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Description

[0001] This invention relates to a Led module which
comprises at least one Led, and it also relates to a Led
based lightning system which may comprise a first con-
troller external to the Led module. The Led module may
comprise a plurality of Leds.

[0002] Each first controller is part of a control system
and contributes to regulate the current delivered to the
Leds, with the aim of controlling the luminosity of the Leds
as a function of time.

BACKGROUND ART

[0003] Thelightingindustry has experienced a gradual
change in recent years due to the emergence of LED
technology as a substitute for conventional lighting tech-
nology, heretofore based mainly on incandescent bulbs
and fluorescents. Led average life span is longer and
Leds are less energy-consuming and more impervious
to environmental extremes.

[0004] A Led (Light Emitting Diode) is essentially a PN
junction semiconductor diode that emits a monochromat-
ic light when operated in a forward biased direction.
[0005] Thefirsts Leds could only achieve a very limited
number of light wavelengths (colors) but, as Led tech-
nology evolved through the 1970’s, additional colors be-
came available. This helped to extend their use to awider
range of devices, but they were still used mainly as indi-
cators and not for general lighting purposes.

[0006] Asresearchon Led-based lighting systems has
progressed, Led bulbs or Led fixtures (formed by several
grouped Leds) have come to be used more widely in
more situations, often replacing conventional bulbs in
space-illumination applications, and not just in low-power
instrumentation or indication appliances. This circum-
stance has brought the need of developing control sys-
tems for groups of Leds which are arranged separately
from each other.

[0007] Theinput(current), and hence the output (light),
of a Led-based lighting system admit much more possi-
bilities of electronic control than the same in a conven-
tional lighting system, because of the rapid response of
Leds to current supply variation. This allows energy-sav-
ing and color and luminosity variation.

[0008] Leds are available in a variety of colors, mainly
red, green, blue, amber and white. A plurality of diversely
coloured Leds may be combined in a lighting fixture and
the intensity of the Leds of each color may be independ-
ently varied to produce different hues.

[0009] In recent years there have been developed
methods for controlling the current supply to Led-based
lighting systems that are largely based on computer pro-
gramming. This control is necessary because Leds prop-
erly work at a fixed nominal current.

[0010] In the known lightning systems, the control
means are suitable to control only a limited number of
Leds.

10

15

20

25

30

35

40

45

50

55

[0011] A comercially available known Led-based light-
ning control system integrates in the same apparatus (fig.
1) a DMX protocol controller provided with an input data
line, a power supply source and three current supply
sources designed to support at most 10 Leds connected
to each of them. Said connections are arranged in a way
such that the Leds are connected in a serial mode and
the ground cable returns to the correspondent current
supply source. Instructions related to the luminosity of
the Leds are transmitted to the controller through its input
data line.

[0012] Thus, this apparatus allows the control of a def-
inite number of Leds; if, for example, there is one more
Led in the lightning system, then another of said appa-
ratuses has to be added and the new Led has to be con-
nected to it. This is cumbersome as well as expensive.

SUMMARY OF THE INVENTION

[0013] Itis an object of the present invention to provide
a current supply control for a Led-based lighting system
which allows to control a large number of Leds in a ver-
satile way.

[0014] Thus, according to one aspect, one Led module
comprises an internal current controller which regulates
the current supplied to the Led, so that said controller
sets the intervals of time in which the Led is conducting
current. Consequently, the Leds of a Led module have
an autonomous current control, though perhaps linked
to an external control.

[0015] Here internal and external means belonging or
not belonging to the Led module, respectively, though
said internal controller may be physically placed some-
what far from the Leds.

[0016] The internal controller comprises a data input
pin through which it can receive a modulation signal, in
order to modulate the current delivered to the Led. The
modulation signal may advantageously be a Pulse Width
Modulation carrier, the amplitude of which may determine
whether the controller allows the passage of current
through the Led.

[0017] According to another aspect of the invention,
one Led-based lighting system comprises at least one
Led module having the above features. It may also com-
prise a first controller and a data connection between the
first controller and the Led module. In this case, the Led
module controller is called a second controller.

[0018] Thus, one first controller can cooperate with
several second controllers to jointly set the luminosity of
the Leds. In order to do so, said data connection reaches
the Led module through its second controller.

[0019] Preferably, there is a distinct connection be-
tween the first controller and each Led module associat-
edtoit. Inthis way each Led module canreceive a specific
set of instructions.

[0020] The lightning system comprises a control de-
vice prepared to send to each first controller instructions
related to the desired amount of brightness of each Led
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as afunction oftime. Then, the first controller, in response
to the instructions received from the control device, gen-
erates and transmits a modulation signal, e.g. a PWM
carrier, to the second controllers.

[0021] The lightning system also comprises a power
supply source, to the terminals of which each Led module
is connected in parallel. As a consequence, there is no
need to provide, after the last Led module of a string, for
a return cable to the power supply source.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] A particular embodiment of the present inven-
tion will be described in the following, only by way of non-
limiting example, with reference to the appended draw-
ings, in which:

figure 1 is a schematic view of a control system for
Leds known in the art;

figure 2 is a schematic view of a lighting system ac-
cording to the invention ; and

figure 3 is a graph of a modulation signal.

DESCRIPTION OF PARTICULAR EMBODIMENTS

[0023] A particular embodiment of a Led-based light-
ning system according to the invention comprises (fig. 2)
a control device 6, a power supply source 2, several (al-
though it might be one) first controllers 3 and several
(although it might be one) Led modules 1 connected to
each first controller 3.

[0024] The control device 6 may be any device capable
of sending instructions to lightning luminaires, such as a
switch or group of switches, a mix board, a computer, etc.
[0025] The first controller 3 has a current connection
to the power supply source 2, a data connection to the
control device 6, and a data connection to each Led mod-
ule associated with it.

[0026] Each Led module 1 comprises at least one Led
4 and one second cotroller 5, which acts essentially as
a current supply source and is connected to one corre-
sponding first controller 3, so that the second controllers
5 and their corresponding first controller 3 cooperate to,
according to the instructions received from the control
device 6, control the luminosity produced by the Leds 4.
Said luminosity depends on the amount of current that
go through each Led 4 in a certain period of time. Since
in order to work properly the Leds must conduct a current
of a fixed nominal intensity, it follows that for varying its
luminosity it is convenient for them to stop conducting
current during an interval of said period.

[0027] Each Led module 1 is connected in parallel to
the terminals of the power supply source 2. Both this
current connection and the data connection of each mod-
ule 1 with its corresponding first controller 3 go through
the second controller 5. Each second controller 5 com-
prises an electronic device for regulating the amount of
current delivered to the Leds 4 of its module 1.

10

15

20

25

30

35

40

45

50

55

[0028] The connection between one first controller 3
and the Led modules 1 may comprise several lines, one
for each group of Leds 4 related by a certain feature that
may be desired to control independently (for example
Leds of the same color, the same temperature of white,
the same position, etc).

[0029] In this embodiment, the control device 6 em-
ploys a DMX protocol for addressing each first controller
3 connected to it, but it might employ any other suitable
standard data transmission protocol.

[0030] The control device 6 issues a set of instructions
for controlling the Leds 4 and for controlling, when ap-
propiate, each group of Leds independently. Said instruc-
tions specify which Leds have to emit light, when and
with which luminosity. Furthermore, it packages said set
of instructions with said data transmission protocol, with
the aim of adressing a specific first controller 3 and cor-
rectly transmitting the data to its correponding second
controllers 5.

[0031] When the control device 6 is sending instruc-
tions to the first controllers 3, each first controller accepts
only the instructions addressed to it. Upon receiving an
instruction correctly assigned, a specific first controller
interprets and retransmits it to each second controller 5
associated, in the form of a modulation signal with a var-
iable pulse length which sets the time during which the
corresponding Leds 4 are active.

[0032] The division of the current control system be-
tween a first (or several) controller 3 and a plurality of
second controllers 5 associated to it, one for each cor-
responding Led module 1, allows the addition of new Led
modules without having to add new controllers 3, be-
cause any new Led module 1 carries its own second con-
troller 5, which is a lot cheaper than the first controller 3.
[0033] A preferred modulation signal is a PWM (Pulse
Width Modulation) carrier which in this case is an
ON/OFF signal that allows the free passage of current
during a portion of its period and stops it during the rest
of the period. This proportion of ON/OFF determines the
level of luminosity produced by the Leds (figure 3). In
other words, the supplied voltage and current intensity
are fixed but, by virtue of the PWM carrier, the power
delivered to the Leds is a portion of the maximum power.
[0034] The pulse width, and hence the power delivered
to the Leds, of the PWM carrier is determined by the
instructions sent by the control device 6. Said PWM car-
rier is generated by the first controller 3.

[0035] Although only particular embodiments of the in-
vention have been shown and described in the present
specification, the skilled man will be able to introduce
modifications and substitute any technical features there-
of with others that are technically equivalent, depending
on the particular requirements of each case, without de-
parting from the scope of protection defined by the ap-
pended claims.
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Claims

1. Led module (1) which comprises at least one Led
(4), characterized in that it also comprises a current
controller (5) which regulates the current delivered 5
to the Led (4), so that said controller (5) sets the
intervals of time in which the Led (4) is conducting
current.

2. Led module (1) according to claim 1, wherein the 70
controller (5) comprises a data input pin for receiving
a modulation signal.

3. Led module (1) according to claim 2, wherein the
modulation signal is a PWM carrier. 15

4. Led module (1) according to claim 2 or 3, wherein
the amplitude of the modulation signal determines
whether the controller (5) allows the passage of cur-
rent through the Led (4). 20

5. Led-based lightning system characterized in that
it comprises at least one Led module (1) according
to any of claims 1 to 4.

25
6. Lighting system according to claim 5, which compris-
es a first controller (3) and a data connection be-
tween said first controller (3) and the Led module (1).

7. Lightning system according to claim 6, wherein said 30
data connection reaches the Led module (1) through
its controller (5), which is a second controller.

8. Lightning system according to claim 6 or 7, wherein
there is a distinct connection between the first con- 35
troller (3) and each Led module (1) associated to it.

9. Lightning system according to any of claims 6 to 8,
which comprises a control device (6) prepared to
send to each first controller (3) instructions related 40
to the desired amount of luminosity of each Led as
a function of time.

10. Lightning system according to any of claims 6 to 9,
wherein the first controller (3),generates and trans- 45
mits a PWM modulation signal to the second con-
trollers (5).

11. Lightning system according to any of claims 5 to 10,
which comprises a power supply source (2) to the 50
terminals of which each Led module (1) is connected
in parallel.
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