dispositif (20) � de référence, de
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conversion du courant mesuré en une valeur de tension, et de réglage de la sortie de tension en réponse à la valeur
de tension jusqu’à ce que le courant mesuré dans le dispositif (20) de référence soit égal au courant donné nécessité
par les dispositifs électroniques, lesdits dispositifs électroniques comportant des diodes émettrices de lumière mon-
tées sur une bande conductrice ayant une pluralité d’éléments (12) conducteurs, le procédé comportant de plus
l’étape de fourniture initiale d’une sortie de tension suffisante pour fournir un courant plus faible que le courant
donné et d’augmentation graduelle de la sortie de tension jusqu’à ce que le courant mesuré dans le dispositif (20)
de référence soit égal au courant donné, caractérisé en ce que  les dispositifs électroniques sont raccordés en
parallèle et sensibles à la polarité, le procédé comportant de plus une commande de la séquence dans laquelle les
diodes émettrices de lumière sont mises en fonctionnement en utilisant un pont (14) triphasé ainsi qu’un microcon-
trôleur (16).
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