
LAMP  SPECIFICATION CROSS REFERENCE TO RELATED
APPLICATION This application is related to the
commonly owned s copending application Serial Number
11/091,356 filed 23 March 2005  and German application
10 2005009228.4 filed 25 February 2005, the  contents
of which are hereby incorporated by reference and to
German applications 10 2005024 449.1 of 25 May 2005
and 20  2005003285.9 of 25 February 2005 under the
International to Convention. FIELD OF THE INVENTION My
present invention relates to lamps and lamp systems
and to a method of operating a lamp (luminaire) or
lamp system.  More particularly, the invention relates
to a lamp having at least  one light source which is
addressable over a signal line, to lamp  systems
including such lamps, to a network or arrangement for
addressing the light source thereof, and to a method
of operating  same. BACKGROUND OF THE INVENTION so
Lamps having at least one light source which can be
addressed for individual control through a signal line
are widely  - 1  Ii  1 used and have been made for a
decade by the assignee of this  application. 



The invention is especially concerned with such lamps
which can be used as interior lighting, exterior
lighting, for S accent lighting or object
illumination, for landscape lighting and  building and
structure lighting and for the illumination of
surfaces, ground areas or specific objects or regions,
including  orientable lighting and decorative
lighting. The invention also  can be said to relate to
such lamps which upon manufacture, that in ILO at the
factory, can have at least one light source fitted to
the  lamp. The term "light source" is here used to
refer to the part  of a lamp which actually produces
the light. As the discussion  below will show, that
source more often than not will be one or 23 more
light-emitting diodes (LEDs), although the term light
source  as used here will encompass all other light
generating elements and  types as well. These include
incandescent, fluorescent, discharge,  glow, halogen
and like light sources. From German Patent Document DR
19 827 0731 of the  20 assignee of the present
application, it is already known to  assemble a
multiplicity of lamps to a lamp network. This system,
comprises a multiplicity of individually  controllable
lamps, which has a control unit which can individually
address the lamps and transmit control signals or
control 25 information over a separate signal
transmission line to them. In  the state of the art
represented by this system, each lamp has an  2
individual light source and control information which
is  



transmitted over the signal line to this light source
will  generally be information which can switch it on
or off, can dim it  or can cause it to flash or blink
or the like. For the case in 5 which the lamp may have
a number of light sources of different  colors, the
control information can also be such as to affect a
color change in the illumination produced by the lamp
so that the  illumination is a mixed color
illumination. To the extent that the present invention
also relates to  20 a lamp which is connectable in
system or network of individually  controllable lamps
and which such other lamps can be controlled by  one
or more controllers or control units through signal
lines, the  invention is also deemed to apply to such
systems. Although not exclusively, the lamps of the
invention may  is be connected in a network operating
in accordance with the DALI  protocol. DALI (Digital
Addressable Lighting Interface) is a  signal
connections protocol that has been accepted by
companies in  the DALI association, namely, the
Central Federation of The  Electrotechnique Industry
and Electronics Industry (ZVEX). 20 in the published
handbook DALI (AG DALI an activity of  the industry
community of ZVE111, Richard Pflaum Publishers,
Munich,  Germany), a system for controlling a
multiplicity of lamps has been  &at forth in which
each lamp has a respective DALI electronic control
gear (switching unit) or operating unit or device
which has  25 a memory into which address data and
light scene information can be  inscribed or
registered. The lamps assembled in a DALI network are
3 



connected with the common controller via the signal
connection  line. Mention may also be made of the
lamps described in the  above-identified copending
application in that context. 5 For the case in which a
number of lamps are provided  directly adjoining one
another in the same space to be illuminated,  i.e.
next to one another, and serve to illuminate for
example the  same surface or directly neighboring
surfaces, it is important to  be able to control the
colors, brightness and like parameters of 10 the
individual lights and thus their light colors, so that
they  will be matched. When, for example, a wall
having a length of &  number of motors is to be
flood-lighted by a number of lamps, color  differences
and even brightness differences in the lamps
immediately are noticed. Furthermore, different lamps
or different is light sources can have variations in
fabrication, for example with  respect to maximum
possible light currents (maximum lumen outputs),  the
colors produced, aging and temperature dependent color
and  brightness differences and the like. Such problem
arise,  especially when a lamp may have a number of
light sources with 20 different colors and is intended
to produce a mixed color output.  OBJECTS OF THE
INVENTION It in, therefore, the principal object of
the present  invention to provide an improved lamp or
luminaires which can avoid  the drawbacks outlined
above and the prior art. 4 Another object of this
invention is to provide a light  



source which in free from these drawbacks. It is also
an object of the Invention to provide a  lighting
system consisting of at least one lamp with at least
one  3 light source and at least one control line
connecting the lamp or lamps with at least one
controller, whereby disadvantages of  earlier system
of that type are avoided. Another object of the
invention is to provide an improved  method of
operating a lamp, light source for a lamp, lamp system
or  10 lamp network so that better control of lighting
effects can be  obtained. It is also an object of this
invention to extend  principles set forth originally
in the above-identified copending  application. is
SUMMARY OF THE INVENTION These objects and others
which will become apparent  hereinafter are attained,
in accordance with the Invention by  providing the
lamp with a memory or data storage into which a data
set can be inscribed or in which a data set can be
stored and which 20 describes at least one
characteristic of a light source of the  lamp. In
accordance with the principles of the invention,
therefore, the lamp or a lamp of a lamp network or
illuminating  system will include a memory in which a
data set can be recorded or  registered, where that
data set describes at least one 25 characteristic of
the light source of the lamp. The characteristic  5
'which is stored can, for example, be a maximum
current of this  



light source (maximum lumen output). Especially when
the light  source is comprised of one or more LEDs it
is found that manufacture of the LEDs even to the beat
quality standards and with  5 the most effective
presorting may result in a variation between 70%  and
100% of their maximum possible current for the LEDs
received  from the manufacturer. The maximum possible
light current in  usually determined by the wafer
quality. This means that a first  LED fabricated in a
series can be operated at 100% of a light 10 current
maximum while a second LED may be operated only at 10%
of  maximum light current within the lot size. Should
these two IZDs  be installed in two different lamps to
generate the same colors  therein a light with the
first LED at maximum supply current would  be
significantly brighter in that color than the lamp of
the other is LED. Mixed color lighting would reflect
the maximum light current  which can be produced by
the respective light sources. In accordance with the
invention the characteristic of  the light source
which is stored in memory, for example the maximum
light current or lumen output which can be obtained
with the 20 particular light source, is especially a
measured value of the  maximum possible light current
of this light source. The measured  value can be
stored directly or as information associated with or
representing that light current in a memory of the
lamp as the data  set or part of this data not. This
data sat can then be considered 25 during the latex
control of the lamp so that when both lamps with  the
two LEDs receive a control signal indicating maximum
brightness, the LED with the higher maximum light
current will only  



be illuminated with 70% of the maximum current while
the lamp has  LED which can generate only 70% will be
supplied with 100% of its  capacity and therefore
produce a maximum light output. 5 In this manner both
lamps can generate the same  brightness from the
respective light sources so that the surface or
region will be illuminated uniformly. The data set
also enables  consideration of the stored
characteristic and especially a  measured value of the
stored characteristic associated with the 10
particular light source for effecting a correction in
the operation  of the respective lamps. The data set
is preferably registered or inscribed in  memory upon
manufacture of the lamp, i.e. upon installation of the
light source in the lamp, i.e. a factory data set.
This can be is achieved for example directly following
the measurement of the  maximum light current or for
example when the light source is  mounted in the lamp.
The memory can for example be a separate  electric
element connected upstream of the lamp in for example
a  switching device or electronic control gear or
unit, the latter 20 receiving the control signals from
a signal line and serving as  kind of a repeater which
can transmit the control signal to an  electronic
control unit of the light source or the light source
directly. The correction based upon the stored
characteristic of  25 the light source can then be
made automatically. - 7  Alternatively, the memory can
be read out with a signal  



line connected to the memory whereby the control
subsequent to read  out of the characteristic of the
respective light source can be  based upon the read
out information in the controller or some other 5
circuitry affecting or receiving the readout. In that
case, the memory can be the memory provided in  the
electronic control unit or electronic control gear of
the lamp  like, for example, a light scene memory of a
DALI electronic  control gear. 10 Similarly, just an
LEDs can have different maximum light  currents, LEDs
can also vary as to their color and can have
wavelength differences for example of :k 5nm. These
parameters also  can be determined by measurement and
stored in the memory an  characteristics of the light
sources in the form of a data mot or, 3Z as
information contained in a data set. Especially when a
multiplicity of light sources of different colors are
provided, the  exact light color which is produced by
a particular light source  can be registered in memory
so that an optimum color mixing can  result upon
energization of the light sources and correction of
the 20 energization based upon the stored measurements
of the exact color  or frequency or wavelength of the
particular light source. The  result is an intelligent
control based upon correction utilizing  the stored
information so that identical or controlled color
emissions are ensured for the several light sources.
25 The data set registered in the memory can then
include,  in addition to the information previously
described, information as to the exact light color
produced by the light source. Instead  



of information that the LRD produces a red color or is
of a rod  color, the exact wavelength in the red
region assigned to the  particular LED, especially the
location of the maximum of the 5 emission spectrum of
the LED when the LED is incorporated in the  lamp, can
be registered in the memory. The information can be
the  measured light color for the particular diode.
Apart from the exact light color in this sense it in
possible to register in the memory also a spectral
light 20 distribution of the light source an part of
the data set. The  exact spectrum of the light source
can also be measured at the time  of manufacture and
has been found especially by LEDs to differ from
light source to light source. Thus, according to the
invention, characteristics of each  is light source,
including information as to a maximum light current
and/or information as to the exact light color can be
stored as  well as such parameters like a
temperature-dependent property of  the light source
and/or an aging property of the light source. Both
properties can be those of the maximum permitted light
current  20 (lumen output) as well as of the spectral
variation. These  characteristics not only play a role
with LEDs but also with other  light sources, for
example, with OLEDs or even fluorescent or
phosphorescent lamps. The invention is therefore
applicable for  light sources of all types and to
lamps containing light sources of  as all types. 9 The
temperature dependency of the light source may  



reflect variations in ambient temperature or
differences in chip  temperatures especially when LEDs
are the light sources since the  chip temperature is
also a function of the duration during which an 5 LED
is energized. It is possible, according to the
invention to  provide a sensor in the lamp which can
measure a temperature for  example, the ambient
temperature or a chip temperature and  particularly a
temperature which affect* the operation of the light
source. The information from the sensor in used in
conjunction 10 with the stored information in memory
as to the temperature  dependent property of the lamp
to provide a corresponding  correction or match of the
control information supplied by the  signal line,
especially in the manner described to match the light
current which is sent out or match a color mixing. 15
For the case in which the data set contains
information  as to an aging dependency property of the
light source it has been  found to be advantageous to
associate with the memory and the lamp  a device or
unit which detects the operating duration of the lamp.
This can be for example a kind of operation duration
counter or 20 hour counter which can in the case of
LEDs as light sources, not  only register the "on t4
11 but also the current supply to the LED  precisely
over the duration of operation so that the work
contributed by the LED can be detected by the
circuitry directly. From the information as to the
total operating duration  23 of the light source and
the age dependent properties of the light  source
which can result in an effect upon the spectrum or
cause a  - 10 



spectrum shift or change in the maximum light current,
a  corresponding correction or matching can be
affected. When the lamp, through its memory, contains
information  as to an aging dependent property of the
light source it can be 5 advantageous, further, to
control the light source by automatically  taking into
consideration the maximum permissible operating
temperature or, for example, in the case of LEDs,
their maximum  permissible operating current. With
those additional contributions to control of the  10
color mixing and to the overall light distribution,
the control  unit can automatically limit the maximum
permissible operating  temperature or current
automatically and thereby increase the life  of the
light source. According to a method aspect of the
invention, a method  is of operating a luminaire can
comprise the steps of: (a) providing at least one
light source in a lamp  housing, (b) at a time of
manufacture storing in a memory assigned  to the light
source at least one data set including information 20
specific to the light source, the information
comprising at least  one item selected from the group
which consists of: an exact color value of the light
source, a maximum light current of the light source,
an aging-dependent property of the light source, 2S a
temperature-dependent property of the light source,
the  wave length of the light source, and 



a spectrum of the light source; (c) downloading the
data set to a controller; and (d) addressing the light
source selectively through a  control line connected
to the lamp with signals corrected with  5 reference
to the data set downloaded from said memory. According
to a feature of the invention, the memory and
controller are provided in a relationship to the lamp
which is  selected from; I) the memory and the
controller are both located in the  10 lam; ii) the
memory is located In the lamp and the controller  is
located in a central control system connected to the
lamp by the  line; and III) the memory is a data
carrier separable from the lamp  3.5 and marketed
therewith and the controller in located in a central
control system connected to the lamp by the line or in
in the lamp. Preferably the lamp is connected by the
signal line with  a controller. One or more
controllers can be used to control the  lamp according
to the invention. The controller or controllers can 20
communicate with the lamp or lamps, according to a
preferred  feature of the invention, with control
signals using the DALI  protocol, thereby relying upon
a widely used standard. The lamps can have a memory
which contains one data not  or a memory or data
storage in which a plurality of data sets are  25
registered or recorded, or a plurality of memories or
data storage units in which a plurality of data sets
are recorded. The memories  



12  or each memory can contain one or more data sets
which include one  or more characteristics of one or
more lamps. These  characteristics, which are
individual to the lamp, can include  preferably: 3 an
exact color value of the light source thereof, a
maximum light current of the light source thereof, an
aging-dependent property of the light source thereof,
a temperature-dependent property of the light source
thereof, 10 the wavelength of the light source thereof
I and  the spectrum of the light source thereof.
Preferably the lamps each have an operating or
switching  device accessible by the controller or the
controller&, especially  a DALI electronic control
gear (ECG). As a result, known 15 components can be
used in carrying out the invention. In accordance with
a first aspect of the invention, the  memory or data
storage is located in the operating device (ZCG) and
is installed with the operating device (ZCG) In the
lamp. Thus the  memory can be the light-scene memory
already provided in a DRI, 20 electronic control gear
(ECG) with which the lamp or luminaire may  be
equipped. According to the Invention, this memory is
provided  at the factory or at the time of manufacture
or assembly of the  luminaire with the data set or
data sets describing one or more of  the
aforementioned characteristics individual to the light
source 23 or lights sources of the luminaire.  



13 In a particularly advantageous embodiment of the
invention, the data sat registered in the operating
device can be  read out over the signal line by the
controller. Even when the  memory or data storage is
not located in the operating device 5 (e.g., the DALI
ECG), but rather in provided in a separate  electronic
component, the memory should be able to be read out by
the controller and its data set delivered via the
signal line to  the controller or another target
component for processing. As a  general matter the
data not can be recognized by and processed by  20 the
controller. The controller or controllers can,
depending upon the  contents of the data set, transmit
control signals to the luminaire  based upon the
characteristics of the light source or light sources
thereof. This moms that the controller transmits
control is information to the luminaire or lamp,
especially to the operating  device or ECG contained
in the luminaire or lamp which corrects,  compensates
or matches the light source or light sources on the
basis of characteristics communicated by the recorded
data sat or  data sets. 20 If, for example, the
controller has obtained the  information that a first
light source at a maximum possible (1060  light
current can emit a certain light color and another
light  source of another lamp can emit the same light
color at only a 70%  of maximum light current, and it
is desired that both lamps 25 uniformly generate light
with the maximum possible brightness, the  



controller can then transmit to the first lamp a
signal to ensure  14  that its higher-powered light
source will output light at a light  current only of
70% of maximum and can transmit to the second,
weaker, lamp a signal to operate its light source at
maximum light  current so that the two lamp will
output the same light 5 intensities. In this manner
the desired uniform illumination in  obtained.
According to an advantageous feature of the invention,
the controller uses the data set for correction of the
control  signal to be transmitted. This means that the
characteristics of 10 the particular light source (as
downloaded from memory) can be  reviewed and
especially in the case in which the controller is
connected to at least two light sources, the signals
thereto will  be corrected to match them based upon
the characteristics  communicated to the controller.
13 The data set can be stored in another memory, after
being  downloaded from the memory assigned to the
luminaire, for example a  memory of the controller. It
then is no longer required for the  luminalre memory
to store the data set and the data set in the  memory
of the luminaire can be overwritten. 20 Especially,
the readout of the luminaire memory and the  transfer
of the data set to the controller can occur in the
framework of an initialization of the laxkp or
luminaire network.  The controller can be operated
with a recognition process in which  the luminaires or
lamps are provided, for example, with individual 



25 addresses and the information as to the types of
light sources is  15 obtained and the data sets which
involve the characteristics of the  light sources are
transferred to the controller. According to an
alternative, second, aspect of the  invention, the
memory or data storage is a part of a separate 5
electronic component which is connected with the
operating device.  Such a separate electronic
component can be connected in series  with the
operating device and thus can be located between the
operating device and the controller. it can receive
the control  signals from the controller and destined
for the operating device 10 and correct them or match
than, based upon the data set, and send  the corrected
or matched control signals to the operating device.
The controller need not recognize that such an
electronic component  is provided which modifies the
transmitted control signals. It is also possible for
the electronic component to be  L5 connected with a
plurality of operating devices and connected to  the
controller so as to receive control signals destined
only for a  particular operating device. Upon carrying
out a corresponding  correction a corresponding
pathway is selected so that the control  signals,
corrected or matched, are transmitted to the
respective 20 operating devices. The electronic
component can have one or more  memories in which the
different data sets of different light  sources can be
recorded. The different light sources, of course,
then have respective operating devices assigned
thereto. The electronic component can also differently
connect or  



23 differently match, for example, the control signals
intended only  for a certain operating device and
obtained from the controller, and transmit the
differently matched control signals to the  plurality
of operating devices. In this manner the electronic
component can manage a multiplicity of luminaires in a
kind of  subsystem within a network of luminaires,
e.g. in a DALI network. 5 According to a further
advantageous feature of the  invention, the luminaires
can each have at least two light sources  of different
color which are individually addressable by a con-
troller to produce a mixed-color light distribution. A
data set in  assigned to each light source which
describes the characteristics  10 of the respective
light source. This embodiment of the invention enables
mixed-color  illumination which, for example, can
contain a red, a green and a  blue component from red,
green and blue light sources,  respectively, or,
alternatively or in addition, a cyan-dyed and/or is
amber-dyed light source and/or with two or, in total
only with two,  different white light sources to mix
different white tones. In the  simplest came of a
luminaire containing a red, a green and a blue  LED,
the light emitted by the LEDs is measured upon
manufacture of  the lamp and their maximum possible
light currents, (lumen outputs) 20 their exact light
colors or similar characteristics are stored in  the
data set of the luminaire memory or the data sets of
the  luminaire memories. In the case of a luninaire
comprising a red, a green and  a blue LED, it is
customary to provide a so-called RGS switch power  



25 pack, i.e. an operating device in the sense of this
disclosure, which can collectively control all three
LEDs. This operating  17 device can have an electronic
component of the aforedescribed type  connected in
series with it and this electronic component can be
provided with a memory in which the data set
describing the  characteristic or characteristics of
the three different light 5 sources is stored. If this
electronic component receives & control signal  from
the controller commanding the luminaire to output a
certain  -color tons, the electronic color, for
example a yellow mixed component will match the colors
outputted by the three LEDs based  10 upon the stored
characteristics of the data set so that the desired
color tone is exactly produced. As has been suggested
earlier, a problem which can arise  with a luminaire
having at least two light sources of different  colors
is that their exact color values and maximum light
currents, is may differ. For example, a red LED will
indeed produce basically  red light. The exact light
color or color value can vary however  within a
wavelength range of several nanometers and the
specific  color value is determined as a rule on
fabrication and differences  in color value usually
cannot be avoided. 20 With other light sources of
other colors, for example,  blue LEDs, green LEDs and
light sources like OLEDn (organic LAW*)  and other
light sources, deviations from exact color values and
in  



the maximum lumen output, that is the maximum light
current, also  can arise. 23 While deviations of an
exact color value for individual  light sources
generally do not create problems when a monochromatic
- is  lamp is to be provided, with lamps or luminaires
which are to  output a mixed-color illumination, the
problem arises that the  desired color tone cannot be
exactly met. This can be especially a problem when a
number of luminaries are directly adjacent one  5
another and intended to generate the identical light
colors or  color values. In such cases, color
deviation* in the mixed color  outputs can be a
particular problem. It is thus important that a
particular color be able to  be reproducibly generated
with a high degree of color accuracy.  10 According to
the invention, this can be achieved by providing the
luminaire with a memory or data storage in which a
data set can be registered or recorded, containing
information an  to the exact color values of the
individual light source and/or  containing information
as to the maximum light currents or lumen 23 outputs
of the individual light sources. A correcting device
can  then be provided which can correct the control
signals for those  light sources taking into
consideration the exact color values  and/or the
maximum light currents or lumen outputs and the
individual light sources can then be controlled with
the corrected  20 control signals. The exact color
values and/or the maximum light current  



or lumen output can be directly recorded in the memory
or recorded  in the form of a data set or with
appropriate coating at manufacture or in the factory.
The process by which the data set  25 can be written
into memory can include a measuring step, also at  the
factory, whereby the exact color value and, for
example, the  - 19  exact wavelength emitted by the
particular LED and/or its maximum  light current or
lumen output is measured. A correcting device can
match or correct the control  signal in accordance
with the data set so that the control of the  a
individual light source can be carried out with the
requisite correction. Exact color mixing, i.e. the
mixing of precise  wavelengths to achieve a desired
mixed output color, can be insured  so that the
desired mixed color value is obtained. An exact color
value in the sense of the invention can be a measured
color value 10 which takes into consideration the fact
that a color designation,  like "red" or "blue" is
itself imprecise. The exact color value  should be a
wavelength given in nanometers with a certain degree
of  measurement precision like, for example,  1 ran
which is a result  significantly more accurate than
the mare color designation as red  15 or green or
blue. The correcting device can be a part of an
electronic  component which is preferably incorporated
into the lamp or  luminaire. The correcting device can
automatically process the  data set and in this manner
generate the information which is 20 considered to
provide the exact color value and the maximum light  



current. According to a feature of the invention, the
correcting  device can also form part of an operating
device for at least one  lamp. Thus an operating
device, for example, an electronic 25 switching block
for the light source and which optionally can  control
a plurality of light sources can include an
appropriate  20  electronic unit, for example, a
microprocessor which can output the  correction and
thereby undertake a correction of the control signal
transmitted to the light source of the lamp
automatically. Especially when an operating device has
its own controller, can  5 this controller assume the
function of the correcting device and  carry out the
correcting function in a system according to the
invention. In an alternative configuration of the
invention, the  correcting device is assigned to the
controller so that the control  20 signal from the
controller through the signal light to the lamp is
already corrected at least in part because the
correction is here  executed in the controller. In
accordance with another aspect of the invention, a
lamp or luminaire has a memory or data storage into
which is 3.5 recorded a data set containing
information as to the exact color  value of the
individual light sources of that luminaire and/or
information as to the maxim= light current or lumen
output of the  individual light sources of the
luminaire, whereby a device for  producing a
mixed-color light distribution is provided which 



20 generates a specific, exact mixed color
illumination by controlling  the individual light
sources taking into consideration the exact  color
values and/or the maxim- light currents. The invention
is based upon the principle that a device  for
producing a mixed color light distribution can output
a 23 predetermined and exact mixed color illumination
by controlling the  individual light sources of a
luminaire containing a plurality of  21 light sources
of different colors when the signals controlling the
individual light sources takes into consideration the
exact color  values of the individual light sources
and/or their maximum lumen  outputs or light currents.
The exact color values and the maximum 5 light
currents are derived from the values stored in the
memory of  the luminaire directly or as data sets. The
exact color values  and/or light currents of the
individual light sources, of course,  must previously
be measured, usually at the factory and the values  or
data set written into the memory, usually also as
factory 10 settings for the individual light sources.
The device for  producing the mixed color light
distribution can refer to multiply  data sets or a
single data set so that an exact color mixture can  be
produced. The device can be located in the lamp or
luminaire or  can be a component or part of a
controller connected to the lamp by  25 a signal line.
In the case in which this device is part of the lamp,
it  is of special advantage to provide the lamp or
luminaire directly  with the memory in which a data
set is stored which has information  



as to a plurality of exact color mixtures which can be
selected. 20 This embodiment of the invention enables
the memory to have the  various exact color mixture
illuminations previously defined  therein utilizing
the same storage space as used for the data set  and
containing information as to a multiplicity of exact
color  mixtures which can be selected. The memory,
however, containing 25 the information as to a
plurality of color mixtures can be separate  from, but
associated with the lamp, if desired. 22 if, in
addition to the data sets relating to the  individual
light sources, the nmwry of the luminaire contains
data  sets with respect to a series of factory-set
exact color mixtures  which can be selected, a setting
device of a simple nature, for 5 example, a rotary
switch of the color potentiometer type can be  used
for selecting predesigned output colors each of which
can be  one of the exact mixed colors of the present
invention, i.e. taking  into consideration exact and
prestored color values and/or light  currents or
maximum lumen outputs of the individual light sources,
ILO previously determined by measurements. According
to another aspect of the invention, based upon  the
information as to the exact color information and/or
the  maximum light current of the individual light
sources, the control  device responsive to that
information can signal a color space is which can be
reached by the I=W or luminaire. If the exact color
values and/or the maximum light  currents or lumen
output of the light sources of the lwWs are  



determined, that is measured, and the lamp is provided
with a  memory in which data sets containing
information as to the exact 20 color values and/or
maximum light currents can be stored, the  device can,
especially via a signal line which connects the
control  device with the lamp, read out these values
and based thereon  provided the further information as
to the exact color space in  which the lamp is
effective. 2S Since the device knows the exact color
values and light  current of the individual light
sources, it can indicate the color  - 23  space
attainable with the luminaire. The color space
attainable by  th a luminaire is a group of mixed
color total light distributions  and thus a
multiplicity of different colors which can be attained
with this lamp or luminaire. While theoretically by
mixing light S' from a red, green and blue light
source, practically all colors can  be mixed in
infinitely fine gradations, In practice, the lamp or
luminaire can only reach a portion of all possible
colors as  determined by the exact color values and
the maximum lumen outputs.  The color space which is
actually attainable in thus always smaller ILO than
the theoretically possible color space and is
nevertheless an  infinitely fine gradation of color
mixtures within the attainable  color space and is
limited by the exact color values and maximum  light
current. The device can indicate the actually
attainable  color space, for example, in the form of a
normal color table, a 23 color wheel or a color
palette of some other diagram which enables  the
colors to be conveniently displayed. It is significant
that a  



service person or a user receives a display from the
device only of  the colors which can be actually
produced by the device and the  lamp so that the
indicated colors can be attained (selected or 20
chosen) with a high degree of precision and
reproducibility and the  colors cAn be displayed on a
screen of the device also exactly and  identically to
the mixed color distribution which can be produced  by
the luminaire. Since the user can see a display
directly of the 25 available colors or color mixtures,
the selection of the colors for  the luminaire is
simplified. 24  According to a further feature of the
invention, the  device contains information as to
color subspaces which represent  true parts of the
achievable color spaces. In this aspect of the
invention, in which color subspaces are provided, i.e.
a subspaces 5 can include a subgroup of all of the
attainable colors of the lamp,  the user can see and
select a precise portion of the attainable  color
space. The subspace can contain specific colors from
which  the user can make a selection in accordance
with certain rules.  ror example, the subspaces may
include only pastel tones or only 20 favorite tones or
such mixed colors which may be desirable for a
particular purpose, for example a particular corporate
entity, or  which satisfies particular requirements. A
color subspaces is especially advantageous when
certain  color tones are desirable for certain
applications, for example, 15 shop lighting, lighting
to allow true color identification, for  



example, of garments in a shop and wherever, for
example, a product  is to be sold or displayed which
should not appear differently in  normal daylight or
the like. Subspaces are also useful where the
illumination must simulate particular situations, for
example, for  20 cosmetic sales or demonstrations. The
color subspaces can be displayed as a kind of
template which is projected on the attainable color
space if  desired. Such a template can be, for
example, a curve or flat  region which can be
projected onto the entire attainable color 25 space
and can be seen to overlap the latter. This enables
the  25 lighting planner to immediately determine the
relationship of the  color subspaces to the attainable
color subspaces. Advantageously, the device can have a
memory which can  store a group of color subspaces.
From this group a service person  5 can select a
particular color subspaces. This enables factory sot
definitions of a number of color subspaces and
convenient selection  of particular mixed total light
distributions by the service  person, for example, a
light planner, after mounting of the  luminaire
containing the device and the ability to illuminate ID
specific locations with reproducible and identical
color  illuminations at different locations of an
enterprise. The invention likewise comprises lamps and
luminaires  with the features set forth above, taken
individually or in any  combination, in which the
light source is an LED but where other 1.5 light
sources may be used if desired. The lamp or
illuminaire will  



generally have a housing with one or more of such
light sources and  preferably with the memory. It has
been pointed out that the memory is preferably
arranged in the same place or attached to the light
source or is 20 otherwise associated therewith. In
this case, the memory can be a6  electronic component
which carries the light source or can be an
electronic component on a carrier for the light source
like, for  example, a mounting plate such as a printed
circuit board, or a  holder such as a base for the LED
or light source. Alternatively, 23 the memory can be a
data carrier separate from the light source but  which
normally is attached thereto or packaged therewith at
the 26 factory but which can be separated from the
light source. For  example, the data carrier can be a
CD-rom, a RFID (radio frequency  identifying tag) or
the like sold with the light source. The memory is
preferably an electronic memory which can  5 contain
the data set describing the characteristic of the
light  source. Preferably the data set can be written
into the memory as  part of a read/write process and
may be permanently burned into the  memory. The data
set can than include at least one characteristic  of
the light source as has been described, namely, the
maximum 10 permissible light current or lumen output
or an exact color value,  that is an exact indication
of the color value emitted by the light  source and in
operation or its color spectrum. Preferably,  however,
both are included in the data set assigned to the
light  source. Alternatively, or in addition,
information as to age 



is dependent properties or temperature dependent
properties of the  light source are written into the
memory. In the case in which the memory is directly
coupled with  the light source and there is a carrier
for both, for example, a  circuit board, the memory,
for example, after mounting of the light 20 source or
the entire component in the lamp, can be read out. The
read out can be effected by an electronic component in
the lamp or  on the lamp and/or by a controller which
can be connected to the  lamp via a signal line. The
readout of the data set enables the  lamp or the
controller to correct a control signal based upon the
25 stored data set. The light source can thus have a
correcting  27 device built into or associated with
the lamp or luminaire or  connected thereto via the
signal line. According to the invention, the
aforedescribed memory for  the light source can be the
same memory as is associated with a 5 lamp or
luminaire, a memory which can replace the memory of
the  luminaire, or a memory which can be provided in
addition to the  memory of the luminaire. In the case
in which the lamp or  luminaire has a memory which is
separate from the memory of the  light source, it may
be advantageous to transfer the memory 10 contents of
the light source to the memory of the luminaire. In
the case in which the memory of the light source Is
the memory of  the luminaire or completes or replaces
it, no further memory may be  required. The light
source of the invention can facilitate assembly  



L5 of the lamp or luminaire since a measurement of the
characteristics  of the light source may be omitted
upon assembly of the lamp or the  luminaire, the
measurement having previously been carried out by  the
manufacturer of the light source. The lamp
manufacturer need  only read out the memory of the
light source and, of course, this 20 can facilitate
replacement of a defective light source since one
need only consider the information contained in the
data set of a  replacement light source to insure
appropriate connection in and  for the lamp. 28 BRIEF
DESCRIPTION OF THE DRAWING The above and other
objects, features, and advantages  will become more
readily apparent from the following description,
reference being made to the accompanying drawing in
which: 5 FIG. 1 is a schematic block diagram of two
lamps  connected to a common signal line according to
a first embodiment  of the invention in which a
separate electronic component with a  memory is
provided; FIG. 2 is a block diagram further simplified
relative to  FIG. 1 in which two lamps are connected
to a common signal line  according to a second
embodiment of the invention where the memory  is
contained in a control unit for a light source; FIG. 3
is a view similar to FIG. I for a system in which
three lamps are connected to a common signal line
according to a  is third embodiment of the invention;
FIG. 4 is a block diagram which can be compared to
FIG. 2  



of a further embodiment of a lamp system according to
the  invention; FIG. 5 is a highly diagrammatic view
explaining the 20 principles of the invention and
demonstrating how the real color  space can be
achieved using a standard color table; FIG. 6 Is a
schematic illustration of the real color  space of
FIG. 5 together with a possible first subcolor space
or  color subspace in a sketched form; 25 FIG. 7 is an
illustration according to FIG. 6 showing a  second
possible subcolor space; and - 29 FIG. 8 is a highly
diagrammatic illustration of a lamp  according to the
invention. SPECIFIC DESCRIPTION 5 Initially a first
embodiment of a lamp according to the  invention will
be described in connection with FIG. 1. The lamp is
indicated as a whole in FIG. I with the reference
character 10. As  a general matter similar structural
elements will be indicated in a  given Figure or in
subsequent Figures of the drawing for any 10
embodiment or part of any embodiment with the same
reference  numeral followed by a small letter. Similar
structural elements  can also be represented by the
arabic reference character followed  by one or more
primes. FIG. 1, for example, shows a signal line 11 to
which a  is first lamp 10 and a second lamp 10b can be
connected and which can  be for example a two-wire 24
volt control line which can deliver  



signals in accordance with the DALI protocol.
Alternatively, other  signal lines or busses may be
used optionally, depending upon the  signal
transmission or communication protocol employed. The
20 protocols used can be, for example, a DMX protocol,
TCP/IP protocol  or control, the EIB (European
Installation bus)-system, LON (local  operating
network) bus system or protocols or communication
systems  utilizing the light control busses of any
lamp manufacturer. The signal line 11 is connected
with a controller 12  2S which transmits control
signals to the individual lamp, 10, 10b.  - 30 If
desired, the transmission of control information can
also be  bidirectional over the bus or signal line 11.
The number of large of luminaires 10, 10b connected to
the controller 12 is dependent upon the control system
used and can  3 be, for example, in the DALI Control
System, 64 units per controller 12, i.e. 64
subscribers or controlled units. Optionally  more than
one controller 12 can be provided each with up to the
maximum number of subscribers allowed by the control
system used. For simplification in the following
description, the 20 invention will be discussed as if
it utilized a DALI Control System  with a two-wire
signal line 11 and a single controller 12 which  emits
control signals utilizing the DALI protocol. It will
be  understood to the reader, however, that other
control systems can  also be used in combination with
a DALI Control System or in place  is of the DALI
Control System. The lamp or luminaire 10, preferably
within a lamp  



housing represented by the broken line 101 in FIG. 1,
can contain a  light source 13, an operating device 14
for switching the light  source 13 and an electronic
component 15. The signal line 11 20 connected to the
controller 12 has a branch 16 to the separate
electronic component 15 which, in turn, in connected
by a branch 17  of the control line with the operating
device 14 and the operating  device 14 is in turn
connected by a branch 18 with the light source  13. 25
in this embodiment, the operating device 14 of FIG. I
can  be a DAM operating device or switching unit, that
is a device 31 which satisfies the requirements of the
DALI protocol. Such an  operating device will be the
electronically controlled gear ECG of  a DALI system.
Naturally, other operating devices which are  capable
of delivering power to, modulating the power supplied
to or 5 terminating power supply to the light source
13 can also be used. A voltage supply line 19,
representing mains voltage, can  supply the lamp of
luminaire with the operating voltage of 115 or,  for
example, 230V. FIG. 1 shows only a portion of the
voltage  supply line 19 which supplies the lamp or
luminaire 19, it being. S.0 understood that the
controller 12, the lamp or luminaire 10b and  other
lamps or luminaires (not shown) can also be connected
to the  common voltage supply line 19 and that the
voltage supply line can  carry control signals or the
central signals can be transmitted by  a wireless
mode. is Within the lamp or luminaire 10 itself, the
mains voltage  



can be branched at 20 to the operating device or ECG
14 to supply  it with the operating voltage and with
the voltage to be switched  to the light source 13.
The latter can receive the operating  voltage through
the line 18. If the light source 13 is supplied 20
with the operating voltage in a controlled manner, the
light source  will illuminate. A further branch 21
from the voltage supply can  supply the electronic
component 15 with its operating voltage. In  an
embodiment of the invention which has not been
illustrated I a  voltage supply for the separate
electronic component 15 can be 23 provided by the
operating device 14 so that the branch 21 can be
omitted. Alternatively, it is possible to supply the
electronic  32 component 15 with the operating voltage
and have the operating  device 14 and the light source
supplied through the electronic  component 15. In this
case, it has been found to be advantageous  to provide
the electronic component 15 with an accumulator (e.g.
a 5 rechargeable storage battery or cell) for energy
storage.  According to a feature of the invention, the
electronic  component 15 has a memory 22 which has
been illustrated in M. I  only schematically. The
memory 22 can be an EEPROM into which can  be written
a data set which describes a characteristic of the
light 10 source 13, especially a measured value of a
parameter of the light  source 13. The memory 22,
especially, can contain information as to  the maximum
light current of the light source 13, i.e. the maximum
lumen or light-intensity output. Alternatively or in
addition, the 



25 memory 22 can contain information as to the exact
color of the  light emitted by the light source 13 and
detected in the form of a  measured value like the
maximum lumen output. Both measured values  are
recorded in the memory 22 as factory settings upon
fabrication  of the luminaire 10. This information is
then available to the 20 electronic component 15 to
serve as a basis for a correction or a  matching of
the control signals which are received by the
electronic component 15 from the controller 12. It is
to be noted that the electronic component 15 is
provided upstream of the operating device or ZCG 14.
The 25 controller 12, which has not been informed that
the luminaire 10 is  provided with the separate
electronic component 15, believes that - 33 it is
forwarding its control information or control signal
directly  to the operating device 14. If, for example,
in the memory 22 information is recorded  that the
light source 13 has a maximum light current or lumen 5
output of 70%, this information can be used for a
correction of the  control signal which is supplied to
the lamp as will be described  below. first, however,
it can be noted that a second lamp or  luminaire 10b
in the embodiment of FIG. I has the second light
source 13b for which for the purposes of discussion
only, can be 10 assumed to be of the same color as the
light source 13 of luminaire  10. The two light
sources 13, 13b, which can be LEDs, can then be
assumed to output blue light for the purposes of this
example. The  light source 13b, however, has a maximum
light current or lumen  



output of 100% and information as to this maximum
light current can 25 be registered in the memory 22b
of the electronic component 15b of  the luminairs 10b.
If the two luminaires 10, 10b receive from their
common 2 controller 12, signals to generate a maximum
light current of 100*,  the light sources 13 and 13b,
without correction, would receive 20 identical control
commands corresponding to the requested  brightness
from the two light sources and thus the light sources
will be energized to output maximum light current or
lumen output. However, with the invention the
electronic component 15  can adjust the control signal
based upon the data set in memory 22  2S indicating
that the light source 13 has a maximum light output or
light current of 70% which may be the lower limit of a
tolerance  - 34 range for different light outputs and
thus can correspond to a  minimum usable current. The
control signal which appears at the  input of the
electronic component 15 and in the absence of the
invention would be forwarded to the control device 14
uncorrected S to cause the light source 13 to generate
its maximum light current  which is 70% in the case
described. If the signal uncorrected was  applied to
the operating device 14b and the light source 13b, it
would operate at 100% and so the light sources 13 and
13b would  have different outputs. The result would be
a nonuniform LO illumination of the region provided
with the luminaires connected  to the controller. With
the correction effected based upon the  memory
contents in the electronic component 15b, that is the
memory  



22b, however, the light source 13b would be dimmed by
a factor of  0.7 to a light current of 70% which is
identical to that of the is light source 13 (supplied
at 100% power). It is thus apparent that the
electronic components 15,  15b or a correction device
24, which can be provided in the  electronic component
15, for example, can correct or match the  control
signals based upon the contact of the data sets in the
20 memories 22 and 22b. Different electronic
components 15, 15b can,  therefore, recognize that the
different light sources 13, 13b have  different
characteristics and require different connections. The
electronic components 15, 15b can electronically be
converters or repeaters which are provided with the
correction 23 functions. The data sets remain in the
respective memories  assigned to the light sources 13,
13b, i.e. are permanently  - 35 recorded therein so
that the data can be downloaded via the Control  line
11 and supplied to other control circuitry or the
luminaires  can be disconnected from the signal line
11 and connected to other  signal lines of other
controllers 12 without losing the S information. An
important advantage of this embodiment is that the
controller 12 need not recognize or know that data
sets for  correction of the control signals have been
provided and thus the  lamps or luminaires 10 and 10b
of the invention can also be used  with other
controllers 12 operating with the same protocol, for
io example, the DALI protocol or with different
protocols and  different control signals on the signal
lines 11 and in spite of  



these differences, the controller can effectively
operate the light  sources. In an alternative
configuration of the invention, the is controller 12
can read out the memory contents of the memories 22,
22b and the respective data sets can be transferred
via the signal  line 11. The controller 12 can,
consider these data sets and can  even process these
data sets further to display for the operator  the
technical characteristics of the lamps connected to
the 20 controller. It is also possible for the central
controller, based  upon the data sets transferred from
the memories 22 and 22b to  correct the signals to be
transmitted to the lamps 10 and 10b  itself. In this
case, the electronic components 15, 15b will have 2S
the corrections built into them. The electronic
components 15 and  15b can be so configured that once
the memories 22 and 22b are read  - 36 by a controller
12, the correcting functions of the electronic
components 15, 15b are suppressed or cancelled and
these units  transmit received signals unaltered to
the respective operating  device 24, 14b. 3 In the
aforedescribed embodiment of FIG. 1, it in assumed
that the electronic component 15 is a separate element
from the  operating device 14 contained in the lamp
10. In FIG. 2, an  embodiment has been shown in which
the memory 22c or 22d need not  be provided in the
separate electronic component 15. Rather, FIG. 2 shows
in a structure similar to that of  



FIG. 1, and in block diagram from, a system having two
lamps or  luminaires 10c and 20d, as with a light
source 13c or 13d which can  be energized through
voltage supply lines l9c and 18d through  respective
operating devices or switching units 14c or 14d. The
is respective operating devices are connected via
signal line branches  16c and 16d with the signal line
and may receive the operating  voltage therethrough or
from a separate line 19 as shown in FIG. 1.  The
signal line 11 is connected to the controller 12. The
memories in which the data sets recording the 20
characteristics of the respective light sources 13c
and 13d are  shown in this embodiment at 22c and 22d
to be part of the operating  devices 14c and 14d.
These may be DALI operating devices which in
accordance with the DAM protocol, have light-scene
memories. In  this case, therefore, the light-scene
memories are provided with 25 the data sets describing
the characteristics of the light sources  13c and 13d.
37 By contrast to the system of FIG. 1, in the
embodiment of  FIG. 1 the correction of the control
information does not take  place in the lamps 10c or
10d. Instead, upon connection of the  lamps 10c or 10d
to the signal line 11 of the controller, there is 5 an
initialization step of a subsequent method stop
whereby the  memory contents of the memories 22c or
22d are read out and the  respective data sets are
transferred to the controller 12. Based  upon the
respective data sets, the controller 12 transmits
corrected control information to the individual lamps
10c and 10d 



to to allow as in FIG. 1 the desired target of a given
brightness for  all of the lamps 10c, 10d, etc. to be
reached. FIG. 3 shows a further embodiment of a lamp
or luminaire  10e according to the invention also in a
schematic block diagram  like that of FIG. 1. In this
embodiment, a separate electronic 15 component 15e is
provided which includes a memory 22e. The lamp,  in
addition, includes an operating device 14e, such as a
DALI ECG,  feeding three different light sources 13o1,
13e2 and 13e3 which can  be, for example, a red LED, a
green LED and a blue LED. In that case, the operating
device 14e can be a 20 conventional RGB-DALI operating
device (RGB-DALI-ECG) for three  LEDs. The operating
device 14e and the electronic component 15e  are
supplied with line voltage via the voltage supply line
19 and  branches 20 and 21. The electronic component
15e is analogous to that shown  25 in FIG. 1 and
connected via branch 16 with the signal line 11 and  -
38  thus with the controller 12. comparable lamps or
luminaires 100'  and lOe" are likewise connected to
the signal line 11. in the memory 22e of the
electronic component 15a one or  more data sets are
stored which instead of or in addition to this 5
maximum light currents or maximum luman outputs of the
individual  light sources l3el, 13e2, 13*3, also
contain the exact color values  of the light sources
l3el, l3e2, l3a3 which, for example, in the  form of
actually emitted wavelengths in nanometers, can have
been  measured for these light sources. For instance,
in the manufacture 



20 of the lamp 10e, it can be determined that the blue
light source or  LED 13e3 has a wavelength LE3, the
green light or LED 13*2 a  wavelength LE2 and the red
light source 13al, a wavelength LEI. The red, green
and blue light sources of the lamp or  luminaire IOe'
which have not been shown in detail in FIG. 3 can,  is
for example, emit different wavelengths which are
distinguishable  from the wavelengths LE3, LE2 and LEI
as described for the luminaire 10e. For example, the
green color LEDs may have wavelengths  varying between
505 nm and 515 nm, a range of values given only an  20
an example. While the green LED 13al of the lamp 1392
may emit green light of the wavelength 515, the
corresponding green LED of  the lamp 10al (not shown)
can emit green light of the wavelength  505nm. The
lamp 10al and other lamps of the specific subsystem
can  be connected to the same signal line 11 and, in
the case of their 25 green LEDs can have slightly
different green values.  39 Similarly, the red and
blue LEDs of the wave lamps can  have different color
values. In addition, lamps can be provided  with light
sources of other colors, for example, in addition to
the  red, green and blue LEDs of certain lamps, a
white and/or a yellow 5 LED and/or a cyan-colored LED
and/or an LED of amber coloration.  While the color
variations are somewhat complex by  comparison to
systems In which only monochromatic lamps or lighting
is desired, utilizing slight color differences in the
range of  several nanometere as well as slight
variations in the maximum 



10 lumen outputs or light currents, practically all
color mixtures can  be obtained with a system of the
type shown in FIG. 3. If the lamps are controlled by a
controller 12 through  the signal line 11 as shown in
FIG. 3, the lamp l0e can emit a  mixed color tons of a
certain color when the lamp 10a receives a 25
collective signal to the ECG l4e correspondingly
controlling the  three light sources. If the lamps
10*1 and l0ell are intended to  generate identical
colors, these lamps can receive Identical  control
signals from the controller 12. The memory 22e of the
electronic component IS& of the  20 lamp l0e according
to FIG. 3 stores a data set according to the
invention which describes the exact light color and
the maximum  light current or lumen outputs of the
individual light sources  13al, 13e2, 13e3. The
information can either be information as  such
directly obtained from the individual light sources or
25 information as to deviations of the light sources
from a standard  40 value or, in another alternative,
information in the form of a  correction factor.
Should the lamp 10e receive, for example, from the
controller 12 the signal to produce a certain mixed
color, the  5 electronic component 15e, based upon the
exact color value and maximum light currents or lumen
outputs of the three light sources  13el, 13e2, 13e3
will correct the control signal obtained and  operate
the light sources in the corrected manner through the
operating device l4e so that the light sources 13al,
l3e2, 13e3 as 



10 a consequence of the corrected control inputs,
exactly produce the  selected light color which has
been indicated by the control from  the controller 12.
In this manner, in spite of different color values and
different maximum light currents and human outputs of
the light 15 sources contained in the three lamps 10e,
10el and 10e", the three  different lamps can output
light of identical colors in practice.  The exact
mechanism for the correction using*correction matrixes
will be described in greater detail hereinafter. At
this  point however, it can be noted that the lamp 10e
of FIG. 3 has an  20 electronic component 15e in
which, in addition to the memory 22a, a separate
component 24e is arranged which can be termed a
correction  device or component. This correction
device, which can output a  corrected value of the
control signal from the controller to the  operating
device or the DAM ECG 14, can be formed as a separate
25 electronic component and can be or can contain a
microprocessor.  Alternatively, the memory 22e and the
correcting device 24e can  41  form a single component
in the electronic component 15e or form  part of the
electronic component 15e. For the sake of completion,
it should also be observed  that in FIG. 1 as well, a
corresponding correcting device (24) is  5 shown and
the artisan will recognize that such a correcting
device  can be located elsewhere and may be present in
the other embodiments as well. What is important is
that the correction can  be carried out in the
electronic component 15e when a control  



signal is received thereby from the controller 12 via
the signal io line 11 and is intended for the lamp
10e. For instance, such a  signal may indicate that
the lamp 10e is only to output red light.  The light
source 13el may not, however, emit the desired red
tone  of that light because it may have a color value
that may vary by  several nanometers from the required
red tone. The correction can is then also allow for a
mixing of small amounts of green or blue  light from
the light sources 13e2 and 13e3 to correct the light
outputted by the lamp 10e. FIG. 3 discloses an
embodiment where a separate  electronic component 15e
operates like the electronic component 15  20 in the
embodiment of FIG. 2. By analogy to FIG. 2, however,
the lamps be may have light sources 13e1, 13e2 and
13e3 of different  colors which have their
characteristics recorded in the memory 22e  which is
then found in the electronic component 14e (compare
the  memories 22c and 22d in the operating devices 14c
and 14d of FIG. 23 2). Such a modification of FIG. 3
is also within the scope of the  present invention. in
any case, it is also possible to have the 42  memory
22e read out by the controller 12 so that it can
instruct  the electronic component 15e to effect a
correction function or  make the correction itself.
FIG. 3 also shows a sensor 23 to detect a temperature.
5 This temperature can be the ambient temperature of
the lamp l0e.  Alternatively, a temperature of a chipo
namely, the LED chip can be  measured. It is also
possible to measure different temperatures of  



the individual light sources 13el, l3a2 and l3e3. The
ambient or operating temperatures of the Individual
10 light sources, especially in the case of LEDs,
themselves Influence  the operation of the LED and the
correction applied to the light  sources or matching
may take into consideration those temperatures.  The
data set which is then stored in the memory 22e can
also  describe the temperature dependent properties of
the individual 15 light sources 23el, 23e2, l3e3.
Since frequently the exact operating temperature
cannot  be detected, the temperature can be measured
to a certain  approximation, for example, based upon
the current traversing the  LED or actual usage at
particular ambient temperatures and the 20 electronic
component 15e can be connected to a device which
provides an instantaneous control of the light source
1391, l3s2,  1363 based thereon or upon the
temperature conditions in the 30  seconds or 60
seconds before then. The instantaneous or ongoing
control thus can take into consideration the actual
temperatures or 25 temperatures which approximately
represent the actual temperatures  to correct the
control signals optimally for the temperature 43
dependent conditions of the individual light sources.
One or more  temperature sensors 23 can also be used
in the other embodiments  disclosed. Finally, it is
also possible to provide an operating hour  5 counter
C in the electronic component 15s so that the duration
over  which the lamp (for example 10a), has been used
can be determined.  



In that case, the memory 22e contains a further data
set or information which includes the age-dependency
conditions of the  individual light sources. The
correction effected by the component  10 15e can be in
response, therefore, not only to the temperature
dependency of the light source operation but also to
the aging  dependency thereof and the corrected signal
from the controller 12  via the signal line 11
transmitted by the electronic component 15e,  to the
operating device 14e can likewise contain these
corrections. is Based upon the knowledge of the
temperature dependent  properties of the light source
and/or the knowledge of the age  dependent properties
of the light source, over various temperature  ranges
and/or over very long operating durations or lives a
high  color accuracy of the luminaires can be insured.
20 Similarly, in embodiments which have not been
illustrated, the data nets can contain the information
with respect  to temperature and age dependency of the
light source, which  information can be transferred
via the signal line 11 to the  controller 12 after
having been read out from the respective 25 memory,
e.g. memory 22e. A data set as to the temperature or
age  dependency properties of the light source or
light sources can also  - 44 be provided in the
controller 12 originally and, for example, in  the
framework of an initialization process, the controller
12 can  be informed by the lamps, for example, the
lamp 10a, which light  sources are contained therein
so that this aging or temperature 5 dependency
information can be used for control signal correction.



FIG. 3 shows that the electronic control element l5s
cAn  include a further memory 25e. This memory 25e
c4Ln receive a  mixture data set, namely, information
as to exact mixed colors  which can be selected. An
exact mixed color will be understood to 20 be a light
color which can be generated by a plurality of light
sources of respective color which when energized with
signals to  produce respective exact color values
and/or the maximum light  current or lumen output of
the individual light sources l3el, l3e2,  13e3 will
generate a precise mixed color illumination. L5 By
providing a data not containing a multiplicity of such
exact mixed colors and storing that data set in a
separate memory  25e or an appropriate part of another
memory of the system, a  selection can be made, for
example, via a device 26 shown  schematically in FIG.
3, for example, a kind of color 20 potentiometer, to
enable one of, for example, 12 selected colors to  be
outputted. The selector 26 may, of course, be a set of
push  buttons or some other key pad or push button
switching device. The advantage of a selector 26 for
selecting among exact  mixed colors is that a
plurality of different lamps each with the  25 same
mixed data sets can be provided so that the different
exact color values and different maximum light
currents of the different  - 45 light sources of the
different luminaires can be ignored when the  user in
the simple manner described via the selector 26,
wishes to  output identical exact light colors from
the multiplicity of luminaires.  



5 Naturally, the memory 25* and the memory 22e can be
formed by a common memory. The selector device 26 for
the  selection of the mixed color can be formed In the
same component as  the memories 22e and 25* or
provided In the same component an the  correcting
device 24e as a separate element or as part of the 10
electronic component l5e. The device 26 can be
incorporated in the controller 12,  if desired, or can
be operated by the controller 12 and can be  either an
electronically triggered or manually operated device
which can pass its control signals through the
controller 12 or  is create control signals for exact
mixed color selection independently of the controller
12 if desired. Advantageously, the data sets recorded
in the memories  22, 22b, 22c, 22e can contain
information as to the maximum light  current or lumen
output of each light source as well as to the 20 exact
color value or color spectrum thereof. Depending upon
the  type of light source used in the luminaire, it
can be sufficient,  however, to provide information in
the memory of only one of these  two characteristics.
For example, it may suffice to provide information as
to the exact color value when the color values for  25
such light sources vary greatly but the maximum light
current or  luman output varies only slightly. - 46
Conversely, when there is a significant variation in
the  maximum light current or lumen output of the
different Me but  their color values practically do
not varyt it may suffice for the  



memory to have a data set containing only information
as to the 5 maximum possible light current. Finally,
for the different light sources, independently  of
their types, different age dependent and temperature
dependent  properties can be provided. When these
properties strongly effect  the light current or the
exact color value, the data setting can to include
such information although the information may be
omitted if  the aging or temperature dependency of the
particular parameter is  small for the particular
light source. FIG. 4 illustrate& a further embodiment
of a lamp or  luminaire l0f which is described below.
is The lamp or luminaire 10f, whose housing is
represented  by the dot dash line 10", can be
connected to a signal lize 11,  e.g. a two wire line
of a network of such lamps operated by the  controller
12. A voltage or power supply line can be provided for
the luminaire as has been described in connection with
FIG. 2. 20 The luminaire 10f is comprised of two lamps
10fl and IM  each of which comprises three colored
light sources. The lamp  10fl, for example has a red
light source 13fllj a green light  source l3fl2 and a
blue light source 13fl3. The light sources can  be
identical to the three light sources 13f2l, 13f22, and
13f23 of 23 the second lamp 1Of2 and all the light
sources can be LEDs.  - 47  Each lamp 10fl, lOf2 can
contain its own individual  operating device or
electronic control goar ECG 14fl and l4f2 The EOGe
14fl and 14f2 for example DALI RGB electronic control



gears. 5 A feature of the luminaire 10f is that the
two lamps 10fl  and lGf2 can be spaced apart from one
another can be Spaced &part  from one another and
even. They nevertheless have a comwn  electronic
component 15f which has a memory 22f Recov"d in the
memory 22f is a data set which contains the
characteristics of the 10 different light sources
13fll, 13fl2f 13fl3, 13f2l, 13f22, l3f23 of  the lamps
10fl and IM and in particular exact color values
and/or  the maximum light currents or lumen output& of
the individual  lamps. The electronic component 15f
can have a characteristic  is DALI address so that it
can be addressed by the controller 12. In  a unique
manner, the electronic component 15f like a
conventional  DALI operating device or ECG can then be
accessed by the controller  12. The electronic
component 158 , however, is characterized by  the fact
that It does not simply pass control signals through
but 20 rather corrects the control sections fed
thereby to the operating  devices 14fl and IM of the
two lamps l0fl and IM. The  corrections are light
sourc dependent and typically different for  the two
sets of light sources in the two lamps 10fl and lOf2.
If the electronic component 15f illustrated receives a
25 control signal from the controller 12, for emn le,
which is to  generate a certain light color, then
based upon the individual  - 48  corrections and
matching of the actual measured color value and/or
light current maximum of the individual light sources
of the two  



lamps, corrected control signals are transmitted to
the operating  devices so that the two lamps 10fi and
lOf2 will generate actually  5 exactly the same light
colors. The electronic component 15f can, of course,
address  also a greater number of operating devices
1492, 14f2 to manage  them so that at the output side
of the electronic component 15f,  practically a
subsystem of a DAM network can be connected. Since to
the electronic component l5f of the DALI network has
only one  address, a very large number of lamps can be
managed rather than a  limit of 64 subscribers to
which the usual DALI network would be  restricted in
the absence of the intermediate electronic component
l5f. M Such an arrangement using the electronic
component 15f  can save addresses in an overall DALI
network and can  nevertheless service a large number
of operating devices 14fl and  l4f2. The component 15f
serves in addition to be sure that the  lamps 10fl and
lOf2 will output the identical colors. 20 FIG. 4
shows, in addition, that the electronic oomponent  l5f
can be equipped with two or more temperature sensors
23fl,  23f2. The temperature sensors measure the
different ambient or  local temperatures (operating
temperatures of the lamps) to provide  a correction
for temperature-dependent properties of the individual
25 light sources in the afore-described manner.  - 49
FIG. 5 shows a standard color table as is known in the
field of light technology and is of the type found,
for example# in  



the Lange Handbook for Illumination, published by the
German Light  Technology Company, 4th Edition, 1996,
page 16. From this 5 reference and general principles
in light technology, it in  understood that the
standard color table is a substantially  triangular
surface with a right hand region 27 to which the red
color is assigned, a lower left region 28 to which a
blue color in  assigned and an upper edge region 29 to
which the green color is 10 assigned. A central region
30 is the region of substantially  white light. The
intermediate regions represent mixed colors  obtained
by mixing of the individual primary colors. The
standard  color table shows theoretically all possible
colors which can be  outputted by an ideal lamp with
three ideal light sources, namely 15 a true blue light
source, for example a blue LED of a lamp as
described. The other two light sources are a true red
LED and a  true green LED. A blue LED emits an exact
color value which is unique  only for that particular
light source and can differ from the exact  20 color
values of other blue LEDs. The crosses indicated at 31
in the region 28 of FIG. 5 represent a group of
measurement points for  the color values of blue LEDs
produced by an LED manufacturer and  supplied to the
lamp maker. Since these measured values lie at
different locations in  25 the color triangle of the
standard color table, by mixture of the  blue light
with the light from a red or green LED in the same so
luminaire different color tones can result and the
color field may  



not cover the entire color space of the color table as
represented  by the area 32 but rather for example,
only a limited color space  33 as represented by the
triangle in FIG. 5. 6 The attainable color space is
therefore significantly  'limited with respect to the
theoretically possible color space.  This attainable
color space in different for each lamp based upon  the
different color values of the individual light sources
and  represents the totality of the mixed color
illuminations which can 10 be actually outputted by
the luminaire. The control device 12 can be provided
to manage a  multiplicity of lamps 10e according to
FIG. 3 or other lamps  or luminaires and can have a
display device which in FIGS. 6 and 7  has been
indicated as a whole at 34. FIG. 6 and 7 show only the
15 content of the display in this. The display which
is selected is a  display like that of a standard
color table although other color  space displays can
be provided, for example a color wheel, color
pallette or the like. rrG. 6 shows that the display
device, for example a 20 computer screen, can show the
actually attainable color space 33 of  the respective
lamps. For the case in which a multiplicity of
different luminaires are managed by the controller 12,
the display  can cover any number or group intended to
operate together. In  FIG. 6 the display which is
monitored by the service person shows as a triangle of
the mixed color illuminations which can actually be
produced by the managed or controlled lamps or
luminaires. - 51  



In addition to this triangular display, FIG. 6 shows
five circles 35a, 35b, 35c, 35d, 35e which are
projected , like a  kind of template on the actually
attainable color space 33. The  five discrete mutually
spaced circles form In total a subcolor 5 space or
color subspace 35 which represents a true portion of
the  attainable color space 33. FIG. 7 show in an
illustration which can be compared with  FIG. 6 the
actual attainable color space 33 and another subcolor
space 36 which differs from the suboolor space 35
according to FIG. to 6. The suboolor space 36 has been
shown basically an a closed  flat region with a
predetermined contour K which also form a true  part
of the actually attainable color space 33. This
subcolor  space 36 is likewise projected like a
template on the actually  attainable color space 33.
15 A service person monitoring the display can select
a  desired subcolor space from among a plurality of
subcolor spaces  (for exe Is 35 and 36) which have
been stored in the memory of the  controller 12. The
person monitoring the system thus can easily  produce
mixed color illumination which can be exactly
reproduced 20 from predetermined available
illumination information stored in  memory in the form
of the actually attainable color spaces, the
particular subcolor space which can be projected on
the actually  attainable color space and the specific
mixed color illumination  from the subcolor space. 25
In all embodiments a super control line 37 can be
provided as for example has been illustrated in FIG. 1
which can  



- 52 bypass the electronic control element 15b and
cause the respective  operating device (e.g. l4b) to
operate without correction. Such an  Override or
direct operation can be desired for example when a
user  wishes to generate the maximum possible light
current or lumen, 5 output from the luminaire top
independently of the color to be  produced or for the
case In which compensation or correction may  not be
desired. The lamps or luminaires of the invention to
the "'tent  that they offer electronic components 15
which are separately 10 provided with a memory and
especially are intended to have &  correcting
function, can function &A converters of the type in
which especially DRLI control signals control signals
can be  converted into corrected DAM control signals
for a downstream  operating device. Alternatively,
they may participate In other is conversion , for awn
le, In protocol translation like a kind of  gateway,
for example, from DMX to D= or from DALI to DMX, or
from  DALI to pulse width modulated signals or frm DAM
to a LON bus or  an EIB bus or vice Varga. These
conversion functions are preferably directly  20 in-
gratad into the &*,Rarately 15d, l5e, 15f. The way in
which the electronic component 15e of a  luminaire 10e
according to Fla. 3 and particularly the way in  which
the correcting device 24e of the electronic component
15e Of 25 the lamp effects a correction of the control
signal received from  



the controller 12 is described in greater detail
below. 53 The signal transmitted by the controller 12
and received  by the electronic component 15* can have
for example the form of a  current vector of the type:
J1b  whereby the individual components xr,, 19 and:,Ib
are respectively  the corrent components which are to
be sent to the three light .  sources 13el,.l3e2 and
l3e3. The current component Ir of the light  current
refers to the light current of the red light.sources
13el.  It should be clear that the current components
Irf Iq and Ib am  each lie between 0 and 100% and when
the DALI protocol is used each  of the three values
Ir, 19 and xb can be defined,with 8 bits so  that 256
different grad ual subdivisions vill be possible. The
current vector I with the current components Xr. Xg
and lb is aupplied as an input signal or input tnthe
electronic  component 15e. From the electronic
component an output,signal  (output) is transmitted to
the respective operating device 14e  which in also a
vector and of the form OM g  r  0  Obj  -54 whereby
the three variables Or, 09 and Ob each represent a
light  current which will be actually emitted by the
three light sources  



l3el, 13e2 and l3e3 after the correction has been
carried Out. ThO  variable Or represents the light
current emitted by the red light 5 source l3el.
Purthermore values Or, Og and Ob lie between 0  and
100% and, in the case of an eight bit resolution,
encompasses  256 light current values. The electronic
component 15a automatically carries out a  correction
of the input signal X to the output signal 0 and the
IQ correction can be of the form 0 = X*1 who" K is a
matrix. The  matrix can be or is representative of the
aforementioned data not  and includes information as
to the characteristics of the light  source. The
matrix in of the form, for example: rr rg rb  is K =
gr 99 gbj  br bg bb The matrix has nine entries for
which the following  typical values can be given: The
values for rr, gg and bb are z 70 P4 and g 100* with
light sources like colored LEDs. Similarly, the values
Xg, rb, gri  20 9b, br and bg are a 0% and :s 5%.
Furthermore, the minimum output (e.g. 70%) < (rr + rg
+  rb :c 100%. 55 The minimim output in for example
the conceivably  smallest maximum light current of a
light source. For  clarification it may be assumed
that the input signal has the form  r= 0 



0 This means that the signal transmitted by the
controller  12 is intended only to control the red
light source 13*1. Since the red light source 13al has
an exact color value,  a so-called actual color value,
from which a *at point color value  may deviate (i.e.
deviating from an ideal red by several 10 nanometexa)
, it may be necessary to mix small amounts of grom or
blue light from the light sources l3e2 and l3e3
therewith so as to  achieve the desired redness that
is the desired mixed colored  illumination and overall
light distribution. The output can then be datermined
in accordance with the  U formula 06 r*K= 0  0 -56
from which It is clear that in the case in which the
Variable$ gr  and br will deviate from 0, the output
vector would correspond to  0 = gri rr  br  Which
represents the control signal which is outputted to 5
the operating device l4a and also contains green and
blus light  components when gr and br are not equal to
0. rroe t:he foregoing it will be apparent that the
variables  gr and br give additional light components
which are to be mixed  



with the light from the red light source or LED l3el
to produce a  20 certain predefined exact red tons or
coloration. Stated otherwise, the electronic component
150 which I&  to ensure that an exact color value of
the red light source 13* is  produced can take into
consideration an actual value which deviates  from a
set point value of the red light source 13el.. The is
correcting device or circuit 24e of the electronic
component 156  or that component Itself, through the
use of the correcting matrix  X can effect the desired
correction and produce an exact mixed  coloration. The
matrix X an described has nine constants which  each
typically require me byte, i.e. eight bit*. The
correcting go matrixes can be more complicated when
color differences, maximum  possible light color
differences or maximum lumen outputs and their
temperature dependencies must be considered. In this
case, the - 57  output 0 is determined from the
temperature dependent correctioxi  matrix K(T) and the
input signal, I in accordance with the formula 0  X
(T) * 1, whereby rr(Tr) rg(Tg) rb(7b))  K(T= gr(k)
99(T9) gb(lb)  br(P) bg(Tg) bb(7b)) 3 This matrix has
nine matrix terms which are temperature  dependent and
it assumes that the temperature dependencies of the
values a known at least approximately or have been
determined at  least approximately by measurement. The
temperature torut Tr in, for exa le, the temperature- 



10 of the red light source, the temperature Tg is the
temperature of  the green light source and the
temperature Th in the temperature  of the blue light
source. Generally It suffices to wMaSure a  single
ambient temperature, for example, the circuit board
temperature and thereby provide a single temperature
measurement 15 value M. Knowing the channel outputs 0
and the temperature  measurement value X, the actual
temperatures of the individual  light sources (rad,
green, blue) can be deduced. rinally, the correcting
matrix K can Include a correction  factor which takes
into consideration the dependency of the light  20
generation by the individual light sources. In that
case a correction matrix with the age dependencies can
be provided in  the form of 58 rr(Ar) rg(Ag) rb(Ab))
K(A) gr(Ar) gg(Ag) gb(Ab) I br(Ar) bg(Ag) bb(Ab))
whereby 0 = X (A) *1. The values Ar, Ag and Ab, that
is the aging of the light  sources are determined by
integrating the associated light source  dependent
output signals over U . There can be an intermediate
storage of the Individual outputs Integrated over W .
To permit both color and light curz*nt differences and
the temperature and aging characteristics to be taken
Into  consideration, finally, the correcting matrix
which is used and  stored in memory can be of the form



rr(Tr,Ar) rg(Tr,Ar) rb(Tr,Ar)'  K(T,A) = gr(TgAg)
gg(Tg,Ag) gb(Tg,Ag)  br(Tb,Ab) bg(7b,Ab) bb(Tb,Ab))
Preferably the cozxecting device 24e utilizes the
latter  correcting matrix and multiplies the input
vector I in the form of  the controlling signal
received from the controller 12 by the  matrix K(TA)
to produce the output signal which in transmitted to
the operating device 14s. Am has previously been
described, the matrix can be  utilized directly in the
controller 12 when, for example, the  59  matrix value
K is not a temperature and/or age dependent matrix and
is downloaded from the memory of the lamp to the
controller. Alternatively only a part of a stored
correction matrix,  for example the age dependent part
or the temperature dependent S part can be used or the
correction carried out only with respect to  the color
value or the maximum lumen output. FIG. 8 shows in a
schematic and broken away partial  section from the
side an embodiment in which the light source l3gr  for
example, an LED, is a surface mounted diode SM. The
SMD-LED  10 13g is here fixed on a printed circuit
board 38 on which is provided a memory 22q in which a
data set assigned to the LMD 13q  is stored. This data
set can be *no of the correcting matrixes  wb1ch have
been described and which can include characteristics
of  the light source 13g. The light emitted from the
LED 13g has been IS symbolized by the arrows spreading
therefrom. 



It will be apparent that the light 139 togothe with
the  circuit board 38 and its memory 22q form a unit
which can be  mounted as such in the lamp. The memory
22q can be connected via  conductor tracks of the
board 38 electrically with the LZD 13g. In  this cAse,
the memory 229, which typically is an electrical
component and which may preferably contain a
microprocessor, can  also serve as a control unit for
the light source 13g. The light source 13g can be a
monochromatic LED or can  represent a number of LEDs
with different colors. 25 When the memory 22q is
electrically connected with the  light source 13b on
the circuit board it suffices to connect the  60
entire unit representing at 39 in FIG. 8 with a pair
of conductors  in the system of FIG. 1. For the case
in which the memory 229 is not electrically,
connected with the light source 139, separate
communications, plugs  3 or contacts are provided on
the unit 39 to enable the memory 22g and separately
therefrom, the light source 139 to be connected to
the other elements in the lamp 10. d manner and as  In
the memory 229, in the aforedescribed described with
respect to the embodiment of FIGS. 1 to 4 or in a  10
similar way, a data set Is recorded which on les a
correction of  the control signals to the light source
13g. A distinction over  earlier light sources is that
the light source 139, usually a  single diode but
possibly a number of diodes of different colors,  



in specifically associated with the memory 22g whose
data not 13 specifically contains the critical
information with respect to the  light source. The
contents of the memory 229 can be either read out so
that the correcting function can be handled by a
correcting device  which can be provided in the lamp
separate from the unit 39 or such  21 that the memory
can carry out the correction itself. When a readout is
Involved the controller 12 can assume the correcting
function. it is also possible in the embodiment
illustrated in  FIG. 8 to provide a correcting device
249 on the circuit board 38  and as part of the unit
39 to correct the signal supplied to the 25 light
source 13g. The correcting device 249 and the memory
229r can  have respective microprocessors and as prom
storage, can be a 61 single electronic component with
a microprocessor and EEPRCU  storage or may be
respectively a microprocessor and an B&PROM  memory.
The memory 22g which is assigned to the light source
13gr  a can also be made structurally independent from
the light source 13g  and from the component 39 and
can be in the form of a data carrier  for example a CD
RON or an SD card which is packaged with and sold
with or supplied with the light source 13g or the
component 39 in  this case, the light source 13g and
the memory 22q are provided or 10 supplied In a unit
which prevents the memory 22g and the light  source
13g from being separated until the light source is
incorporated into the lamp. This enables a
decentralized read out  



of the contents of the memory when for example the
light source 13q  is put into the lamp 10 and the
memory road out to the controller 13 12 separately
from the connection of the light source to the lamp.
Mhan the memory 22q and the light source 13g are
separate  from one another, it is possible to provide
a component of the lamp  which can read out the memory
22g when the lamp is mounted in the  lamp or the
mounting is complete. 29 While !FIG. 8 shows an LUD an
the light source, other  light sources can be provided
with camps Is memories 22g, for  OZA Is the memory can
be provided in a lamp socket or carrier for  another
type of clamp and it the lamp forms a unit with some
-other  kind of operating device the memory 229 can
also be arranged 23 thereon. The data set can be
recorded in the memory 22g when the  light source 13g
or the unit 39 are fabricated and the factory - 62
recordal of the data set ensures that it will be
preferably applied  by the manufacturer. The invention
is deemed to include all of the features Of  novelty
described have individually and in every possible
combination and each in combination with all of the
various  embodiments described. 63 I Claim: 2 1. A
lamp comprising at least Ono light MOUCCO 3
controllably addressable through a signal line; and a
memory 4 containing a data sot describing at least one
characteristic Of  



S said light source. I 2. The Lamp defined in claim I
wherein the data got  2 contains a measured value of a
parameter of &aid light source.  2 3. The lamp defined
in claim 2 wherein the data set 2 includes information
as to a maximum measured light current of *aid  3
light source. 1 4. The lamp defined in claim 3 wherein
the data not 2 includes information as too an exact
light color and/* wavelength  3 and/or spectrum of
said light source. I S. The lamp defined in claim 2
wherein said data set a includes information as to a
temperature dependent property of said  3 light
source. 1 6. The lamp defined in claim 5, further
comprising a a sensor for detecting a temperature
affecting the operation of said  3 light source. 64 1
7. The lamp defined in claim 2 wherein said data got 2
includes information as to an aging-dependent
characteristic of the  3 light source. 1 S. The lamp
defined In claim 7 wherein said memory is 2 connected
with a device for detecting an operating duration of
the  3 light source. 1 9. The lamp defined in claim 2
wherein said data not in  2 written into the memory
upon manufacture. 1 10. The lamp defined in claim 2,
further comprising a  



2 controller is connected with said signal line. 1 11.
The lamp defined in claim 10 wherein *aid UM is  2
connected to a current supply line. 12. The lamp
defined in claim 10 wherein said controller  a
communicates with the lamp with control signals in
accordance with  3 the DAM protocol. 1 13. The lamp
defined in claim 10 wherein the lamp is  a provided
with a DALI electronic control unit addressable by
said  3 controller. 65 1 14. The lamp defined in claim
13 wherein said electronic  2 control unit is
connected with the voltage supply line and the 3
signal line. 1 15. The lamp defined in claim 14
wherein said light  2 source is connected with the
electronic control unit. 16. The lamp defined in claim
15 wherein said memory in  2 located in said
electronic control unit. 1 17. The lamp defined in
claim 16 wherein said memory is  I readable by the
controller. 1 18. The lamp defined in claim 17 wherein
the date not is  a transmissible over the control
line. 1 19. The lamp defined in claim 18 wherein the
controller  2 transmits control signals to said lamp
upon reset of the data set  x based upon properties of
said light source. 20. The lamp defined in claim 10
wherein the controller  a uses the data set for a
correction to control signals transmitted  



3 by said controller. 1 21. The lamp defined in claim
20 wherein the memory can  2 be overwritten upon
readout of said data set. - 66 1 22. The lamp defined
in claim 16 wherein the memory in  2 a light scene
memory of a DAM electronic control device. 1 23. The
lamp defined in claim 15 wherein said memory is  a a
component of a separate electronic circuit element
which is 3 connected with the electronic control
device and the signal line.  1 24. The lamp defined in
claim 23 wherein the component  2 is located in a
housing of the lamp. 2 25. The lamp defined in claim
24 wherein *aid component  2 is connected ahead of the
electric control device. 1 26. The lamp defined in
claim 25 wherein the component  2 corrects or matches
control signals received from the controller  3 based
upon the data set and transmits the corrected or
matched 4 control signals to the electronic control
device. 1 27. The lamp defined in claim 12 which has
at least two  2 light sources of different colors
individually addressable by said  3 controller for
producing a mixed color illumination. 1 28. The lamp
defined in claim 27 wherein the data not  a written
into the memory includes at least one characteristic
of  3 each of the at least two light sources. 67 29.
The lamp defined in claim 26 wherein said component  2
is connected with a plurality of said electronic
control devices. 



30. The lamp defined in claim 29 wherein said memory
2 includes different data sets containing
characteristics of 3 different light sources. 1 31.
The lamp defined in claim 30 wherein the component  2
corrects or matches control signals received from the
controller a based upon the different data sets and
the corrected control 4 signals are transmitted to the
plurality of electronic control  5 devices. 1 32. k
lamp having at least two light sources of 2 different
colors, especially at least one red at least me gram
3 and at least one blue light source, addressable with
control 4 signals supplied to the lamp through a
signal line from a 5 controller, the lamp having a
memory containing a data set with  6 information as to
an exact color value of the individual light 7 sources
and/or containing information as to maximum light
currents  I of the individual light sources, whereby a
correction device is 9 provided which corrects the
control signals based upon the exact  10 color values
and/or the maximum light currents and operates the  12
individual light sources with corrected control
signals. 68 1 33. The lamp according to claim 32
characterized in that  2 the correction device is
associated with the lamp as a component 3 thereof. 1
34. The lamp according to claim 33 wherein the 2
correction device Is a component of the electronic
control element  3 of the lamp. 



1 35, The lamp defined In claim 32 wherein the
correction  2 device is a component of an electronic
control device of at least  3 one lamp. 1 36. The lup
defined in claim 32 wherein the correction  2 device
is located in the controller. 1 37. A lamp having at
least two differently colored light  2 sources and
especially at least one red, at least one green and at
3 least one blue light source individually add unable
by control 4 signals, the lamp having a memory in
which a data not containing  S information an to an
exact color value of each individual light  6 source
Is maintained and/or containing information as to
maximum  7 light currents for the individual light
sources, whereby a device  I for producing color mixed
light patterns is provided In which 9 specific exact
color mixing is affected by controlled operation of
20 the individual light sources taking into
consideration the exact  11 color values and/or
maximum light currents. 69 1 38. The lamp defined in
claim 37 wherein the lamp has a  I memory in which a
mixed data set with information as to a plurality  3
of colors to be mixed can be stored. 1 39. The lamp
according to claim 38 which is provided 2 with a
device for adjusting the exact colors to be mixed
based Upon  3 the mixed data set. 3. 40. A device for
controlling at least one lamp having-at  2 least two
differently colored light sources, especially at least
3 one red, at least one green and at least one blue
light sourose for  



4 generating a mixed color illumination from the lamp
and wherein the  5 light sources are individually
addressable, said device responding  6 to information
as to exact color values and/or maximum light 7
currents of the individual light sources for
signalling a color  a space attainable by the lamp. 1
41. The device according to claim 40 wherein the
device  2 contains information as to a subcolor space
which can represent a  I true partial quantity of the
attainable color space. 1 42. The device according to
claim 41 wherein the device  2 indicates a subcolor
space. 70 1 43. The device according to claim 42
wherein the 2 subcolor space is projected on the
attainable color space as a kind  3 of template. 1 44.
The device according to claim 43 wherein the device  2
comprises a memory which encompasses a group of
several subcolor 3 spaces. 2 45. The device according
to claim 44 wherein the device  2 enables a selection
of a subcolor space from the group. 1 46. A light sou
for a lamp which has a memory  2 associated with it
into which a data set can be registered.. 1 47. The
light source defined in claim 46 wherein the  9 data
not describes a characteristic of the light source. 1
48. The light source according to claim 47 wherein the
2 date set contains information an to a maximum
measured light 3 current of the light source. 



1 49. The light source defined in claim 48 wherein the
2 data set includes information as to an exact
measured light color  3 and a wavelength and an exact
spectrum an measured of the light 4 source. 71 1 50.
The light source defined in claim 49 wherein the  2
data set includes information with respect to a
temperature 3 dependent property of the light source.
1 51. The light source defined in claim 50 wherein the
2 data set Includes information an to an aging
property of the light  3 source. 1 52. The light
source according to claim 51 in which the  2 data set
is inscribed in the memory an a factory setting upon 3
manufacture. 1 53. A light source according to claim
52 wherein the  2 light source upon mounting in a lamp
is directly or Indirectly  3 addressable by a
controller via a signal line. 1 54. The light source
according to claim 53 wherein the  2 memory is
readable by a component of the lamp and/or by the 3
controller. 1 55. The light source according to claim
54 which is  2 formed by an LED affixed to a circuit
board, mounting plate or  3 light fixture and the
memory in provided on a circuit board, 4 mounting
plate or light fixture. - 72 56. The light source
according to claim 55 wherein a 



2 correcting unit is provided which corrects control
signals received  3 by the light source based upon the
data set including an exact 4 color value of the light
source and/or a maximum light current 5 thereof and
controls the light source with the corrected control
6 signals. 57. The light source according to claim 56
wherein after  2 mounting of the light source in or on
the lamp the data set is 3 transmitted to another
electronic component of the lamp. 1 58. A method of
operating a lamp comprising the steps of:  2 (a)
providing at least one light source irk a lamp 3
housing; 4 (b) at a t' of manufacture storing in a
memory assigned  5 to the laxp at least one data not
including information specific to  6 the light source,
said information comprising of at least one item  7
selected from the group which consists of: a (i) an
exact color value of the light sourcet 0 (Li) a
max4ro"m light current of the light source,  10 (lil)
an aging-dependent property of the light it source, 22
(iv) a temperature-dependent property of the light  13
source, 14 (v) the wavelength of the light source, and
is (vi) a spectrum of the light source, 73 (c)
downloading said data set to a controller; and 17 (d)
addressing said light source selectively through a  



is control line connected to said lamp with signals
corrected with  29 reference to said data not
downloaded from said memory. 1 59, The method defined
In claim 58 wherein said memory  a and said controller
are provided in a relationship to the law 3 selected
from: 4 1) said memory and said controller are both
located in  5 'the lamp; 6 11) said memory Is located
into the lamp and said 7 controller is located in a
central control system connected to the  0 lamp by
said line; and 9 111) said memory in a data carrier
separable from said  10 lamp and marketed therewith
and said controller is located in a n central control
system connected to the lamp by said line or in in  12
said lamp. 2 60. The method defined in claim 59,
further comprising 2 the step of measuring at least
one item of said group for the Light  3 source of said
Lamp. 74 






