! LAMP SPECI FI CATI ON CROSS REFERENCE TO RELATED
APPLI CATION This application is related to the
commonly owned s copendi ng application Serial Number

e 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 | NVENTI ON My
present invention relates to | ggggs and | anp systens
and to a nethod of operating a lanmp (lum naire) or
| anp system More particularly, the invention rel ates
to a |lanp having at | east gé@“lxif.‘gﬂo“source which is
addr essabl e over a signal Flne, o Tanp systens
i ncludi ng such Ianps, to a network or arrangenent for

addressing the ghght source thereof, and to a nethod
of operating s&RE9S BECRRINGHNEL GELMEED ARPERFATAMNs o

Lanps havin | o e iBimSAY Bned
addr essed f%P§%ﬁ%&@?%ﬂgﬁﬁb%%??%raﬁﬁfbugh g signgi Ii%e
s ar ecofefidlyy application 1Sardell Nustleh Mg 0B aIS6nEted @3 Maxch 2005

decade By LNS a5L905e 19 2b04c09280R '¢E8dd 3% pebruary 2008, tne

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

-
N

10 Convantion.
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FIELD OF THE INVENTION
My present invention relates to lamps and lamp systems
and to a method of oparating a lamp (luminaire) or lamp system.
More particularly, ths invention relates to a lamp having at least
Y | 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 thexecf, and to a methed of oparating

BACKGROUND OF THE INVENTION
20 Lamps having at least one light source which can he
addressed for individual control through a signal line are widely
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The invention is especially concerned with such | anps
whi ch can be used as interior lighting, exterior
lighting, for S accent lighting or object

illumnation, for |andscape lighting and building and
structure lighting and for the illum nation of
surfaces, ground areas or specific objects or regions,
including orientable Iighting and decorative
lighting. The invention also can be said to relate to
such [anmps whi ch upon manufacture, that in ILO at the
factory n have at J|e 0 j u Lt

t naesr g Btve ke dhaeeT BB CBSeaieTBy SR BEA Y B e
r efapprieatibe. part of a |anp which actually produces

the light. As the discussion below wll show, tha
sour ce nor TR daKertion hHresperialfy ‘6?1‘?‘6?“%3'%@“&’ lamps

I QR et b4 g:gqlﬁogée SnkbE3 li%éihey%tkbfoi Qi ghtigt for

source as use ere wll enconpass all other [ight

generatt Ndghtienent okdrdt ilpeinatdone| for Ipedarapaclighting and

i ngandescent, fluorescent,, .di scharge,,. 0l e

an “Iilg‘;jé‘q F‘ﬁ%t‘“%ﬁ{'ﬁ’é’s Egﬁt&?gc%? “‘%r ek ﬂf%"@ %Errg%} %BR

19 S%Z'Za&ﬁlgﬁgunﬁhﬁrea%ocasﬁiﬁﬂ!ﬁc Qbjbbes PECERSions, including
application, it is already known to assenble a

nulosiphtableylightingnend: deconaziye ddehbing. THhe teyertdop also
conprises Lpld city h Qa1 I GRMuERbtidal, Cthat 4
|a%§,§%ﬁa§ﬁr%at§ggj’%°oﬁtgr% hu%?’?‘s%'ﬁgﬁl Shon HHiERsbAd g e
additessbe tfhetdbpnpeamnnchvar anwatt coet Lights sgumdes £otted to the
control 25 information over a separate signa

trdM®Ri ssion line to them In the state of the art

represent edphly gl St1a%ht e4Bureat g aFe ha8aaeb rédfer to the part

i ndi vidual |1ght source and control information which

i S of a lamp which actually produces the light. As the discussion
below will show, that source more coften than not will be one or
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, discharxge,
glow, halogen and like light souxces.

From German Patent Document DE 19 817 0731 of the
assignee of the present application, it is already known to
assemble a multiplicity of lamps to a lamp natwork.

This system, comprises a multiplicity of individuallg
controllable lamps, which has a control unit which can individually
addrass the lamps and tranasmit control signals or control

information over a separate signal transmission line to them. In

the state of the art represented by this system, each lamp has an



transmtted over the signal line to this Iight source
will generally be information which can switch it on
f or off, can dimit or can cause it to flash or blink
- or the like. For the case in 5 which the |anp may have
a nunber of light sources of different colors, the
control information can al so be such as to affect a
col or change in the illum nation produced by the | anp
so that the illumnnation is a m xed col or
“illumnation. To the extent that the present invention
al'so rel at t which. i.s canne [
syst vﬂ%‘ %W%Pk 8?”?%8? |%Mﬁf?1jm@SﬁFféFPdnghlgﬁps
andeddfispictedChvart RBe d:yiRs Nae be thasl Iyhtesolyte 90A
or nore controllers or control units through signa

| i raeperably bpninfermphians whtdp e gk oL tappI §F 05 s g dim 1t
SySJ:e gg.n é%luLQOHQQo”Has%XSLLﬁ' lyr Uelizé”psp&ﬁ t}lbecase in

invention may 1s be connected in a network operating
51N ﬁhiehrthynaempwﬁdy hivn BAhﬁmboprom(might dobirked RifgHi Eferent
Addr essabl e L|%¥t|ng Interface) is.a

corfiRIEE oriepPRRTTES IHIPEPatHED bR L 50 e BRGNP to offect a

COMRABL CshanBe if'&nRALI1ESSAGIA! %%ucﬂ@'@ Yha(Xihp so that the
Central Federation of The Electrotechnique Industry

;0 andilEnsEnatdnhchs landised yol@VEXjumirationt he publ i shed
‘ handbopk DA L Z%é(l; D@‘ ?H%? &51 vi t&’aengu tvr&% irpxg fﬁ.tsg Yralates to -

conmunity o aum

10 Mund almp #f.eerraw)conﬁeawslemxt epswt;s.-o‘héuuagk oof i.ndi.vidua].ly
multiplicit nps has been &at forth in whic

| a
eamnm:ptahig heTEeopt hYEh AEh SAOE( LUFRA SBbiRY Gpatrolied by
& \?\E?J e Wutc&g' Q&\t‘:‘:g'.ligrso Brong@xre@t:i r‘lﬂxi‘ég' £ e&’ig%ﬁl lines, the

a nmenory into which address data "and
| i ginvestiome ik ndlgondéeensdl carapbéy tcns:cr:h bewktems .

gegi stered. A.'-I.rtl;]}?oulggngost ae?cgfus vely, I1:.'!161 an‘an!s ogtt\:lipa Knvenetion may

15 be connected in a network operating in accordance with the DALI
protocol. DALI (Digital Addressable Lighting Interfacae) is a
signal connactions protocol that has been accepted by companies in
the DALI association, namely, the Central Federation of The
Electrotechnique Industry and Electronics Industry (ZVEI).

20 In the published handbook DALI (AG DALI an activity of
the industry community of ZVEI", Richard Pflaum Publishers, Munich,
Germany), a system for controlling a multiplicity of lamps has been
set forth in which each lamp has a respective DALI elactronic
control gear (switching unit) or operating unit or device which has

s a memory into which address data and light scene information can be

inscribed or registered. The lamps assembled in a DALI network are
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connected wth the common controller via the signa
connection line. Mention may al so be nmade of the

| anps described in the above-identified copending
application in that context. 5 For the case in which a
nunber of |anps are provided directly adjoining one
another in the sane space to be illumnated, i.e.

next to one another, and serve to illum nate for
exanpl e the sanme surface or directly neighboring
surfaces, it is inportant to be able to control the
col ors, brlghtness and |ike paraneters é tfe

i NATRAPAGERTY P HhtDeaRRmaRy SORYFEL LoX ."émt‘t‘*oﬁ paal ggnpgahion
thepsneW | | be matched. Wen, for exanple, a wal

having a |l ength of & number of motors is to be

f1 ood- | i ght Menthenamayrddee bd madapet the| wrpsddesoribpd da the

and .even, ss_di f.feren

i P EPptad oS S S ibel BF (D Bontene,

or differenkokstie ghke IAUWRES Gaﬁhnhb%hfeoﬁ/aramﬁiimpkaridad
fabrication, for exanple with respect to HHX|num

poskinertly iagheindmgr epp Sookbey Ainthe) #are APASAL &9 be {ijuminated,
|
o dPraZr%xﬁd‘iSeéjn ??%&%@”Qn&?&%@% ?.ft&%g‘&defﬂx QQL:EHla the

tness d erences uch probl em
ar i e swfaesi @t [diradvely aeighqornmg/duaﬂgnq;,nmhtk;'imtortant to
light sources with 20 different gglors i_ntended
HFidieags °r

t o B BBIR $oa0mtR0E EBY SPLBER HAranstars of

| NVERATh AN viiliud 1.1 15RE5 afndr hud RReDF |lﬂ§h9&1olabj £Glo @hat tbey
the present invention to provide an |gEroved | anp or

| urriddi bepagphed: cHhenw Sicd oxampler Awakk daging mdangth of a
Iag\?:'}é = agg £It g\gl;%ta' Q5 & tbo éfﬂlﬁ-ﬁ?&[uﬁbbf% n%b&?“o% lamps, celor
prOV|de aTlig

differences and even brightness differences in the lamps
immediately are noticed. Furthermore, different lamps or different
light sourceas can have variations in fabrication, for example with
respect to maximum possible light currents (maximum lumen outputs},
the colors produced, aging and temparature dependent color and
brightness differences and the like. Such problems arise
especially when a lamp may have a number of light sources with

different colors and is intended to produce a mixed color output.

OBJECTS OF TEE INVENTION
It is, therafore, the principal object of the present
invention to provide an improved lamp or luminaires which can avoid
the drawbacks outlined above and the prlor art.
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source which in free fromthese drawbacks. It is al so
an object of the Invention to provide a lighting
system consi sting of at |least one lanp with at | east
one 3 light source and at |east one control |ine
connecting the lanp or lanps with at |east one
control |l er, whereby di sadvantages of earlier system
of that type are avoi ded. Another object of the
invention is to provide an inproved nethod of
operating a lanmp, |ight source for a lanp, |anp system
or 10 lanp_network so .that hetfer ntrol  of 1] [
effects canAB%theﬁb?%?arFé:d?glthFs %ﬁeggg%\'h igbf%&mg? E{ halngight
| NVERkEQ i On 6 SR fHohNEhddeCarfidiackerth originally
in the above-identified copendin application. is

SUMVARY OF THELS RYBNRIFORPIHS of oBjee dPEenfign obn grgvide a

which.will beconme t r ei naf '
' ebiag, VSl ERBPRARY or MR ELIR bL 18EE A1REThast one
| ana gkt sbud BN Yt Oleaba! one lconturd Lbhe cshnedtimgdbl® lamp or
set can be inscribed or in which a data set ¢can.b

e
st okaems ankFhuAt cipast RRss CPPHRERLLEF. MBATEDY, fisadvantages of
Chafaat 81 | 3bbimdlos2ehd Olthpd Uiecavaluetihe | amp. In

accordance™w th the princCiples of the invention,
therefore, BhetheampbisctacEathe deventipppimépvRrqrige an improved

i1lum nati systemw || inclkude ne ' [
dat'ﬂ’j\"r‘t‘bgél %gpﬁéltt"é‘so? \é{eaatp brﬂgrlhggfos“t g?eﬁy éh%r &t Eg{b Bystem ox
dat RanpChetRER 4858 bdtR4a8 L catitRol DEC hagiaangr éStdcts oéan be

the lrght source of the |anp. The characteristic 5
' wekdtiained.st ored can, for exanple, be a maxi num

current of &QiEE also an objaect of this invention to extend
principles set forth originally in the above-idantified copending -

application.

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 bs inscribed or in which a data set can be storad and which
describes at least one characteristic of a light source of the
lamp. In accordance with the principlas of the invention,
therefore, the lamp or a lamp of a lamp netwerk or illuminating
system will include a memory in which a data set can be recordad or
registered, where that data set describes at leaat one

characteristic of the light sourca of the lamp. The characteristic
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i ght source (maxi mum | umen output). Especially when
the light source is conprised of one or nore LEDs it
is found that manufacture of the LEDs even to the beat
qual ity standards and with 5 the nost effective
presorting may result in a variation between 70% and
100% of their maxi num possi ble current for the LEDs
received fromthe manufacturer. The maxi mum possi bl e
light current in wusually determ ned by the wafer
quality. This neans that a first LED fabricated in a

seri.es.can be operated at 10Q% aof a lLight 1 e
mexdfHhhh W}i’ltgr'%\‘?§€eb n%rLEffnr'ng ’ gbe" Sperat (t'e"(!i‘ %ﬁ%kgt J;]é_lo“"%i s
Of 11gR%i §B4Fchi GRixifbih NNRBEN Vithue) | hEspedially evhehend dight

these two 1ZDs be installed in two different |anps to
gerrauaee isheoupmised pHoge oh e LERS| Ly Hs fpwad that

g : -
R EER%@yggﬁhg“hﬁfrs“ ROLY GUEhE rﬂas’é’oﬁlﬂu?gsﬁagu ds and with

signitican In that color than t np of
t hetnet hest e fodiiveMpreadreOhe malyi gl hoglnvauirgrkadiiba chetween 70%

the maxinum |ight current which can beﬁr og%c?%bbymc‘i“d
t heande 4PR% o ERqirg R sy RRRSIDLY SPFERPY 9%, the
i nvﬁ%n! 2tk AGu £ELALAEE ©F irhib | hax@fum (R8s lb G 1§08 (@ rent is

ch i

whi s stored in nenory, for exanple the nmaxi mum
| | giruad Ly rdetermimed e theuvatar andldityecarfiie means fhat a first

wWith t 20 particul ar_light ur.c ' S ' Aah
e AEPTARRES ' PribrisR T Be e e o P e ¥ Buane

of duirént nGRLmSOWhELa al BEcOHRALED ashy Baldtarased bmly at 70% of
stored directly or as information associated with or

r eRaEdEwe | Jight Hnrrpag il thin e 1ot sizpenfhyuld thpae two LEDs
| a 6 talbs (€Y GoskilateNElie shithScol

da{% ggf%gﬁgt 'gr?' e&%%ggg%r1§§£§5 déri ng ?heTgt ex orors
CONnghedleinfa Lhght aph Skhet Matst\A8D 4o mAximum supplh curiant would
two LEDs receive a control si

br (R ABRLE AL BEXYRYaE Lo HPGHEHoRe RSP (N OF the other
Curgggnt l\ﬁ:leh Qgi&f: lighting would reflact the maximum light current
which can be produced by tha respactive light scurces.

In accordance with the inventlion the characteristic of
the light source which is stored in memory, for axample the maximum
light current or lumen output which can be cbtained with the
particular light source, is especially a measured value of tha
maximum possible light current of this light source. The measured
value can be stored diractly 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 set. This data set can then be considered
during the later controcl of the lamp so that when both lamps with
the two LEDs receive a control signal indicating maximum



be illumnated with 70% of the maxi mum current while
the lanp has LED which can generate only 70% w || be
supplied with 100% of its capacity and therefore
produce a maxi mum|light output. 5 In this manner both
| anps can generate the sane brightness fromthe
respective light sources so that the surface or

region will be illumnated unifornmy. The data set

al so enables consideration of the stored
characteristic and especially a neasured val ue of the
stored characteristic associated with

parRiightagssi G 1EBUYLR FBP WP@%W@“‘&“ g'&ﬁg‘écﬁ FERRT fritl only

the,o Eﬂﬂﬂn‘a@ed QfithNPoy e2PaLd Rl Béxrrehitcwhitiied tﬁetlamp has

is preferably registered or inscribed in nenor
marnebashinte cof gereratarenly W u%kiwhpnsvenﬂiaﬂuwﬂﬁﬁoi Qﬁw@f its

i GPeRRhCh dor s ot eUR Foporest ot o, Tt SO ng

the nmeasur eFRNEnQS mbAer BB rrumaﬁ i@t gonevatat tior shos
exanpl e when the light source is nounted in the |a

Th é?ﬂftshbmsﬁSc gron dhecrennoctivne laoklesarsees 38| ERAY fpe iizface oz
:l g ririeéé %ﬂdﬂﬂiﬁﬁnﬁﬂ}c‘% | ahRe | dhthOEe € %AFP| &iables

Fch evice or ectroni ¢ control gear or
unléqnshhérdnabheaf Zﬁersxnabﬂl¢u;rhh2ani;mtcc#ndspgpﬁﬁislircnn

a signal line and serV|n eat er '
cari“lals'dﬁ%‘fn"lall’ﬁé’fc &Rt rthe ng"r?éfa?%"gﬁtﬁé @@ r%‘(r:t"gmm&b the

Wﬁ!l.cm:t 19ind RBubdd For SOtEeERLRS al Bérddcghibn I0LERE operation
® di rect] y. The correction based upon the stored

chaoﬂactherrﬂp!actbfe la@ﬁ ‘he l'ight source can then be
made automa C?.#eé‘ §?§ nis] ALE&LIREY) el sed 2 DF Mek-H4 1n

be read out
memory upon manufacture of the lamp, i.e. upon installation of the

light source in the lamp, i.e., a factoxy data sset. This can be
achieved for example directly following the measurement of the
maximum light current or for example when the light source is
mounted in the lamp. Tha memory can for example be a separate
elactric element connacted upatream of the lamp in for exampla a
switching device or electronic control gear or unit, the latter
recaiving the control signals from a signal line and serving as
kind of a repsater which can transmit the control signal to an
electronic control unit of the light source or the light source
directly. »

The corraction based upon the stored characteristic of

the light source can then be made automatically.



10

25

line connected to the nenory whereby the contro

subsequent to read out of the characteristic of the
respective |ight source can be based upon the read

out information in the controller or sone other 5
circuitry affecting or receiving the readout. In that

case, the nenory can be the nenory provided in the

el ectronic control unit or electronic control gear of

the lanp Ilike, for exanple, a light scene nenory of a

DALl electronic control gear. 10 Simlarly, just an

LEDs can ha di fferent ximumliaght. curre

can al so vaﬁt%rsmt%v?e%e'i Feoror an nc%?} ﬁ%&?eguéwi%[? signal
WavEin@Ngddhedéd et BRE nehofy mabtlhe thh cdntrBIn subaegeent to read
paraneters also can be determ ned by neasurenent and

st drvddof rthehehamanspyiatic eﬁdahacf%ﬁﬂeg¥+t% 14ght aoupeyffan be

SOULGEa 1L;th Qﬁe fr%ram t Qng T84 5@ f.!g;’%oﬁ%r?}ler or soma other

i nformati"on contained In a data set. pecially when a
mul diizphii iyt wEPdctinghér yeuabdngothalirbhdownt colors are
provi ded, the exact Iiggt col or which j.s produced

a particul aF®| Hifk catfey FBe MEBRTY LN PP She. BEROTY REREHPT in

SO {1aab1&dt-ORid BIREEFS] YnibicH BYladdni b CftitkolRftidr of the lamp
energi zation of the |ight sources and correction of

t helike, efrer gkammliegna bkiobt sqson meroxyt of o PARE AleskEMhis

of th exact col or or frequency or wavel ength of the

part et ar®*ffght source. The result is an intelligent
control basedmil@lysOjus®Chs QEDEIddn Rty diffffer@itomegimun light
information so that identical or controlled color

e WEFenks o HEDE 20 ALES FATY 18 SR \RReir $QlgR: ard fapchave

' d J rs also
25 Sﬁg@@ﬁﬁ%ﬁﬁg&ﬂ Yol ﬁleeH'PibeoﬂnW- Cafladd Glrametars al

i nc rtron to t nformati on previously

deseahi be e tbahinadnby omeaasrémenthand ekoted iighthe aleppry as

PT oc%ggsgtek;:%sgzbgs loinglFm Si?.g'iru(:: es'oulrcr:]esst ?.%dtha form of a data sat or
ag information contained in a data sat. 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 ¢olor mixing can
result upon energization of the light sources and corraction of the
energization based upon the storad measurements of the exaci: color
or frequency or wavelength of the particular light souxce. The
result is an intelligent control based upon correction utilizing
the stored information go that identical or controlled color
emissions are ensured for the several light sources.

The data set registered in the memory can then includa,
in addition to the information previously described, information
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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
| ocati on of the maxi mum of the 5 em ssion spectrum of
the LED when the LED is incorporated in the |anp, can
be registered in the nenory. The information can be
the measured light color for the particul ar diode.
Apart fromthe exact light color in this sense it in
possible to register in the nenory al so a spectra

[ight 20 distribuytion of the l.ight.sourc P f
t hePRu4P oEhe rac 4 1o8E sBrox Rrephil a7 HHE TPl (Rlof  Trevend
Cary Bk §fodt@ i5RA tHa e detdl LED GrlodiBas Gf rédtdlogion asasfl a rad
has been found especially q%,LEDs to differ from

ce

| i wtlogothecezast] Wavelength cin thp zed seiongprgianedt ¥ the
invention characteristics, of ;each oiselddhts SQHLCEs tn

i ncﬁﬁf&f‘ﬁ‘&‘.‘n r’nﬁ?f’%%fag'sl,yt %healﬁam r?ﬁmgf i%ﬁt carrent
antdraksidH @paBfdu@NofStHaOLEh avhaxattie LEDHis ¢ntorporateddn the
stored as well as such paraneters |ike a

t enhEPat GAtePECTRSAEMTSh ABHIA POBICY -t ne™a SRFOTHTHER oon Be the
anqf.Qk 8l ag'gw RN BPEEdY tffe; dahtes b1t afsiar ce. Bot h

properties can be those of the maxi mum permtted |ight
current 20apaxhrEmonuthey exacts 1hght colonfint khig mepee it is

vari ation. Thes characteristics ,not_onl ol e
Wi t‘f?sEE‘b{;" 58t * eigﬁeﬁnait'h B (PemOTY & %o{i’% ggi,‘fl%/%?h{
exafRkeibWibh &3 ERe DightVesuddeUss @acensst dhe data set. The
phosphorescent |anps. The invention is therefore

appiiackbsractowm dfi ghe dehEcnzse o algn ke mpppyred ot the tima
nggi CO£¥é§tg££l glﬁig ﬁi?ﬂ{#é?ﬁf?itiginf%Q bl YBESs 3 di¥¥ar £rom

Ure dependency o ght source” may
light source to light source.

Thus, according to the invention, charactaeristics of esach
light source, including information as to a maximum light current
and/or information as to the exact light color can ba stored as
well as such parameters like a temperature-dependent property of
the light source and/or an aging property of the light sourca.

Both properties can be those of the maximum parmitted light currant
(lumen output) as wall as of the spactral variation, Thase
characteristics not only play a role with LEDs but alsc with other
light sources, for example, with OLEDs or even fluorescant or
phesphorescent lamps. The invention is therefore applicable for
light sources of all types and to lamps containing light sources of

all typea.
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reflect variations in anbient tenperature or
differences in chip tenperatures especially when LEDs
are the light sources since the chip tenperature is
al so 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 |anp which can
neasure a tenperature for exanple, the ambient
tenperature or a chip tenperature and particularly a
tenperature which affect* the operation of the Iight
source. The nfornatlon fr sens

conj uncti on 3 Wﬁr?%ura iie en&agc %3 glEe lgqiilé e&u&:«ga may

ormation”iIn meno

as feF1bbe vaRIPEicakUle anlieprt defpardtaperdsy dmffdmchmma chip
to provide a corresponding correction or match of -the

corRemBPTAtITSE RaFesHa b TRPRFEG A4 Ehe i LhE fqurees aince the
eSPgka %%elrﬁt&ﬁe 10BN 0BG DR bel Qn&T%EDtIJlﬁ dhkﬂk% which an

curre I's sent out or match a color mxin
ForLEDhescnnaegizadmhlntlﬂyhpo:hﬂhiesexccoudnnn ne the invantion to

i e Bt BT B e oo
i&, Whi NanidiSntBiiRpEr#6itel H€ 4 3HTp tAmPEYA 1R e0knd

unlt i ch detects the operating duration of the lanp
Thiprrtaeulpaly or teppepatars Wiich a#ﬁ@per%ltn orexpliian of i the light

Count er or Tﬁ(f) :{] %m@i%rl]:t S% ae%%gr » ?ﬁcﬁf%ﬁgﬁ-‘hﬂcuon

Sour Ces, nly regis

11 vhu:h atkes @tbhﬁ G.u!dsﬂﬂitisﬂpni weiexry Ae td-Bheptempesratyre
over the duration of operation so that the work

corflePPRIRREI PESPARTY eEdheat AR tacRRAVEE] b FoFfesponding
Ci relirb Lo ol 5@% &F Ut BéntizBi WrFRLhAR oAS a1l by the

total operating ratton 23 of the |ight source an
t hesiggel ddpen daﬁncpt.‘dpe dinhi tee ebntdie dbagpibedsta magoh the light

which can result in an effect ggon the s egtrun1or
calfiyrant whigh is sent out or match a color ng.

For the case in which the data set contains information
as to an aging dependency property of tha light socurce it has baen
found to be advantageous to associate with the memory and the lamp
a device or unit which datacts the operating duration of the lamp.
This can be for example a kind of operation duration counter or
hour counter which can in the case of LEDs as light sources, not
only register the "on time" but alsc 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
of the light source and the age dependent properties of tha light

source which can result in an effect upon the spectrum or cause a
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spectrum shift or change in the maxi numlight current,
a corresponding correction or matching can be

af fected. When the lanp, through its nmenory, contains
information as to an agi ng dependent property of the
light source it can be 5 advantageous, further, to
control the light source by automatically taking into
consi deration the nmaxi mum perm ssi bl e operati ng
tenperature or, for exanple, in the case of LEDs,
their maxi mum perm ssible operating current. Wth

those additional contributiqgns t con{ % of th% 10
col ek SPLEhPT: haNE 40 8 PR {ﬂ & PR o,

t NE G OBLL A1 nd! NdrrE @8l AUbL HRithaald ¥ahiBE arklctddxi muMm
pern1SS|bIe operating tenperature or current
aut omat i cal Wiemrtiiet lumpab$hiavghebise mpnery i Fentajms; haformation

i ght source, According to a _net e

R i on crgaoqt: Bfosaely ( tr8 iRt SludddCie can be
COMMivhiBadddfs SIRRENEE, thaorHiroYi €iaNgiglit lsoasie tycautomatically
light source In a lanp housing, (b) at a tinme of

markakang (mEoseensidgration Henoryimes paFRipeibe (IReTRHA%
SOWLBeBled 8251, QR SAIR13° L PHL UleBod BB IieRR wilkimmem

specCitic e g urce, the information
CONgirins kdlidplat opeeasling anerettem sel ected fromthe group

whi ch consi sts of: an exact col or, val of .the l.ight
source, a nﬂiF‘i‘n.ﬁ]h”FPg'fﬂ‘é&b??'é'nf“b'fﬂgﬁgﬁfnlsgﬁ? B gg,“ the
an afbp%da Hgn%‘%p&w%hﬁf 1ife 4t gEEIbueNsS S the Soantrol
t enper at ur e- dependent property of the |ight source,

t heunitavsn laghgidtichlindimiy Hhesuyrizun perppissible operating
temperatura or current automatically and thereby increase the life

of the light source.

According to a method aspect of the invention, a mathod
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 mamory assigned
to the light source at least one data set including infornmation
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,

a temperature-dependent property of the light source, the

wave length of the light source, and

- 11 -
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a spectrumof the |ight source; (c) downl oading the
data set to a controller; and (d) addressing the |ight
source selectively through a control |ine connected
to the lanp with signals corrected with 5 reference
to the data set downl oaded from said nenory. According
to a feature of the invention, the nenory and
controller are provided in a relationship to the | anp
which is selected from 1) the nmenory and the
controller are both |located in the 10 lam ii) the

menory is | ocat e@rwr fh%# q]qgh@% ;_.Qg controller is
Contto

|l ocated in & Centr system connected to the
| anp by the(ci iddehloatding| the tiaea nsrmtq a soatsdﬂrlar. and
carrier separable fromthe | a

therewith ak@ tﬂﬁ‘é”%’iﬁi‘t"’ﬁo?"l‘eerliggt I’(?b‘ﬁ?%cfellﬁcﬁ vc’é‘ﬁt fhfough a

co A | g ddritcid wlth
r]"IE?anflsﬁ'%'gPre ergﬁﬁgtﬂg hgﬁ% w|(T}'§Hc%‘5r?rlr"ect ed byct hce

sr grubrénaeetwtﬂh datx @etrddundpadethdrom andfcmemory.

controllers_can he used cont rpl h a r d
to the i nveftFHEIDFHE® c;‘o% ?tc')llrferé) thacgﬁalr"gmrs%aga an
COMgMRESiAle® ¥éd RrbbfaddiR Direldtiimshis ar dhadlanp which is
preferred feature of the invention, with control

si redpstassiEngmy he DALI  protocol, thereby relyi ng upon
a widely used shandaidly i 14 thd"Bsh 2801 417 ¥Sa dMHRESated in the
a

whi ch contains one not or a nenory or data
Staeage in which a plurality of data sets are

Gata st or agetUiHesmRPn E HogaEt b %%@”‘9”"4' G (nesoties
ar g & 6010 n TN @eHEFDY (BStrol system connected to the J.amp by the
lina; and
iii) the memory is a data carrier separable from the lamp
and marketed therewith and the controller is located in a central
contrxol system connected to the lamp by the line ox is in the lamp.
Preferably the lamp is connected by the signal line with
a controller. One or mora controllers can be used to control the
lamp according to the invention. The contxoller ox controllers can
communicate with the lamp or lamps, according te a prefarred
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 cna data sot
or a memory or data storage in which a plurality of data sets are
registered or recorded, or a plurality of memories or data storage

units in which a plurality of data sets are recorded. The memories
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12 or each nenory can contain one or nore data sets
whi ch include one or nore characteristics of one or
nore | anps. These characteristics, which are

i ndividual to the lanp, can include preferably: 3 an
exact color value of the |ight source thereof, a
maxi mum | i ght current of the light source thereof, an
agi ng-dependent property of the |ight source thereof,
a tenperature-dependent property of the Iight source

t hereof, 10 the wavel ength of the [|ight source t her eof
| and the spectrum of the Iight source th

Pr 15 PAST POPREY |SBRpEORALR IR 8T P78 e i#75° q’*“h include ona

SWi 4,CRERY chd ¥R BELES Debbise BY hdia Caigs.ol m..or t he
controller& especially a DALI electronic contro

geaaha@:&é:@nsmcsa, which arekinsiridenlc apehre ABEP c fanpinclude
used in rrying out the invention. In accordance with
a fBPEBTHIWSct of the invention, the nenory or data.

storage is hacatRd Emameamroattmgmm meu(:a‘!c@)mamlr,
isinstalled with the operating device, (ZCQ

lanp. Thus eheaximepolightafuiienthes |°Pgr&19§'$eﬁ%“ gf“f-
al ready pr oy fgﬁs ltg @R%nt %Qoﬁkfﬁ} b@NiKe ‘iQBﬁE Qoud8athareot,
i C anp

(ECQO vvlth or lum naire may

equi pped. Aeactedfiergtuxe-idepeddensnpraperty vifs ﬁherﬁiwtl gource
provided_ at the factory or at the tinme of manufacture
or Y&TeAbiy of the lumnaire with the data set or

data sets defglateRSnd¥lf o2l tHPNEgKY schbda thereof, and
af orenenti oned characteristics individual to the |ight

sour ce 23 othéjsgpectron wic the digbhsougae fderact.
Preferably the lamps each have an operating or switching

device accessible by the controller or the controllers, especially
a DALI electronic control gear (ECG). As a result, known
components can ba used in carrying out the invention.

In accordance with a first aspact of the invention, the
memory or data storage is located in the operating device (ECG) and
is installed with the operating device (ECG) in the lamp. Thus the
memory can be tha light-scene memory alxeady provided in a DALI
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 tima 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

or lights sources of the luminaire.
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13 In a particularly advant ageous enbodi nent 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 nenory or data storage is
not |located in the operating device 5 (e.g., the DAL
ECG, but rather in provided in a separate electronic
conmponent, the menory 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
conponent for processing.

As. a ener al ter. the
data not cafRb® RREELGHRFLY W‘Bﬁ%’“ﬁl"&?@%@%nﬁ r °20ufqne
condfRhleln, ThE LAt i rehiMare@Nid @hbedgarebing davice can be
dependi ng upon the contents of the data set, transmt

contead| ost gwak stheosidnal §khadivr the [Reotrpllesn tByen when the
characteristics qQf the light .s C Il C
LR LR lorbE o 6 ANERR 8 eld b PO Bvtcn

con ["er ahsmts

conid.gl., i ¢hd DADT BB} PbdtOrifiter BfipiRividedin| angmparate
especially to the operating device or ECG contai ned, . £ b
i n electremionaprrongnt| e AN ebeyldcbe able ke ks 5pad out by

or Jat 8?&%?&&&'4:&“&&%%&%&! dbl Sfre@0¢WaC efie lghl€ 1ine to

basi's 0 aracteristics conmuni cated by the recorded
dat¢nes abntrolrdater asdther?Baidet tompamentplics, préressing. As a

controller has obtained the ipformation at_a fir
| anezal mattar thetatA e ORL P ’é“ffagff‘{ F\Vg‘?‘ft‘d proddesed by
CUrgRnbof@fbiggit a certain light color and another

I'ight source of another lanp can emt the sane |ight
col or at onlTheacqBwelisr puxtankyelleps canr dsgpendingupen the

B
based upon the characteristics of the light source or light sources
thereof. This means that the controllaer transmits control
information to the luminaire or lamp, especially to the operating
devica or ECG contained in the luminaire or lamp which corrects, -
compensates or matchas the light source or light sources on the
basis of characterietics communicated by the recorded data set or
data sets,

If, for example, the controller has cbtained the
information that a first light source at a maximum poasible (100%)
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
uniformly generate light with the maximum possible brightnass, the

controller can then transmit to the first lamp a signal to ensure

- 14 -



controller can then transmt to the first lanmp a
signal to ensure 14 that its higher-powered |ight
source will output light at a light current only of
70% of maxi mum and can transmt to the second,

weaker, lanp a signal to operate its |light source at
maxi mum light current so that the two lanp wll
output the same light 5 intensities. In this nanner
the desired uniformillum nation in obtained.
According to an advant ageous feature of the invention
the controller uses the data set for_correct

CorRG] 105 PSR FEWEEEA, PAAOVERR HH SRR CIPhE * Y fotishe

Cha&n&%ﬂ I8 Cor 9ba 18k EBS%;M bhé& Wadl tdrbl ¢ SQIBE datond,
downl oaded fTom nenory) can be reviewed and

espesket] Jamp 4 [sdgoabda npmtehxtméisbhtmrmratl maximum light

d I
CnaPEE i) s B8, i LB AL PR e A 184

s { NetbAsAgLer i Sid ¢fis G&wimt@shﬁedt'hﬁfeeﬁtfmhhﬁauon is
13 The data set can be stored in another nenory, after

beiahgairrshnl oaded from t he nenory assigned to the
| um naire, F.Q.E ;_-%fi %‘%&fs FQ&&Q”&E %'eeinvdnttion.

then is no l'onger eqw re um nal re nmenory
t 0 tHeOESntirbEl6h udes cthaaddtd h:etdaﬁ:a ceetectnonh# theneontro
of the lum naire can be overwitten,.

| |
{ hes 9BaHJh Db SRR tifiha PO S EMIR CARG %pem%ﬁﬁmﬂc' ot
10 Of ¢Haepfialid el ilignt NEoees! (@ Lokn1GARe® FeUih héhor}P can be

framework of an initialization of the | axkp or
| untevaevesl ped vwRFieciallie igothe ortedncupldle thp ctontyaller s

L hoBab GSCTR A4 B4R 55T, WALEDe D, bR Wit v
be corrected to match them based upon the characteristics
communicated to the controller.

18 The data set can be stored in another memory, after being
downloaded from the memory assigned to the luminaira, for example a
memory of the controller. It then is no longer required for tha
luminaire memory to store the data set and the data set in tha
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 cocur in the
framework of an initialization of the lamp or luminaire network.
The controller can be operated with a recognition process in which
the luminaires or lamps are provided, for example, with individual

28 addresses and the information as to the types of light souxces is
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25 addresses and the information as to the types of
Iight sources is 15 obtained and the data sets which
i nvol ve the characteristics of the 1light sources are
transferred to the controller. According to an
alternative, second, aspect of the invention, the
menory or data storage is a part of a separate 5

el ectroni ¢ conmponent which is connected with the
operating device. Such a separate electronic
conmponent can be connected in series wth the

i ng, deyi d th be | d
CPELSH T 35155 B0%h A AR 8! 6 RLMERAfcn o e

t he sgREtdirces | dFRALSardsrebtdd1@ocarid cohtl1and destined
for the operating device 10 and correct themor match

than, basedAsprndingctalapgakiernatine  sasrpnd, haSRAGE, of (148
or ;matched control signa oper at] I g te
ThemXSﬁFi?"é’l'l re neiear:’ﬁgotr !rig'f:%%ﬁ%’ z tﬁgtaiel J%E %‘;‘A Spara

s €l anlekBFirGcCosmRNeRt whish Pi=0\coonsktelti withrthe foresating davice.

transmtted control signals. It is also possilbl or
t hePuehe® (19BATRES SABBIRAN 1 IPMBEReRYS °EBrﬁ?e€PE‘&°‘%e§h£% series

Pl yfsdhi fﬁfe Q emagt 508 oM Rhus hnCHE NRICaEEd tHatwbdie the

controller So as To receive control signals destined
onlapeketing dpeidel end arheopentxolher de¥kcean Dponlvesthyjgegtrol

out .a correspondin cqrrecti.o coLrges [

patHE&§? 200, the santrplnns and dedhnpd or £ gn Fating device
10 COTdrRICESSRE ERdnt BEtnathCthdriNBaadd @fon hiehg@ata set, and send

respective 20 operating devices. The electronic

cortencenrestad Rr mabFhedopomiod siammdei B2 tha opfTafiegQevice.
di f!ltheer g«grtxtz%ﬁégﬁ I%-%%i z?ctt Q_,IFIE%?[ﬁQt tlutg bﬁch S8UE fécrbfiic bfémponant

record erent t sources, of course,
t heipz pasmeidedswendh Medifiesatliegraeitesd asmitgokbignals.
e 0. T o] o s SRTP S e 102 20l LG50 Yo e
connect or
15 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 ocut a corresponding
correction a corresponding pathway is selected so that the control
signals, corrected or matched, are transmitted to tha respective
20 cperating devices. The electronic component can have one or more
memories in which the different data sets of diffarent light
sourcaes can be recorded. The different light sources, of course,
then have respective oparating devices assigned thereto.
The electronic component can also differently connect or

28 differently match, for example, the control signals intended only

for a certain operating device and obtained from the controller,
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23 differently match, for exanple, the control signals
intended only for a certain operating device and
obtained fromthe controller, and transmt the
differently matched control signals to the plurality
of operating devices. In this manner the el ectronic
conponent can manage a nultiplicity of lumnaires in a
kind of subsystemw thin a network of |um naires,

e.g. in a DALI network. 5 According to a further

advant ageous feature of the invention, the lumnnaires
ca l Qfndlisf ket
CAEASIARE gio UEPRL MRy WU URERD simal

tr gilueality pf omi:netaanchedcml ofn Ihhghtmadmsrrﬁlﬂmﬂeﬁtr%ic

data set in ssigned to h

de SFPHRYY ﬁén 8%t"eﬂ“§?’|‘é§°“ig °gf e ré‘g?Jeic p/lnd of

|| GhifnsF Qb R1trliH & S4BRAKk BN LuRind1ies] RGNt ik BARD| mework.
m xed-col or illum nation which, for exanple, can

s contain a radcoxgiggeem aaﬁ’elﬂd’“bi‘%%meﬁf"?"rr&wﬁ e
gr e:.GnQeaFP b gl? l uﬂi‘ka dz%lérgfl?’aacﬁ %Cé Ia¥t o 1ight sources
al t&Fha vély or In addrtron, a cyan
anbsy aflyfsteht 0dY1osOMl e and/mwmhuy\umpuxbneobnla con-

only with two, different white_|ight soyrces to mXx
i 193035t tnpresincane shimp-eHer Lighh airtaibiiiog. X data set is

! urge{lﬁg{gl&l (i:ganclzhn'l th.a Joﬁgce FhILE UdsaPthad %Uechale&.a:iaticu

t emt y t he i s nmeasured upon
10 man:uf ahéweepeétiwehémmoam 1 he| r maxi mum possi bl e

Iight currep ) elr 9 t

colors or #‘rf‘? aFS“Ler}FA‘ ?L{é}e % Vel e stora)e‘g @ L‘?Ee‘mlm
dat £ 1988 nd¥fi oh Nehilckl)T £l eRafFIE)! Ya® lcohbet i at aeaet.s.gaa.n and a
the lumnaire nenories. In the case of a luninaire

coripriesfemponent from grasbngEsRP aad filye ligbt ppusaes,
cust oggct\./ivagypr (;:VI gft&n%%i&ﬂ;J Sg ﬁ@dﬁmito%h B %—dyad and/or

13 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 case of a luminaire containing a red, a green and a blue
LED, the light emitted by tha 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
luninaire memoxries.
In the case of a luminaire comprising a rad, a green and
a blue LED, it is customary to provida a so-called RGB switch power
25 pack, i.a. an operating device in the sense of this disclosure,

which can collectively control all three LEDs. This oparating
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25 pack, i.e. an operating device in the sense of this
di scl osure, which can collectively control all three
LEDs. This operating 17 device can have an el ectronic
conmponent of the aforedescribed type connected in
series wwth it and this el ectronic conponent can be
provided with a nenory in which the data set
describing the <characteristic or characteristics of
the three different light 5 sources is stored. If this
el ectroni c conponent receives & control signal from

the controller commandi ng the |lum n 0 out pyt

coMEIiFe ABGRIYS PORSeSRE ] ERTPOMEE o6 0P, Sy3adeskibed type
exXyHRhEehdy €h | Su¥1 0L XAGKC DERGAC BhL sMalLbo tEhEH &&@oacmorcan be
outputted by the three LEDs based 10 upon the stored

Charavided vith o semede idawhichethe slath Aot Aeseribipg dche
o Prep i g3 ctadeBhOINa, 4 WNESNEE LEHIRERE W one

earq can arise Wt um nalre
hadobgcad :Jseaectma\zvo l'ight sources of different colors

is that their exact col or values and nma | mum | |

currents, i &fn@isdpiaattonis CorRAANtTOSP ga 4 €5 gﬁﬂ, signal
' n%sﬂ ’B{eoggﬁﬁcoti@.gi: CédnbndnadsRd thé gmmarm eaaaatpugmtmt.m

color or color value can vary however wth a
waveilengtfiorr axg@lef a wléovalmimaﬁmpépm SOfan dth‘h @lectronic

specific ue.is term

famﬁ??’ﬁhwg% “E%Fl? P8 E °“| ﬁ“ or vgl e Sts}%gﬁm' based
Canpeh B ¥eLEE dnadl:odki fiaisher tlneghiusautcas thht the desived
ot her colors, for exanple, blue LEDs, green LEDs and

i WOSOWeéslwtumBﬂd‘QQﬁdgam C LAW) and ot her
! |nght sour Cgs nAeYL & 0P Fed teATbEXAGE, CO2bb Y WREcR Whn arise

with a luminaire having at least two light sources of different
colors is that their exact color values and maximum light curxents:
may differ. For example, & red LED will indeed produca 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 ¢olor valuae usually cannot ba avoidad.

With other light sources of other coloxs, for example,
blue LEDs, green LEDs and light sources like OLEDs {(organic LEDs)
and other light sources, deviations from exact color values and in
the maximum lumen output, that is the maximum light curraent, also
can arise.

While deviations of an exact color value for individual

light sources generally de not create problems when a monochromatic
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t he maxi mum | unen out put, that is the maxi num i ght
current, also can arise. 23 Wile deviations of an
exact color value for individual |ight sources
generally do not create probl ens when a nonochromatic

- is lanp is to be provided, with lanps or |um naires
which are to output a m xed-color illumnation, the
probl em arises that the desired color tone cannot be
exactly nmet. This can be especially a probl emwhen a
nunber of Iuninaries are directly adjacent one 5
an%.g 19% 5 @@ $flad 0 AR i &J]eiuhﬁm@asa&mahgma to
col ues. In such cases, color

devawtpuerﬁf mnedMImXMMhuionOUﬂ‘wPSOm prigas that the
parti cul I.S_thus ant_that a

bl
par‘ﬁ’&ﬁ? r° %?o’f"%pecm"é: o) e’ﬁ‘&lt?g %duc’i.hd’lsy AL k8, 9FRepially

Wi tho1 Bh GheHEs iAnOE SO GRIAGEHE A diddbtd§Casdicegt tdhe
the invention, this can be achieved byEPrOV|d|n t he

| urdnekher amkl hniaar#eﬁotcy gerexhhea the didapbiqal hight cgloxs or
datéaol%gt vac.l.%lgsbe neg{:%& er_raggsorcoﬁﬁg ocfo@i ticﬁ'ﬂng.f’il QEJ o 'Hixed color

i nfornetion an exact color values o
i NChutpdti|cani Béta pavttmmlapdprblesont ai ni ng i nf ormati on
as to the maximum|light currents or |upen 23 out

of the i ndi Gth%l%\Iﬂ‘PFgH'!P"é'Bﬁ‘i‘th“N PBF PR ° 'U%S able to
Calbe LBEAIR1PTP YelBtatddl Gl AnERH (BGEed 102 EOMT Qbcuracy.

signal s for those [ight sources taking into
consi der at i dncodingxbe ttheoinyentiénedhiymanobe t4nbieved by
maxi mum,| |gg4‘l rren#s QO ¢ UEn out put and

P s

i ndtRAvaeaR BB PRERFHET TN 8 ng'(‘?"vmi? which a
t hegkar £6€ a8 b GegBtdrald 6 g:l%&bﬁded'[h Boﬂﬂ&tn@ dnfformation as

val ues and/or the maxi mum | ight current
to the exact color values of the individual light source and/or
containing information as to the maximum light currents or lumen
outputs of the individual light sources. A correcting device can
then be provided which can correct the control aignals 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 ba controlled with the corraected
control signals.

The axact color values and/or the maximum light current
or lumen cutput can be directly raecordaed 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

can be written into memory can include a measuring step, alsc at

the factory, whereby the exact color value and, for example, the
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or |unmen output can be directly recorded in the nenory
or recorded in the formof a data set or with
appropriate coating at manufacture or in the factory.
The process by which the data set 25 can be witten
into nenory can include a neasuring step, also at the
factory, whereby the exact col or value and, for
exanple, the - 19 exact wavelength enitted by the
particular LED and/or its maximum |ight current or

| umen output is neasured. A correcting device can

mat ch or correct the confrol signal.in cor c

W (HoER AL eAtn SRECTRLEY (e BHTLABHT AEp fhe/a0 Fes maximn
| ndisghdualerbhORlr SEMHELSueplt RS Hadsiked. out with the
requi'site correction. Exact color mxing, i.e. the

m xi ng of phewimrecting dethen [§3n A LEB P FOTROGle SPP ctpRLTOL
n X‘%%ggi” %m(agogrlo hte inPend 3 Gt 89 tHAR! cd'Qontrol of the

dest X F value 1s obtalned. An exact col or
s Val i tadale1 SRS ectfed ken vy eatiicd cut) Wieh athwe xeguiod te

col or value 10 which takes into cong_Lderz;\&i OM he fia.c‘t
t hegeraeRiosr JRecyneeinmixingiel 4o 420 SH1RF RF PFES

' tso?ﬂkvfal&f%ﬁﬁ%é%cbl@@a X861 :0a! RixedrbiGutSBold] BEn e insured
wavel engt’h gi ven 1 n nanoneters with a certain degree

of sarehstrtbaeddsipedohiiednceidreyalum iexehfgined. 1 Apgpxact color

which is a result spgnifican nore_accur h
t he'atyp e“b&%r"ﬂ‘égi %%%F'Pohn? tt%'bl cap-be & é? g%“ﬁmtgr 810z value
10 Dl Ui el NGaxe8! {9 cBgs{iRitaEforl he Mfact MY aO&okux designation,

el ectronic conponent which is pref erabl%i ncor por at ed 1
i ntldkehtredsnpr gibluplidndtpelt BT EPect g"b%ﬂ)‘ll galemyaive .

ams%%ﬂpl l kywwquﬁg& tdl@emﬁdﬁﬁmtaﬂﬁj with! § rtRIK dlagree of
generate the rnfornation ich 1s 20 considered to
pr Ghdagerdnbntoptatistoh drikeal fro axtnptliee Hulx npmuwhidhghs a result
significantly more accuratas than the mere color designation as rad
1s or graen oxr 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 corracting
device can also form part of an operating device for at least one
lamp. Thus an operating device, for example, an alactronic

25 switching block for the light source and which optionally can

control a plurality of light sources can include an appropriate

- 20 -



Fao

&

10

15

20

25

current. According to a feature of the invention, the
correcting device can also formpart of an operating

device for at |east .one |anp. Thus an operating

devi ce, for exanple, an electronic 25 sw tching bl ock

for the Iight source and which optionally can contro

a plurality of light sources can include an

appropriate 20 electronic unit, for exanple, a

m croprocessor which can output the correction and

t her eby undertake a correction of the control signa

tra tted to. . th ht ourc

UL ORRET e P o e G i opb et BEntch can output che
| t ScoRpBetiRRt 5:6& |tﬁére1§‘56ﬁhnd5::ﬂa|kh8a cuwi:aatﬂoar oasauneomhm aignal
function of the correcting device and carr out he

coryrepsnififef kr tthenl ighta SR AT dh@ot 3Tk §uF
I nvfs%gj:ugﬁly & ! gﬂzgﬂﬂxﬂ/ gieg@gé Q" 2ld anoéoﬂtgsn.er, can

i nvention correcting device is assigned to the
conthiel J:cﬂftrébléﬂ’l abstiee thenfuncitio ®@fstiynaorfeckinghdevice and

controller through the sign ht to the i

al regy W MR rﬁ?t%ﬂ¥a§3“$§%°ﬁa a2 %éﬁ?%ing to the
Cor{ehtfyn.is here executed in the controller. In
accordance with another aspect of the invention,

I arrp or | unimaAy elmlmmiwa&&t’% of GPag’é""PﬁFbc’n'

in f%orr ng?t:l?z’a 5 rei;:c%r ?'ﬁe ex t%eLheC QQL Ji'l@ st:F~I that the control

col or ue o
I NCdigindllidrobi G c&ﬁﬁfﬂsﬁroﬂxﬁohgh ﬂlunstmaﬂ.elaqhﬂ &p the lamp is
information as to the maxinkF Iight current or

unen
outPaeady crEectadynyi RS 1 FAECRETPUNR BP Srrredtith s here
| ur@:%@{l{.{d 1“hﬁ{§%n@r5iq.%kce for producing a
ol or

m xed-C [ 1ght distribution is provided which

In accordance with another aspect of the invention, a
lamp or luminaire has a memory or data storage into which is
recordad a data set containing information as to the exact color
value of the indiwidual light sourcas of that luminaire and/or
information as to the maximum 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
generates a specific, exact mixed color illumination by controlling
the individual light sources taking into consideration the exact
color values and/or the maximum light currents.

The invention is based upon the principle that a device
for producing a mixed color light distribution can output a

predatermined and exact mixed color illumination by controlling the

individual light sources of a luminaire containing a plurality of
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20 generates a specific, exact m xed col or
illumnation by controlling the individual 1ight
sources taking into consideration the exact color

val ues and/or the maxim 1light currents. The invention
is based upon the principle that a device for
produci ng a m xed color light distribution can out put
a 23 predeterm ned and exact m xed color illum nation
by controlling the individual |ight sources of a

lum naire containing a plurality of 21 Iight sources

of different colors when the signals_.controllin
ndRvRtaeerYy fE LoRRARBR: (Rpate ee i sty Pihliiatng ene
eX3ahi¢idual 1AkUESGhst EikelsNEhed GUAsidergbiors @he G@mct color
and/or their maxi mum|unen outputs or light currents.
Theradwes tofc theo Andhyifuel sHwhthsoyreep nanfd/gr | thpie maximum lumen

cury @g},&f 3 Rk YGALLEOM WHE Sl OYEMds ahd%ne maxinun

nefory. o umnalre directly or as data sets. The
eXasHh€ Wuken Wes dexidédrfromgtiie culuenissordd ihethe memoxy of

i ndi vi dual 1ight sources, of, course, st _previpusl
AR S E B s

be the Liaaire SHEPFPYaPF 1 dphR ¢ FaPOEY

dat,dapsl 19hhi (R bl okNEnd BERI ViduE UBighY #Ahit@edS of course,
factory 10 settings for the individual 1ight sources.

Thewde\pmwibesly be oehasined t meuallycdt cBieofactqyyt and the values
distribution cgn, refer tg multiply t r
a1 751 89 R Bt e S Bonty L apbBlny, IS o8 elorry

pr eduefiths The tRVisaivGatabaibht adcddces. t ifhe |dvpcerfor
lum naire or can be a conponent or_ part of

comepdrting Eommized Foler  Hghtadis irjbubipn, can g’ﬁiﬁr | §h gultiply

I'n 0§ SA5C.4T WF.E%% ks A8VESCHat PRIdxalt dd18x!@Hture can

it 1S of specla vantage to provide the lanp or :

| umenpiddncddr e @hbydewticehcdrh benbomatedi in whe clame dat kuminaire or

Setcalnsbes tao rcgaglpovi\-{neln% horh %grtlz noffo gnggﬂt%%ller connected to the lamp by
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 ie stored which has informatiocn
as to a plurality of exact color mixtures which can be selected.

" 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

the information as to a plurality of color mixtures can be separate

from, but associated with the lamp, if desired.
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as to a plurality of exact color m xtures which can be
sel ected. 20 This enbodi nent of the invention enables
the nenory to have the various exact color mxture
illum nations previously defined therein utilizing
the sane storage space as used for the data set and
containing information as to a nultiplicity of exact
col or m xtures which can be sel ected. The nenory,
however, containing 25 the information as to a
plurality of color m xtures can be separate from but

associated with the_ Jamp, if _desired. 22 if,. in

addi tion to’f nyaRY B8RS T dPR 145 F3tt relating P dh

| i ofi¥as $04Ha8 €Bi gt 8oikBiay e mBBodyGleNElid QuADididbNEontains data
data sets th% respect to a series of factory-set

examsits coltdr respach te 2 wiEbde efnfantosprant eyaciy coley imigtures
devi.ce, of a sinple tyr , {

ot o 7 eGed, Befereaa SiEITRE & el fhbore, cox

f Orexa@p RSt ango fargdewi thedf Ailiapobloxopotentdanéteaxf typs cian be
can be one of the exact m xed colors of the prese:ﬂ%II be
i nsRei fRF splectipgpraflesiones PBHRMTEPLIT S RAGK £F YRR can

Pr &he0L £4neOb oty RLIES BIGEL bt! Lt brasdHt EAvéntdbn, L.e. taking
maxi mum | umen outputs of the individual Iight sources,

| LOngpesirsddésa tioncexaatednd pragtonede aplns vajpas Fﬂﬁlfﬂf light

to anot her aspect of. the inventi base %;EE

. : i h 1 sources

| IR TS SRR (R PTRRP oFF AP ORATL G ARy souzces.

t N§ypedBoridIyNud Lt ndi yeRbairehbiers.Ndi vi dual | i ght

sources, the control evi ce responsive to that

i nf or mat i onAegRrdingnkn agotharopsReRic of | the \ARYeRtigh. Rased upon

" eaGNCH AL D] SUY 0L LA fordd 1hBGmBYAGH V6L che

val Ues andaror the nmaxi mim Ight currents or |unen

OUtrjantimiid JHBEL |dugitént @fr evs intiitviimal Wigher gources, the control
device responsive to that information can signal a color space
which can be reached by the lamp or luminaire.

If the exact color values and/or the maximum light
currents or lumen output of the light sources of the lamps are
detarmined, that is measured, and the lamp is provided with a
memory in which data sets containing information as to the exact
color values and/or maximum light currents can be stored, the
device can, especially via a signal line which connects the control
davice with the lamp, read out these values and based thereon
provided the further infp:mation as to the exact color space in
which the lamp is effective.

S8ince the device knows the exact color values and light

current of the individval light sources, it can indicate the color

- 23 -



%

10

1s

20

25

determ ned, that is neasured, and the lanp is provided
with a nenory in which data sets containing

information as to the exact 20 col or val ues and/ or
maxi mum | i ght currents can be stored, the device can,
especially via a signal |ine which connects the

control device with the |anp, read out these val ues

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 col or

val ues and |.i rent . of. the indiyi Welp\s

soufipes *fieindita vk A piunrife; MOk SO dll ateatosbic by
at t gl AbhEnatick Nid Regheuf BAI died THElozokotals pagikt distributicns

attainable by th a lumnaire is a group of m xed
col #d them|2 mphEPldrity iof fiEfezent, coleprs which can be attained

DR . | o ,
V";!Jt ut%hlhgi Yot & Fﬁﬁi&&&a?oxﬂ&_ﬁ? WiieE Ba€ia1 BG X3 hgk{}ﬁ;d 1ight

anp or lumnaire. Wile theoretically

‘1M x€rom hixgl, Greer enlbluedlighteseuroed brasticalin all colors can

source, acticall, 1, .col or n_ be m '
"o mshs 6 heRRkaly (458 isatithe. T PebElild) the 1amp or
| unj \BAkhbBrd dan Ol E8RN adpdiiibh ¥ Gl apdssibIsidellers as

colors as determ ned by the exact col or val ues and
t hedatexniand bunthe enephicslor Midues agd i axipyn fupen outputs.

actpal Ly, attainable in t I ol
B U
Nevetsnh ehe Thedfeticalipiposbiplid rolgr agate @mdols geivertheless an

m xtures within the attainable color spacge, and.is

i riReaiEgin ﬁéﬂ%ﬁ&#ﬁﬂ“&fﬁﬂlﬁf&mﬁ&’ﬁ%ﬁgﬁﬂm dﬁ*ﬁegﬁf“‘m“’
CUrL ARl sgdil G5 15Ge 1 SRtedNEl GieCetdit B61idtAkhYues and maximum
attal nabl'e color space, for exanple, in the formof a

nor hightcokmpent ab|The dedFeccrmrindfeatie She #cthpbly attainable

oo s Bt e e s 4 e e e o

t Nago1dr 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 digplay from the device only of
the colors which can be actually produced by the device and the
lamp so that the indicated colors can he attained (selected or
chosen) with a high degree of precision and reproducibility and the
colors can be displayed on a screen of the davice also exactly and
identically to the mixed color distribution which can be produced
by the luminaire.

Since the user can gee a display directly of the

available colors or color mixtures, the selection of the colors fox

the luminaire is simplified.
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service person or a user receives a display fromthe
device only of the colors which can be actually
produced by the device and the Ilanp so that the

i ndi cated colors can be attai ned (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 m xed col or distribution which can be produced by
the lum nairé. Since the user can see a display

direct]'y of the 28 Auall Bl Ge Ohelied o PheTs iVuH LRSS ene

t he selectl color e lumnaire Is

Si Iqakiéd R¥ntihs AGEarndition a3 8o faslbhasubbpatay ahdéh triepresent:
i nvention, the device contains information

0
COIWBMﬁa%%MF%QP’EH%%HW SPRGRS | paF’Psug‘l‘ prRect of the
achiQuatlaa , Cal %j.ﬁ a&ﬁ%r dubshhiss 3806lovRiied N 0. a subspaces

i nvention, “in I'ch col or subspaces are provided, i.e
a &ahs;maﬁa& ashgiowy wdeald ofibtheoaptainaple asflopmeof the lamp,

attai nabl e col ors the u e

2 oo e aR e A (fedfch i Praciat, s REbnCEF (ECabllinable
SPagBor Hpacs UDIMACHuKEPACE WHnabon AR BCEPeci.£6| @lors rfxom which
which the user can nmake a selection in accordance

WI tthecesaxpican makesa sglgrtiomAp| @:copﬂ%n% KLl GeTtAR rules.
d te .
s n 241 y me oY Rag wép%h%‘é%a n?/aryb ot a:g[@/ B?Héiatbgﬂﬁé R only

Xed cblors
parfaiveri td tphkis) @CsudlD inivadpl.ers which iray| be deeipahle for a
entit whi ch satisfies particul ar regw rern“azgt'mtity or

comﬁr{sﬂﬁ@ﬁa@@@% eqFetramly AdPEit

erfdbh sat2bPled saféiémr aa.mﬁc&or certain
app I cations, for exanple, shop lighting, lighting

to all ow traecqﬂdrosubsﬁsnesflscaSPﬁnmallxwadvantEGGOuB when certain

color tones are desirable for certain applications, for example,
shop lighting, lighting to allow true color identification, for
example, of garments in a shop and wherever, for example, a product
is to be scld 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
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 colox

space and can be seen to overlap the latter. This enables the -
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exanpl e, of garnments in a shop and wherever, for
exanple, a product is to be sold or displayed which
shoul d not appear differently in normal daylight or
the |ike. Subspaces are al so useful where the
illumnation nust sinulate particular situations, for
exanple, for 20 cosnetic sales or denonstrations. The
col or subspaces can be displayed as a kind of

tenpl ate which is projected on the attainable col or
space if desired. Such a tenplate can be, for

exanple, a curve or flat region which can be

pr djigBtng Bhernathte SHRALatAlE adRtATPEre diPgr moip tepathip of the
a”gco'igg ef?ggsﬁsé& 8 AUPatERidaBsal AlibEr subkBhsasnabl es

th ting planner to inmedi ately determ ne the
rel ati onshi pdednthbeousdyl othes dbviaec @sn thaviehe memogy rfidick can

col or subspaces.  Advant ageously, the Vi ce can ha
mef5eye vhigtR R £f el S‘a’g’%’ﬁ?ﬁp °8ofc1§l” TYH 50%%%/‘%‘"‘% porgon
Fr ignt Dofect! QUi rd: S€IatH 66143C Gk pacasCaThR| éablas factory set

particul ar col or subspaces. This enables factory sot
defdefinitipos o3f @ pumisar obfeadgrofuksrpSph@ad epfiyenient selection

conveni ent sel ecti i ' tdle LdSAle
O R PREfonigt ek koddh, DARY Gladlnlt sl 5P dle bhiilee
|| Helcsph AlFRLI exaplle) aTdtght pdanhedt heftémpmating of the
cont ai ni ng the device and the ability taq iIIunngte |

spddpiprizeoeehtaiAlng 1 fepicsaR? e didireth Aaspmine
COlQecifdd YBLAAIRANG B rEbidRkebio aR8ddeREcd) cdllox

enteérprise. The invention |ikew se conprises |anps and
| unillemireions tdt thffarent Ukagatiens ofrah enbexpriseaken

U2 AR AT o1 bk Fenasre

SOWiGRStHR Yelfulisctot fEodEh i dtRde, ThiRkehaif@iOidually or in any

' lclﬁbgr?altri%n\,,m il.:l which the light source is an LED but where other
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-
otherwise associated therewith. In this case, the memory can be an
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 boaxd, or a
holder such as a base for the LED or light source. Alternatively,

the memory can be a data carrier saeparate from the light source but

which normally is attached thereto or packaged therewith at the
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general ly have a housing with one or nore of such

l'i ght sources and preferably with the nmenory. It has
been pointed out that the nmenory is preferably
arranged in the sane place or attached to the |ight
source or is 20 otherw se associated therewth. In
this case, the nenory can be a6 el ectronic conponent
which carries the Iight source or can be an

el ectroni c conponent on a carrier for the Iight source
like, for exanple, a nounting plate such as a printed

circuit board,, or a ol der suc s a,ba r the LE
or F&GREY g’b‘ﬁr‘&‘é“:"*‘AFf‘%%a?% : Z%q“h'éhﬁé'r?fg?g CAiChe a°F
datdkamgid, @he SERAN dherifdrOfad B8 Ai@ikopW REIDU{radhi fraguency

normally is attached thereto or packaged therewith at

t heldeptifitingr Yaguprwihe Hikapold widhathe ddopk STAUERE-

i ght sourc = X i

COrom a RETDTRaf ot Pratesasty (Bl SL6GGEL ey ch can
t hecdnitken Sheddatd Bet hdedckifitings Cbe chardtmniehbe pfi the light

preferably _an_el ectronic nory which c 5, contain

t he*WEFS: s ErefREa iy IRy df“gg 3&’?&%&5’& Y’éﬂiq"c?“o*mt%%‘ee namory as
li ghifre SOW ¢Eaa kel Alckst NidlaiR LeChefititeRELWVBuEASS into the
into the nenory as part of a read/wite process and )
maymdgeryer Fhacdrtay sptirgaodthen dnelnde abrinast g charapteristic
set thap, i ncl ude at | east qne characteristi

et Bin 18R fieds ndl bag B, 8450847 CBRLY. g tum

M XgdBilsdib1Rel {G1S chtfedti ghtluiEh r@itbudlod dAbexaitt pollor value,
or an exact color value, that is an exact indication

of ¥HE toler exagtudndiratien oy tPALIPGhTA e BPLFedRY (e Lioht
OPELRLLL hrdf fd:t %QhPém%QeHsf WB1o sBREEAR].Y  prdHALRNEY,

both are 1 nclu In the data set aSsigned to the

| i giviwevenuboth et énchidedeiry therdita aetliasisdgned to the light

information_as to.a . .
source. Altexnativgf;, or in addition, information as to age

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
source or the entire component in the lamp, can be read out. The
read out can be effected by an alaectronic component in the lamp or
on the lamp and/or by a controller which can be connected to the
lamp via a signal lina. The readout of the data set enables the
lamp or the controller to correct a control signal based upon the

stored data set. The light source can thus have a correcting
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i s dependent properties or tenperature dependent
properties of the 1light source are witten into the
menory. In the case in which the nenory is directly
coupled with the light source and there is a carrier
for both, for exanple, a circuit board, the nenory,
for exanple, after nounting of the |ight 20 source or
the entire conponent in the |anp, can be read out. The
read out can be effected by an el ectronic conponent in
the lanp or on the lanp and/or by a controller which
car]% Re ted to.t [ | ok i

rea ou‘tzgé)%?"g'ti ﬁeﬁg:at grs%?mé%a e§s‘it 3ns faur%% olr' it?ﬁg.nl'm o
COordonobdigrd thexetor etd thecaignad| lfenegnal based upon t he

25 stored data set. The light sourc S
correcting 29%%fade e B:BPI’?“ E‘b" r s 3I"'3€°e %%mry for

t heeHeANTHHY sbibie8hé el khe HABRCHIREy! HE1B! RsddAaté® with a
signal line. According to the invention, the

af Graesiese Luivbepireqne yuamory whieh| ¢agh repiasec she MEMPEY (qfe the
Sange JEIDLY 35 J .85 OChﬁ Sd W LD 3o 1«{1%{@:;0{«11:10 to tha
luinarre.'a° rrem)ry ich can replFace e menory o

t hGnembiyi cTALhe , 1uBin&LIRENDIY thii €dsec an widcpr the dadpiar
addition to the nenory of the lumnaire. In the ca_sc% the

i n Yeiepine,bas /i pepery |"Efﬁf-‘ha15r geparety fRem,
Se&qgﬂk 65 Juz88) tﬁe Ry xd&fnttaﬁeoud ltgNEr 236 £ Ghhel

be advant ageous to ransfer the nenory 10 contents o
t heconikgints sEuthee 1ight epunesthoy thd mehery ofi hbe rleﬂun#re In

e . R Y gt i Ly s o

it th@oltflﬂrnfatﬂ% JEE BBk JTRY &erepmusr £d, 'Eheui:ﬂﬂnht memory may be
source of the invention can facilitate assenbly
raquired.

The liéht source of the invention can facilitate assembly
of the lamp or luminaire since a measurement of the charactaristics
of the light source may be cmitted 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
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 comnnection in and

for the lamp.
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L5 of the lanp or lumnaire since a neasurenent of the
characteristics of the light source nay be omtted
upon assenbly of the lanp or the lumnaire, the
measur enent havi ng previously been carried out by the
manuf acturer of the light source. The | anp

manuf acturer need only read out the nenory of the

I i ght source and, of course, this 20 can facilitate
repl acenent of a defective |light source since one

need only consider the information contained in the

data set of a replacenent jsure
appropriate connectHSH Pﬁs%ﬁm‘b?’gﬁf&ef’%{@8 BRI EF
DESCRI PTI ONpR¥E abdee DRV bbb 38 jadray € s@dthzab N ednd a.dvantages

obj ects, features, and advantages w || becone nor
r eaeiililybessparmane Freddliharpasenbineg Hea FOLReYY dasoription,

! o LRDES LN TRES {0 chl S ACHIIMARY! Rdhg W dnt th:

gchenat i di agraf of two
5 | anps connetg ed Ee a mmnashgamd dlaq:amo:ottm Agmpeo
a first enmbodi ment of the inventiondin whi ch

sepfaRaeeted 814 SIFEOR GHEBALEARI 2IFEIANE B figst ombodinent
pr Oa&' dgd; :.n'\:rlaﬁ:ug'x aa mQJ.hos kséyaegwmeem% SinPohbht edeh a

relative to whi ch"two | anps are connected
t()mmmoannnnpsogwwddll ne according to a second

enbodi nent of the.invention where fhe nmenpry. .

cont ai ned i A™% goﬁfr%ﬁ’qﬁﬁgtdﬁagfa% ﬁtl g £ sfoi'u'%%:leé;ﬁlgl felagive to
10 | S gVl 8VirS kilddewbO1dnife. ate fc@hnéctasten icBmidyi @lignal line

three | anps are connected to a common signal |ine

ac CRICOEALPa so2 desondjembodimnnyi Ak fheoinventiom Jliore othe memory
fontc’a:.%egl 6% dbagrAMu Cfgrcgriigﬁt GRERased to

FIG. 3 is a view similar to FIG. 1 for a system in which

three lamps are connected to a common signal line according to a
18 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 ba achieved using a standard color table;

. FIG. 6 i= 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
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of a further enbodinment of a |anp system according to
the invention; FIG 5 is a highly diagranmatic view
expl ai ning the 20 principles of the invention and
denonstrating how the real color space can be
achi eved using a standard color table; FIG 6 Is a
schematic illustration of the real color space of
FIG 5 together with a possible first subcol or space
or color subspace in a sketched form 25 FIG 7 is an
illustration according to FIG 6 showing a second
possi bl e subgcal o 29 FI

Fie

.Spa h
di agrammat i E1F1 1L 4F %1?'1918}1 %fdiﬁgf%tgﬁc%&“ﬁﬁbg‘f’g & Lamp
I NVdtor@ing SBEI 1ev&RSGRI PTION 5 Initially a first
enbodi nent of a lanp according to the invention wll
be described in connection mﬁth FIG. 1. The lanmp is
i ndi cated as a whol e ing ﬁié}F bieny ef erence
character 10. As a general mtter S|n1Iar structura
el enents W [Thitimiilgda cgiired dnbodimagity of Ellgmpeacmbramg to the
subsequent res of the draw ng for any

o RREND Hi.Th e, dptostied o ST TRSHLOR, YL FI < dyp The lamp is

ref flRBLGea BUNENAb18 0l @¥8d 1DYieh B! Letd2bhé - chSEH&M 10. As
structural elenments can also be represented by t

ar abigenedle mahas cmm emm&memv}tmnélbrberm:t@cated in a

i 7R Fiagie on o8, afiRedk 1300 Beobil Branisl ooy 4

C Onexet BrfbnN dr \Wiiz&ho £ alhy &médmheﬁ(mheuﬁ s Weferdhta

volt control |ine which can deliver
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
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 delivar
signals in accordance with the DALI protocol. Alternatively, other
signal lines or busses may be used optionzlly, depending upon the
signal transmisszion or communication protocol employed. The
protocols used can be, for example, a DMX protocol, TCP/IP protocol
or control, the EIB (Eurcpean 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 1l is connectad with a controller 12

which transmits control signals to the individual lamp, 10, 10b.
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signals in accordance with the DALI protocol
Alternatively, other signal |ines or busses may be
used optionally, depending upon the signa
transm ssi on or communi cation protocol enployed. The
20 protocol s used can be, for exanple, a DMX protocol
TCP/ I P protocol or control, the EIB (European
Installation bus)-system LON (local operating

net wor k) bus system or protocols or conmunication
systenms wutilizing the light control busses of any

| anp nmenufacturer. The signal |ine 11 is connected

wi t3€ desiged; othe (trapsmizsiqn ofhcentrnd ninforpptiqnyran also be

SI n ! | 01440013, - 30 If
glge“?ﬁhgf églr%gm&?g%g% ‘;'?@ n%lré ‘[anlor mati on can

aI so be bi dhe aninbenadf Quweps biicliminadresilnalod cosnebked to

The nunber of large of luninaires 10, 10b gonn cted t0

{ heteoRREPIAeT 12 £8 JABERARRE PO FReL FRPTEh TSR, Rogh pod con

us a b DAk | t
L2080 e 8, LA R e By Y it 5

subsatrdklies 12, doet réd Isetisenibess q@pFPG#ﬁﬂlﬁyd 4né¢e ttﬂrﬁi°ﬂally

one controller 12 c rovi ded ea

mefieranHith 58P ‘5‘\“%%[}?& i %eraél ar Iprwgd%gme%ﬁlé cont r oI % the
SY Sla@inits kb EP o £S bl dribéXd iaQDowddt bbetﬁeo kbotdalgsystem usad.
description, the 20 invention will_ be discyssed as if

it utilizedFer AmPlERRAtEPn dpstamEalioring dReiipEion, the

20 S %%L?Li&enl 1 W a8 SaRgl &L {OheT i Jed WBAIE coMdol system

20

control signals utilirzing the DALI protocol. It wll
be withdgrisoonilrd aithal Ndaderl, ahdvesdngle kantalier 12 which
control systenms can_ also _be used in_co

a [FRLEs comtret WpmalmWt it G DAL BEO eRaL pate WL be
ConjfaBl s 363 €81 tnk1Sedddl) Réwdvidll NGidtColitbr BoRER1aBYIens can
MAt;ysg éngigg in combination with a DALI Control System or in place
of the DALI Control System.
The lamp or luminaire 10, preferably within a lamp
housing represented by the broken line 10' 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
connected to the controller 12 has a branch 16 to the separate
electronic component 15 which, in turn, is 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.
In this embodiment, the operating device 14 of FIG. 1 can

be a DALI operating device or switching unit, that is a device
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housi ng 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 el ectronic
conmponent 15. The signal line 11 20 connected to the

controller 12 has a branch 16 to the separate

el ectroni c conponent 15 which, in turn, in connected

by a branch 17 of the control |ine 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 enbodi nent, the operating device 14 of FIG |
carvhipe satbpfiespshatiaqyigensinte Qﬁg thej BT PEPYASPL; tSPgh an
is a device.,3L whj tisfi j f e £
P aricarvac el 3 kAl Zfebisfebenly CoiRiled qdeioacs o
el ecbabnisgatéy. ceatinillgl ghar dEBabing defidds shiclemre

Natural |y, other operating devices which are capab
of WERPARPErRPISINEIRE FOVRE iR O SETRS (BAROS, YRRIGed to or

10 Qb PndtShG1 Siak NSt Lo SUNRPL HgHtOsbili@el 18 BanS QUES Be used.

13 can al so " be used. "A"vol tage supply line 19,
representi ny veditage vippdgelineah9, Fapptsentheg maips sroltage, can

lumnajre.with th ratin | tag

ox ey SoRoiame-pE, FESRALE YR b20Gedlacas Hieagh ¥r 115 or,
VOl fo208xanpil@ Pl 3800, NeFI) DhéHths Sor1y & Eforthon | @thervoltage
lumnaire 19, it being. S.0 understood that the

corfopply dang 219 vhich AypPbies §he niPPeod dHmaRRf Tl ferit being:
| AR5 ALed MTLIA kRS ddMiboPIMINY, OB BaP oBCLEARRER Adb and
e pply

to comon voltage su [Tne 19 and that the
Voldthge Xupplor lnmengaes (wrir ghooit cah adisgnissd soppegted to the

o S, S0 3 I B G o Bl 2300 can
N8I 3.r¥ Udn@PEL signale or the central signals can be transmitted by
a wireless mode.

Within the lamp or luminaire 10 itself, tha mains voltage
can be branched at 20 to the operating device or ECG 14 to supply
it with the opaerating 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
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 1 a
voltage supply for the separate electronic component 15 can be
provided by the operating device 14 so that the branch 21 can be
omitted. Alternatively, it is possible to supply the electronic
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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
wWth the operating voltage in a controlled manner, the
light source wll illumnate. A further branch 21
fromthe voltage supply can supply the electronic
conponent 15 with its operating voltage. In an

enbodi nent of the invention which has not been

i | |epsppRandd 1P withy he Sperating yoltage ﬁrg:l bape tipcoperating
el egliani G gggpﬁﬁegi%%é tsﬁéfbeb gug%l.ﬂEOMF&Gh bﬂthngctmnic

operating device 1 at the branch 21 can
om ddmpénerAl BL Natin ¥ielsy cabé, iit bas diekhcfdupdsty Hey agyantagecus

I t ' 32 t 15 with t ti I
S BF OV idise thp aAPPHRPLCIEREBeRY L e b, 4, omedatide o- o
SUPRhEgd 481 QUAL-hBE BdtRely Y Ba100HBL iNakgy S tolrlgd Ni S

case, It  has been found to be advantageous to provide
t he el ect r ohecorsinpore @t fagtuget of dheativantien othpealpctronic

a 5 rechar | e storage t

ot GEBEnan I8 et R RS P2 bEEY s Bed halBheRRAG, pra. 1

el esriiyOBdHena€OEGILYE Nt ThED mbtisrya 2 e e 2ih BAPROM Hato which can
been illustrated in M I only schematjcally. égge 1iaht-
nerks Yritteina datagrepbrely a5t ehc‘tad%c‘%’é‘ Fro% e 119
Iai gﬁc{nﬂigefa,""gkﬂbﬂiff rd BESaike@N@L el BF i S DaCaktitelN8s tha light

source 13, ‘especially a neasured val ue of a
parsseeterldnf the |ight source 13. The nmenory 22,

especially, can contajn infor, ion_as_t th X1 Jaum
li ght currefB® PR ?%'gﬁfp?d'gﬁg’ 4 ?".’ng.aii‘hen%{r?u"r% as to

| UNBR RExdehdhisddl BRSidnt O tdndt 134N B6Md ¥8) 1. tNe maximm

addll.utmlegnér tlgght-intensity output. Alternatively or in addition, the
memory 22 can contain information as to the aexact color of tha
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
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 coantroller 12.

It is to be noted that the electronic component 15 is:

provided upstream of the operating device or ECG 14. The

controller 12, which has not been informed that the luminaire 10 is

provided with the separate electronic component 15, believes that
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25 menory 22 can contain information as to the exact
color of the light emtted by the |light source 13 and
detected in the formof a neasured value |like the
maxi mum | umen out put. Both neasured values are
recorded in the nenory 22 as factory settings upon
fabrication of the lumnaire 10. This information is
then available to the 20 el ectronic conmponent 15 to
serve as a basis for a correction or a matching of

the control signals which are received by the

el ectroni c conponent 15 fromthe controller 12. It is

t 0 De iBot@aklidiy ik &IrMREbI HferRAIOANGH tcohbrdlS signal directly
provi ded upstream of the operating device or ZCG 14.
Thetokhe prexating deyleqdidch has not been informed that

the | um nai ' Vi | bddndelde Ahfion 4 rded
el ectronic ggﬁpl%rfjeﬁf %g%'b'g?%é‘vwes tttgtz?q%gslt e o Feee
f or simitd g ligst cukee|13 hhgrarmakibmmolighncnorersi gralumen
directl to the operating device 14. |f, for exanple,

s ' Bt 9 D AHLR UREPREIPA 555 o FARY 2o SHRBEELSn of the
|l gbtntsol) rsqgnéﬁ Wh3Sh 41 4TBuHP1IEd L& NihaC ViRl @411 BEESadRribad
out put of 70% this information can be used for a

corbedowi orFight | hovwevent Al can manoted thal & seqand dapr 6T
t he, | . 1 J d ' 4 Tl
Sun3f lég;lp%ch %g? éﬁ%%hhggg} Pgﬁ%?&%?l %%fskherua@§¥§isight

it ‘can be nd a secon mnaire

I N ddecenmnrdEsenhioh fdxGthé pgraposde ofediigskighionly, can be
source 13b for which for the purpases, of di scussion

10 on| 3Esupad Y9obe (PE, Lha RaRe GOIRF BF iR 1o SEBFRR 13sof Hyminaire

i gy, s 13 Rai . ta bbGfivs,
so%es?%%ﬁsﬁﬁ&h%ﬁwﬁ%gn{%e I%QEbs&ggna%hgﬁ' he o/ can then be

assassegied ctooottput blue lighhtfdroths purpesgsoofsthifs piampla. The

XApLe. oty Lhonh SouCe, 130 NONRKCT 128, 8 R b len

output of 100% and information as to this maximum light current can
15 be registered in the memory 22b of the electronic componant 15b of
the luminaire 10b. _
If the two luminaires 10, 10b receive from thelr common ‘
controller 12, signals to generate a maximum light current of 100%, .
the light socurces 13 and 13b, without correction, would receive
20 identical control commands corresponding to the requested
brightness from tha two light sources and thus the light sources
will be energized to output maximum light current or lumen ocutput.
However, with the invention the electronic component 15
can adjust the control signal based upon the data set in memory 22
as 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
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out put of 100% and information as to this maxi num
light current can 25 be registered in the nenory 22b
of the electronic conponent 15b of the lumnairs 10b.
If the two lum naires 10, 10b receive fromtheir
conmon 2 controller 12, signals to generate a maxi mum
light current of 100*, the light sources 13 and 13b,
wi t hout correction, would receive 20 identical control
commands corresponding to the requested brightness
fromthe two Iight sources and thus the |ight sources
w Il be energized to output maxi numlight current or

| uriihg@UEQRU di £EpaRelighti diltpuite ami/ ¢hts qant berrespond to a

el ectroni c conponent 15 can adjust .the control signa
bas@d’”&‘ﬁ‘bﬁ‘sf’ﬁé“ FarEeRtet frhe ﬁ@%&*@# #ignalowhigh Appephs at the

nphi@od e8B! o HAMEES: ol Solfoned P ML ILailt asuéhBy! 0P Ithe
g FUCurrent of 70% whi ch may be the lower limt of
t ol ssrvantion woﬁxld rhangenfagrdedltfcf she onitikghdeyice gﬂsuwmctad

thus can co

S contd AU} I %%tcﬁmbrﬁﬁe?i#n & gg'ir‘n?fg' R4S S‘H" #'gﬂwu;m:e current

el ficRNi S 709D NAR! cdda adskdibeiihe nbamcaegeiz tuhGorrected was
i nventi on woul d be forwarded to the control device 14

uncappiéed & the epeaating Heviqeg b audr the 4ohb RnERER - ¢
AR Or;ﬁé %B&'I-H:L 1604 "R s0 V@ecbi#ﬁ £0dRde3 H‘ean‘aaﬁﬁ: would
descri bed. t

e signal uncorrected was applied
t hehavpeabtfergnt antpetd.AbThe ceshdt |woyhtl soar nmt.ﬂ:{;ﬁormt

woul d operate at 100% and so the_li ght rces ,13 and

w0 1 3 HMHRALIRG QT Fher EYERE REAVAAEE i%ge ﬁw&wa FHEee
a nm"éﬂéféa’d&&ﬁéﬂ | Ui 0 eh& boRetfien’ B8Edutel Kubedetbon the
wth the Tumnaires connected to the controller. Wth

t henemory exsiritente filie the bloateshigpesmponent iShprthat is the memory

CONY SNt 2 bl SEEO UoGr SO TRR S o B ashdh Hyda! Bieor o
0.7 to a light current of 70% which is identical to that of the

15 light source 13 (supplied at 100% power);

It iz thus apparent that the electronic ccmponents'ls;
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 correcticn

25 functions. The data sets remain in the respective memories

assigned to the light scurces 13, 13b, i.e. are permanently
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22b, however, the light source 13b would be di med by
a factor of 0.7 to a light current of 70% which is
identical to that of the is |ight source 13 (supplied
at 100% power). It is thus apparent that the

el ectroni c conponents 15, 15b or a correction device
24, which can be provided in the electronic conponent
15, for exanple, can correct or match the contro
signal s based upon the contact of the data sets in the
20 nmenories 22 and 22b. Different electronic
conponents 15, 15b can, therefore, recognize that the
di fécapeddd Ithghtircedrttes tBe dbBh dron be dhivinfleaded via the control

characteristics and .requiye different_cqnnectiqns., The

el edPfott @nEoiimtaAR st 8! T"Sk?"ﬁgﬁ”'ef’iﬁ"ag:ﬁ? Sl y°b1é“’"|1“ai“’
CONVRY b&Tfis@bniRitaal SFch VhE WlgAir 10heVirladddrhetbfd to other
correction 23 functions. The data sets remain in the

r esgigosl \idnge naf iokber awatgpdersold mathoythidosing Fae 13,

13b, .i.e.. .are pernpganentl - 35 recarde i o)
tfuﬁ“éﬂﬂ?ﬁi&Pa gghqa “ﬂ%ﬁ%|%§ﬁ%g“¥?§ t%ggtbngrol n?fﬁ%th‘ttmn
11 spdzsiiR! 12thdead A6 QaceqiiizaObr GinbR UtHaty data tdats for

lum naires can be disconnected fromthe si%nal i ne

11 spsgeetionces ddher GoRfinodr signadapave) hern propidps and thus the
COI’EJ,@U & i W bBOLE anfSid ok NeheS1hiMdrH1BRT £ 2148 be used

i mportant advantage of this enbodinment is that the
contirtl dgwerlfonieedlant L2ccopapiiting oithndwe shue rigtacol, for

sets fo rrection of the c ral_.signals have _bee

o PERLe e (RIS BReSPaoh it Yarh | dheeRsris p2o s 560

of dii@eidhteBLACRDIC 8018000 G HdSELhna 1{hedt H€rand in spite of
controllers 12 operating with the sane protocol, for

i 0 theaspliferencadil the aonbealilesrcan phfegtively mporate the light
protocols and different control signals on the signa

| i 1e8¥ %% and in spite of

In an alternative configuratioh of the invention, the

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
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
the corrections built into them. The electronic components 15 and

15b can ba sc configured that once the memories 22 and 22b are read
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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 nenory contents of the nenories 22,
22b and the respective data sets can be transferred
via the signal Iline 11. The controller 12 can,

consi der these data sets and can even process these
data sets further to display for the operator the
techni cal characteristics of the |anps connected to
the 20 controller. It is also possible for the centra

COmndy @l beitrolB&ed 2, URRN chBsadtihg Arkctidnsapsl thd adebtamic
the nenories 22 and 22b to correct the signals_to be

tr AFERPRERIS 18, (47D pERSEPREPASRd QDIFanFeedf and thepp Jnita
CaSfankiify %!a@&ﬂa@“u}sﬁ&lﬁﬁg&?h%%e& 15}#6 1.12%’ Wsbbc ¥ ogerating

t he corrections ectfonic
corgeomieatst,1B4land 15b can be so configured that once

the nenories 22 an 22@ ar reag - 36_b ontroller

12, the cor r&cH 9‘? F’Bﬁ?do T"éc%"’r gﬁﬁgbq’ P'6 assunad
CONRRARCELS edBctrodlcdéshpSHRIE A3S el Deef@ittal bbdhantdfrom tha
these units transmt received signals unaltered to

t heoneaaping deuiampafasoniginediincthoomp ). IR FiGhe?. an
af O%R%gﬁmnitbﬁ?s %VEQR%ABW ilewhlil:E" tﬁL m&ﬁo 28¢ ScH:r@gd naed not
the elec

t ha ronic conponent 15 I's a separate el enent
f r va phevidadeimtthegsesitriate dlbctomia nempanent b .| anp

10. In FIG _2, an _enbodi nent has been shomg N mgé%ﬂmx of

the nerory Bsthef, 535 foBBeiin BSSPETIN8 'FJnl't"'h

SCAAA! £, CluaChE Hiloby CHHIRER¥rok?. o BFbBE nabliy twoSIdlifs or

in a structure simlar to that of
luminaires 10c and 10d, as with a light source l1l3c or 13d which can
be energized through voltage subply lines 1Bc and 18d through
respective operating devices or switching units l4c or 14d. The
respective cperating devices are connected via signal line branches
l6c and 164 with the signal line and may receive tha 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
characteristics of the respective light sources 1l3c and 13d are
shown in this embodiment at 22c¢ and 22d to be part of the operating
devices l4c and 14d. These may be DALI operating devices which in
accordance with the DALI protoccl, have light-scene memories. In
this case, therefore, the light-scene memories are provided with

the data sats describing the characteristics of the light sources
13c and 13d.
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FIG 1, and in block diagramfrom a system having two
| anps or lumnaires 10c and 20d, as with a |light
source 13c or 13d which can be energized through

vol tage supply lines 19c and 18d through respective
operating devices or swtching units 14c or 14d. The
IS respective operating devices are connected via
signal line branches 16c¢ and 16d with the signal |ine
and may receive the operating voltage therethrough or
froma separate line 19 as shown in FIG 1. The

signal line 11 is connected to the controller 12. The
menori es i npghésdtriabe eflthe SeistencOFIGNA,t 18 4h ambodiment of
characteristics of the respective |ight sources 13c

andF¥Bdlafhe CORERGTHPR thithe ciRAsEP ogpatiop dops Dof take
L0 bR &LD;\%%SOE% ald 984, deuLes, 14 raia.gn&é&m of the

These may be operating devices whic
acClunghante: wirt hod e EXd/sigsdDAdhe 1lave thegkbntooilier, thera is

menories. In this case, therefore, the |jght-sgene
ner MBS EBHRR GE0P IS A FibeeAueit pathad BtaR SHARAPY She

t henGlayatditehss 1S tad ddheriddBbc AR08 Saral 26ad Wbt 18kl the
37 By contrast to the systemof FIG 1, in the

enbrriPaehiveplaty|a@ts laxe srangferced Jie she idesteplieroh2. Based
i nformati on does,.not K I ' S
O PR FeUBES Tl ad Sork B HheBRud S TR piiantts

upon connection o
t 0 dédigebtdi @bntidle ittordatife twOKhe Alnkdevidualel empas 18caand 104

initialization step of a subsequent nethod st

whcteB}LERes ARG, LotecAPSingd Eaetonb GLveh brjphtness for
220, A sfrag.d tl%%m@ﬁg, tib%,l {agf.p%stw%dém.set s are

transferre e contro 12. Based upon the
respective daGa 3 ahows tahdurthwx etbmiiméft tafapshenps or luminaize

COr [t ed CaNLr Ol il QBLLAD 90 1 o Dot dye! sl 2PSt agram

like that of FIG. 1. In this embodiment, a separate electronic
component 15e is provided which includes a memory 22e. The lamp,
in addition, includes an operating davice lde, such as a DALI ECG,
feeding three different light sources 13el, 13e2 and 13e3 which can
be, for example, a red LED, a green LED and a klue LED.

In that case, the operating device l4e can he a
conventional RGB-DALI operating device (RGB-DALI-ECG) for three
LEDs. The cperating davice l4e 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

in FIG. 1 and connected via branch 16 with the signal line 11 and
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to to allowas in FIG 1 the desired target of a given
brightness for all of the [anps 10c, 10d, etc. to be
reached. FIG 3 shows a further enbodinent of a | anp

or lumnaire 10e according to the invention also in a
schematic block diagram Ilike that of FIG 1. In this
enbodi nent, a separate electronic 15 conponent 15e is

provi ded which includes a nenory 22e. The lanp, in

addi tion, includes an operating device 14e, such as a

DALI ECG feeding three different |ight sources 1301

13e2 and 13e3 which can be, for exanple, a red LED, a

gr egtus i ntleacddtioiidiDizl N ddaphraxase laddie o PRIAhaitas 10a’
devi ce 1l4e can be a 20 conventional RGB- DALI operatlng
devik 1?RGB-’BAL¥*’EGS?° feanneptas to| e signad dhes i

devi ce 146. ﬁi‘%eﬁl:?ft'izgnéf &gmﬁgnﬂé%omgé nt 150 ona or
supplied wt |ne voltage via the voltage s 1 ne

19 msh dbtasakes Sadk) saswchd vhidihdnstexet p6nox iconp:un:énn to the
15e is anal.ogous to that shown

® corfPfet el mentwwm%fmﬂhnawwe { oy ratviauas

38 lidﬂ‘éssry{&ztcest [Fa1C0nidD| 1843, 12126 URALHD thel @KL B6lor valuas
luminai res 100' and 1 Ce" are |ikew se connected to

t heokithaalighitngourres; *ﬁqlhel-?ﬂmﬂ-?eiﬂz@ieh. Aoz exampla, in the
| egt
St oFt” Bk FassSHEEY Gl e 40 w08 Byl ¥l n e cREh ° AR have bean

naxmmirréd gﬂatr €hidel DL Gh 1O BolFedsTUNFIz LRRtatep UL the hitmfacture
i ndi vi dual ht sources | 3el, 13e2, 13*3, al so

10 con?fa|tHeH-Pé“Pe9< 8t itoPaR beafgfarmipgd that the,blug, Jight scurce oz
3eimp F@sﬁ ‘hals33 Jeatfah Rk3 SXARP faen mgﬁeoxfﬁmexz 2
actual y emtted wavel engths in nanoneters, can have
be ewavelengty &82fand thesmd Light souwrazed3eFom Waenlongth LEL.

in the ranfT%gt Eerde green and blue light sources of the lamp or

luminaire 10e' which have not been shown in detail in FIG. 3 can,
15 for example, emit different wavelengths which are distinguishable
from the wavelengths LE3, LE2 and LEl 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 as
20 an example. While the green LED 13al of the lamp 1362 may emit
green light of the wavelength 515, the corresponding green LED of
the lamp 10e' (not shown) can emit green light of the wavelength
505nm. The lamp 10e' and other lamps of the specific subsystem can
be connected to the same signal line 1l and, in the case of their

2s green LEDs can have slightly different green values.
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" 20 of the lanp 10e, it can be deternmined that the blue
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i ght source or LED 13e3 has a wavel ength 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 lanp or lumnaire |Ce'
whi ch have not been shown in detail in FIG 3 can, 1is
for exanple, emt different wavel engths which are

di stingui shable fromthe wavel engths LE3, LE2 and LEI
as described for the lum naire 10e. For exanple, the
green color LEDs may have wavel engths varyi ng between
505 nm and BikiluFiyd #hged Gindvelue SEDS \LEN thi lwavanlang@ can
an exanple. Wile the‘m%reen LED 13al of the | anp 1392

mayP R #fgﬁeaeﬂt 1994RF BHuphe A3vRddiieR, JpEPS(qAR ba provided
cor,;&ﬁp tNgo q%gnof@hgﬁ cd1B8s | TR 16N0in 30@YENon to the

can enit green I ght of e wavel ength 05nm The
| angedl Ogiteennendttiles LEI®SE ofexithin sipwaf iac whitss podéer a yallow

can__be cpnnected to th n e 11 .and

C hbmpogad B R -8 arta P 3R/ B A, A ¢ i oldbation.
di fferent gpren @hUssior 3&@:%&@&!:;‘ sduld@hi € bomplex by

bl ue LEDs of the wave | anps can have different col or

valassparisenatio sms@nms lianphictaenky nppevhmtiw apps | tgmtlichtinv
souy ces of ot X ddj tj,an
the{ rged1 gr e'é?}ha’\'ﬁ ﬁig%%[?s‘& ? cer 5+‘%ﬂ% QA éhg rhgg‘ of

Whi defre B8l /ralhome tedis| ew‘&mE& T vﬂrﬁyﬂl&neoimrtad :hﬁ&mm
and/ or an LED of anber coloration. Wile the colo

var]i"&'Ff‘ EPEER oA CUEEMRASxPERFHEBHIA AL 07P 105 “nixtures can
CBBed dholieflh ANLY RN Nl B hai 30014 ] @011 N

esired, utilizing slight color differences in the
range of safetin lazpmmzeecantaslimi byas wntgbilex 12 through
var L ons Dy LG BXI UM 4 FIG. 3, the lamp 10e can emit a
mixed color tone of a certain color whaen the lamp l0e receives a
collective signal to the ECG l4e correspondingly controlling the
three light sourcaes. If the lamps 10a' and 1l0e'' are intendad to
generate identical colors, these lamps can receive identical
control signals from the controller 12.

The memory 22e of the electronic compconent 15a of the
lamp 10e 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
13el, 13e2, 13e3. The information can either be information as
such directly obtained from the individual light socurces or

information as to deviations of the light sources from a standard

- 40 -



i
i
|
|
!
i

10

15

20

25

10 I umen outputs or light currents, practically all’
color mxtures can be obtained with a system of the
type shown in FIG 3. If the lanps are controlled by a
controller 12 through the signal line 11 as shown in
FIG 3, the lanp |0e can emit a mxed color tons of a
certain color when the |lanp 10a receives a 25

collective signal to the ECG | 4e correspondi ngly
controlling the three light sources. If the | anps

10*1 and | 0ell are intended to generate identica
colors, these |lanps can receive ldentical contro

Si gWEthie 6 OAht i thentd1dekRitikd, IR rAREIYNY 172 XheOfcthas a
el ectronic conponent |1S& of the 20 |lanp |0Oe according

t 0 FAREechiay §peeTa data set according to the

i nvention r r

the et munm el ShE S P Bt o T AAsK ST RaearLe fRM che

i Nnozontdotlez lgfﬁhessim@sto]ﬁaidpcéaeﬁprwm:ﬁhb color, the
i nformati on can eithe I nf or mat i n as %ﬁ%ﬁ

di rEeeEEoNs: SPTRAGeRF et’ h’B“T‘?ﬁ’d PRy F PragH: © Tatuq,and
25 phelidi MBeTBL| gﬁa AitrbRrd Q¥ Bhoed SuBfuthNér theNtnNQUILESSE sourcas
froma standard 40 value or, in another alternative,

i nfiflednt 1382, B3ahwilbaersect, theorandep} grignat (Qhtained and
Shoul d 0 [ ert-08
controf efthfzf?%get g?'é‘%a ¥o pr0{5uxg*?(eg%gp‘!clzgﬁra él&g m xe the
col gpferatiy dovidecaté i ehsOMRNENght]l BeurdeasElblp@Be2 hd3e3 as

exact color value and maxi mum light currents or | unen
outap FeeseAuepre ot the qargpetad &Pe*é%ol inpts, jegactlyproduce the

Jﬁlggﬁécﬁfi‘;ﬂﬁ{‘ S lﬁ.lchsﬁa&n @Lepgmhmda HPBLALDL from
he i ght solrces 1n the corrected manner t roug t he
opethat pomtraddlexd2l.4e so that the Iight sources 13al,

| 3e2, 13e3 as
' In this manner, in spite of different color values and

differant maximum light currents and human outputs of the light
sources contained in the three lamps 10e, l0e' and 10e'', the three
different lampe can output light of identical colors in practiecae,
The exact machanism for the correction using correction
natrixes will be described in greater detall hereinafter. At this
peint howaver, it can be noted that the lamp l0e of FIG. 3 has an
elactronic 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 te the
operating device or the DALI ECG 14, can be formad as a separate
electronic component and can be or can contain a microprocessor.

Alternatively, tha memory 22e and the correcting device 24e can
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10 a consequence of the corrected control ‘i nputs,
exactly produce the selected Iight color which has
been indicated by the control from the controller 12.
In this manner, in spite of different color val ues and
different maxi mum|light currents and human out puts of
the light 15 sources contained in the three | anps 10e,
10el and 10e", the three different |anps can out put
light of identical colors in practice. The exact
mechani sm for the correction using*correction matrixes
Wi Il be described in greater detail hereinafter. At

t hi GrmPR| dinglOVEMBbnedt 16 M#hd) 81804 1E Ntinpbhiéht 48R did&orm
of FIG 3 has an 20 el ectronic conponent 15e in

whirsrt o6 thddeleasmonte chuponambr 5923, a separate

corrpone_nt Zé‘gr : émaarsgfan %%dcgfﬁallggi&%nigesﬁo%geﬁa% be observed
correction “device or comporiént. This correction

devinae, inVFIGh Cavz @elpUh Eorreepsmitngdeoeveins debibce (24) is
control nal fromthe controller to the operatin

5 oViHoER Gt Ke IR BRI EAL FRRRIBLae SPAE SIS & cassapting device
25 Shepd 1 1ARatas URIREHe B 30 5rliefillac R Beied

n Ccr opr ocessor. ternatively, the nenory 22e and the
Ccorembotiinepntdeas o@llde Whah igl impdiamtaisithgketivogporestion can

in.the electroni,c conponent 15e or for art of th

ol & PORTEIBRpdRe i PLSSERamie, FameeRsat 458 uhen 8 paftrol

it eyl d2ksfeRRdOBEHBPerdd Bhe iddnEtdile: 63 WA tha &ignal
corresponding correcting device (24) is 5 shown and

10 t heliget 15 andvi$ [interdashifor theglamp dfeq Forr tRgYiange. such a
e gm0 BEah AR, B Chag ah Oyl do Wiy B RURBEE rdd 11gie.
t hathet bEghtO66e¥dd GBeT ady ek ,Chbwéwvad, Outiiti Rhé iBsired red tone
el ectroni c conponent 15e when a contro
of that light because it may have a color value that may vary by
sevaral nanomaters from the required red tone. The correction can
15 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
cutputted 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 10ae may have light sources 13el, l3e2 and 13e3 of different
colors which have their characteristics recorded in the memory 22e
which is then found in the electronic component l4e (compare the
memories 22¢ and 22d in the operating devices 1l4c¢ and 144 of FIG.
28 2). Such a modification of FIG. 3 is also within the scope of the

present invention. 1In any case, it is also possible to have the
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signal is received thereby fromthe controller 12 via
the signal ioline 11 and is intended for the |anp
10e. For instance, such a signal may indicate that
the lanp 10e is only to output red light. The Iight
source 13el may not, however, emt the desired red
tone of that |ight because it may have a col or val ue
that may vary by several nanoneters fromthe required
red tone. The correction can is then also allow for a
m xi ng of small anmounts of green or blue [|ight from
the light sources 13e2 and 13e3 to correct the |ight
outnpmbre R2ey redrk cufingy the. coitEpllpnlilgcs#otbat gt can instruct

nt mh re a separ tronic co nent
opeh: SLekerRaty (roRe Rl The coCsffRdroR, SorESOURY Bhpqeitn or
e Ma@gte Mexny ceér&‘dt@onataayfanal ogy to FIG 2, however,
the | anps be may have |ight sources 13el, 13e2 and

13e3 of di f FEferkt 2180|8h0¥s \thiseRstadd thdetect a temperature.

Gé@# hle Qi
then oun Gﬁ]ereggﬁe]%i rqgﬁlrhgbggnpone trﬁga( cortr-'%grjéﬁp 10e-

theutamm.lvelsyzactmbrazdre rft & cchdpersaviedy, déha TEB chip can be

d 14d of FIG. 23 dif t f FIG 3
o BAPEBEH -t nFh o BLE% FES UL HE PARREER ALEERCRNY FEFpSRATuRse of

anjheasLiiviind B 13480 RALsLd 18610 1R Cadd1@342. NMENDIY
22e read out by the controller 12 so that it can

i nstruct tWee@lmbéamiowircomm@mweef#e@baaindividual

corr.ection function or th ecor OnItS

Pl SRt o ReBRo Y oF 3mSR PE oA | BiggEBATey dnfivence
5 TdhleSopériiReémids €hé AEDDENd ltﬁea&mxeata.d:e appIrddite e 1.'Lght
the lanp 10e. Alternatively, a tenperature of a chi
narfer§ees [§g BEshdng may, fakfe infe Lapssderatiop <thpsg otenperatures.

posﬁzbb‘l.lft QefBiidhe éj'tgggrﬁgt:e&%;p%fxatnﬁ&n%§yof2e can also
describe the temperature dependent properties of the individual
light sources 13el, 13e2, 13e3.

Since frequently the exact operating temperature cannot |
ba 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

_ electrclmic component 15e can be connectad to a device which
provides an instantaneous control of the light source 13el, 13e2,
13e3 based thereon or upon the temperature‘ conditions in the 30 -
saconds or 60 seconds before then. The instantaneocus or ongoing
contrel thus can take into consideration the actual temperatures orx
temperatures which approximately represent the actual temperatures
to correct the control signals optimally for the temperature '
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the individual light sources 13el, |3a2 and |3e3. The

anbi ent or operating tenperatures of the I|Individua

10 light sources, especially in the case of LEDs,

t hensel ves I nfluence the operation of the LED and the
correction applied to the light sources or matching

may take into consideration those tenperatures. The

data set which is then stored in the nmenory 22e can

al so describe the tenperature dependent properties of

the individual 15 |ight sources 23el, 23e2, |3e3.

Since frequently the exact operating tenperature

canipknddit gehdatiiefs dfhehé enasvidualelight Beurasss uréms or more
to a certain approximation, for ex | e, based upon

t hebemEradiret JSRPFOLE| 43 PRI aOERP dHeedci e g odiments
pardjl«c¥lag anbi ent tenperatures and the 20 el ectronic
conmponent 15e can be connected to a device which

provi des anFimsllynt deuslsppeseiblef te rrovighans gpexating hour
1391 3s2, ..1363 based thereon or n th

te éﬂﬂgﬁ etlo FP%%%“’.‘*ﬁct%%"&W‘sgggn“ stg?t ge duration over

sec@ids HRf 24dp {(20P. exbip1s NMUed N RHPCBUSN Wsel @M B determined.
control thus can take into consideration the actual

t erfige thatyicage orthasmemanye 228 (Hoasaiss ahiunibesxEatd &pYy o

represent, .the u ﬁgpe tULes ,Qgérr R6hasidis £ th
con r'%g sﬁlﬁgaﬁﬂgiccg’p?lll?m y ?ger H%ﬁ:d?%?rper ture 43 ne o ¢
deperdenduatonilitit ebsrads.t thd rdixictieah dfifghted dyr thes component

One or nore  tenperature _sensors 23 cC al so. be used
10 i n 1®eR her 1R MSSEPAR It §h°fﬁf§EPo§§’§. °i2—:ﬂh & g’,’e %F'“P%rat“m
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al SREBASSHY &¢ t&epwgﬂtdeoa&eoegéﬂaag RtUalsd 0URS Sging
Cin'the electronic conponent 15s so that the duration

ovelependrngly thwxdodnpnd fthe eoxxepted Bdanal |fxompkhe, conkrpller 12

can .be dete

via the ﬂglr_gf %.q.'na 11 transmitted by the electronic component 15e
to the operating device l4e can likewise contain these corrections.

Based upon the knowledge of the temperature depandent
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

- eoler accuracy of the luminaires can be insured.

Similarly, in embodiments which have not been
illustrated, the data sets can contain the information with respect
to temperature and age dependency of the light source, which
information can be transferred via tha signal line 11 to the
controller 12 after having been read cut from the respective -
menory, e.g. memory 22e. A data set as to the temperature or age
dependency properties of the light source or light sources can also
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In that case, the nenory 22e contains a further data
set or information which includes the age-dependency
conditions of the individual |ight sources. The
correction effected by the conponent 10 15e can be in
response, therefore, not only to the tenperature
dependency of the light source operation but also to
the agi ng dependency thereof and the corrected signa
fromthe controller 12 via the signal line 11
transmtted by the el ectronic conponent 15e, to the
operating device 14e can |ikew se contain these
COMHecptoviied irs thaseshtapbled N driguheldgeand, tfoe example, in

t enper at ure dependent roperties of the |ight sou ce
an %r IRHEVRTID MR e‘“&f"gf k" FEepMfe ﬁ{“’ ?ﬁ“’b‘ﬁ@? Fg12 can
of HehentdAhl HPHhe CLanP¥Cl 042 ki al, CORE k! 1Ra, I ANUIAS 11ght

and/ or over very long operating durations or lives a
hi gieurced ereeratrimad dheredn Banthedi tois agind ©r hearpergture

20 Simlarly, in odi ts ' hay t
"1 (dRePhasPie 1 e B IR LHE B wld BTGRP 0 dtFEY commaction.
Wi th respectict d bRfethitinheadlhctgoniie RORETIC wl@herith2S5e can

l'ight source, which information can be transferred

vi doeheds pgfefther RencrY; 859 he Thib ARPOTY éP° 198 FREPiVe 2
hay;0e, e alded GRS, Oﬁ%mfﬂ;? @A:&%&%ﬂeﬁi | 86€ o kg TRAREY 'colors
e.g. nmenory 22e. A data set as to the tenperature or
agehidie pandee @elpeogbr t Arsexaktidixedi eiliorsweilic baoundarstood to

light sources can also - 44 be proyided ip t

o B TABRE 10158 WRIRh PP ik SRR 88 iy PP LPRLLER F Light

fr 2FRREEd o@f réipakbidd 3blsAWnIBh AHARCS gl fed GARLI Sidnalls to

12 can be inforned by the | anps, for exanple, the

| ampFoddee reppedtive gnactsepkaresalyes andfiox pasl mapdpan Jight .

so that this,aqing or.,t ra

RS 5 hiey G a SF O S R HIRE Uohroag 1301, 1302,
13e3 will generate a precise mixed color illumination,

By providing a data sat containing a multiplicity of such
exact mixed colors and storing that data set in a separate memory
25a or an appropriate part of another memory of the aystem, a
selection can be mada, for example, via a davice 26 shown
schematically in FIG. 3, for example, a kind of color
potentiometer, to enable one of, for example, 12 selected colors to
be outputted. The selector 26 may, of course, be a sat 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
same mixed data sets can be provided so that the different exact

color values and different maximum light currents of the different
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CAn include a further nenory 25e. This nenory 25e
c4Ln receive a mxture data set, nanely, infornation
as to exact m xed colors which can be selected. An
exact m xed color will be understood to 20 be a |ight
color which can be generated by a plurality of |ight
sources of respective color which when energized with
signals to produce respective exact col or val ues

and/ or the maximum/light current or |unen output of
the individual |ight sources |3el, [3e2, 13e3 wll
geneightesduriees Co s ¢hel diTFetodtO LuniddirehaddnOBe ignoBy¥d when the
provi ding a data not contai$ing a multiplicity of such

ex ATk SPecBile BiRpas €9 Rtiaghee sedectqr 26, wishes to
se r r e
R Y e
examplieainedsa a device 26 shown schematically in FIG

3, for exanple, a_kind of color 20 potenti orret%lrz, to

enabl e one JRFURYAY e PEmory, 28 and; BRp SEPOTY 228 Caf be

OUl fHnb &by AhSomRinCdri¥ry26 HAY sefcte? Udeil caPfE FotCindf

push buttons or sonme other key pad or push button
swiaedhFhiprdedi the mhked gsalontcageboffogmed |iocthe spgefegmponent as

sel,ect] exact,.. nmxed colo i st a
o+ U bS8 £ UBS 25a L SR Tn, o 3he Homponent as tne
m Xearéetihgs @é¥iceadid asph Osepacadts @ lbliait bikcasligarer entthe

exact col or values and different maxi mum|ight

curtl@fteonic eomParRrEcti®nt - 45 |ight sources of the

di fferent | gpd gl ' [ MF"] h 11 2
the sinple ng%mer ggs%??sg}évgggéx%g’rse eé'tLor&nZ%,%ﬁErAl or 12,
Wi stifedesigredoudp uiani ke tipecatedchpcthe cgitrelddasri andnean be

t heei leL Ia%' S éctség:ogg.cal.llirp e grggi"ed or manually operated device

which can pass its control aignals through the controller 12 or
create control sigmals for exact mixed color selection
indepoandently of the controller 12 if desired.

Advantagecusly, the data sets recorded in the memorias
22, 22b, 22¢, 22e can contain information as to the maximum light
current or lumen output of each light source as well as to the
exact color value or color spactrum theraof. Depending upon the
type of light source used in the luminaire, it can be sufficient,
however, to provide ipformation in the memory of only cne of these
two characteristics. For éxample, it may suffice to provide
information as to the exact color value when the color values for
such light sources vary greatly but the maximum light current or

luman output varies only slightly.
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5 Naturally, the nenory 25* and the nenory 22e can be
formed by a common nenory. The sel ector device 26 for
the selection of the mi xed color can be formed In the
same conmponent as the nenories 22e and 25* or
provided In the sane conponent an the correcting

devi ce 24e as a separate elenent or as part of the 10
el ectroni c conponent | 5e. 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
el ectronically triggered or manual |y operated device
whi ch can peasgvdrisalgORihenl tikirgnibs 2 shgwifibabtierariation in the
controller 12 or is create control si naéi for exact

mi RSB JAORE| FEFPRT IFn HERM AERRTY, o5 tenepd) e Pus
.1ﬁ ﬂthfﬁig e&il'b@dvaﬂ@\égﬂfﬁﬁgeﬂ?% dol At Jabf SelSay a0eELSH for the

e nenories 22, 22b, , 22e can contain
i nfaeioay i tonhawe taodatre setxeonhmininghonly nfomation| asghe the

out put of each J]ight. source.as well as to the 20 exact
col"GrTat E@’B&J’@ogg?h%ﬁg’éf?% t her eof . Dependi ng upon

the type obihdll, B6w6E ArFFdrade 1Hght WIuPSdS € inddpendently
can be sufficient, however, to provide information in

t heofirBhe¥s typeon B £Emmansf agh depandept aih CHEPETALUFP (epondant
For!% M0 chd HIPYr el CC Wiln p&&\‘kdgrdﬂggeiwta'tggnﬁés effect

to exact color~value when the color "values fo
sucthel LOglt sorren®Soy athe gxadi oyldtitvaline, thai datm bagting can

o oS RN oTBLLER B Lo g 5 cntsrea 1
o PP Sl b Ol Syt dpmaces 1
notemadl yfoxi thempartiédiagelight shurca.

FIG. 4 illustratez a further embodiment of a lamp or
luminaire 10f which is described balow.

The lamp or luminaire 10f, whose housing is reprasentad
by the dot dash line 10", can be connectaed to a signal line 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.

The luminaire 10f is comprised of two lamps 10f1 and 10£2
each of which comprises three colored light sources. The lamp
10£1, for example has a red light source 13fll, a green light
sources 13£12 and a blue light source 13£13. The light sources can
be identical to the three light scurces 13£21, 13£22, and 13£23 of

the second lamp 10£2 and all the light scurces can be LEDs.
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menory to have a data set containing only information
as to the 5 maxi num possible light current. Finally,
for the different |ight sources, independently of
their types, different age dependent and tenperature
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 tenperature dependency of the
particul ar paraneter is small for the particular

| i ght sour ceachFiémp 40l | UOiFR akes cantaimt hbs combiudinidual

O WA TR AN - e -
" Chth§ egd ﬂb&n& hﬂﬁ@oﬁréj R Lm@ﬂ CbaLICAGS QQect:onic control

connected to a signal lize 11, atw wire line
of gaaret work of such | anps operated by the controller

the | unt nai §cEertea oo, shn Trlat49CA0F o0 SRl oMo ithpe 102

Fl %ndzloéoca;h%el uph& bfadOierbh RNREIIRE Gdn beOspesndsapart
10f1 and IM each of which conprises three col ored

| | givpmmmer suetheFhand Ayvgn. 1 ey ww%%‘mre% &, Conmpn
I %Il ource 13fLL ﬁ%aﬂsgrgﬁﬂ’hl thdﬁogagaqn the
f

bl Ge°f CsBurce ght sources can
i deﬁ&bsﬁlzztoﬁ e dibs at] Widh sonkades H8f gh;rqtsiazaaﬁemdof the

bk i 5550 VTR IR Al ey 1o ot
COIG S 1080 U RN et s anc
14f¢heamaindi21 fght emrq;ite DAL Lumes oukpety ofi the dadividual
lamps.
, The electronic component 15£ can have & characteristic
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 devica or ECG can then be accessed by the controller
12. The electronic component 158 , however, is characterized by
the fact that it doas not simply pass control signals through but
rather corrects the control sections fed thereby to the operating
devices 14f1 and 14£2 of tha two lamps 10£f1 and 10£2. The
corrections are light source dependent and typ;cally different for
the two sets of light sources in the two lamps 10£1 and lo0f2. |
If the electronic component 15f illustrated receives a
control signal from the controller 12, for example, which is to
generate a certain light color, th&n based upon the individual
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gears. 5 A feature of the lumnaire 10f is that the
two lanps 10fl and | G2 can be spaced apart from one
anot her can be Spaced &part from one another and
even. They neverthel ess have a comwmn el ectronic
conponent 15f which has a nmenory 22f Recov"d in the

nmenory 22f is a data set which contains the

characteristics of the 10 different |ight sources

13f11, 13fl2f 13f13, 13f2l, 13f22, 13f23 of the |anps

10fl and IMand in particular exact color val ues

and/or the maximumlight currents or |unen outputé& of

t heokrulitibas aind hatgiding TE thkcndtuehi mpasonyd wipr Bflue and/ox

can have a characteristig S43Q that

cartight SyareRts BaxHY AE S tpafrigrad S35R °ﬁ"que“£‘° two
MRRpts, tBEr&dtaat amlcm@msruml&addmkewa to the cperating
conventi onal DALl operating device or ECG can then be

ac@egm By thas tomttwol Lamps 10£f1 pRd K0f2cwibhigenerate actually
h ver .is characterized by the fact
?€ﬂ65%§ *gﬁﬁ FoFE®s control signal s through
but 20 rat hefhe’ @léEtichikEonpoR&ktO 155 asin, 008 éced:u, add:uu

thereby to the operating devices 14fl and | M of

t welee b grpgter andbqnwofmz_era@éw é’@l’?-%ﬁ'?s 14FL, | h4fh o' nanage

SO r §l¥ethBhic | bt 15¢,
se%g‘g%feeqo%ﬂﬁgqstogiﬁ%e a%1e tvvo grrps 10f | %nd

| f ptrb.etfdaﬂ.mir ramiubapamwbem DABL ndtwosk raancbie rmw-a Since

ahithR $Leatsontfone FRRPRAnE R o RS egrory; iR oty one
basE MAON at ey Bdiyd Ghibar oﬂ&aqﬁoﬁkﬁgd Qfagétdl rather than a

hat chi ng of the actual neasured col or val ue and/ or
| i gHmit s 6Atsubmeribenoitot vidichnthe uaual DALEhRetMark wuld be

of :teggr{élped in tl;e absence of the intemediaﬁe alactronic component
15£.

Such an arrangement using the electronic component 15£

._can save addresses in an overall DALI network and can
nevertheless service a large number of operating devices 14f1 and
14£2. The component 15f servas in addition to be sure that the
lamps 10£1 and 10£2 will output the identical colors.

FIG. 4 shows, in addition, that the electronic¢ component
15f can be equipped with two or more temperature sensors 23fl,
23£2. The temperature sensors measure the different ambient or
local temperatures (operating tempaeratures of the lamps)} to provide
a correction for temperature-dependent properties of the individual

light sources in the afore-described manner.

- 49 -



| anps, corrected control signals are transmtted to
the operating devices so that the two |anps 10fi and
|OF2 will generate actually 5 exactly the sanme |ight
col ors. The el ectronic conponent 15f can, of course,
address also a greater nunber of operating devices
1492, 14f2 to manage them so that at the output side
of the electronic conponent 15f, practically a
subsystem of a DAM network can be connected. Since to
the el ectronic conponent |5f of the DALI network has
only one address, a very |large nunber of |anps can be
managed rat¥Ey. Shetivwa alstintand codostableidmeds kapwn in the
whi ch the usual . DALI network woul d be restrict in

d
¢ el SRCLIGHE LARIOIPRY AR AF RoFa YR EoHphTRe fkanple, in

10

15

| Stne MaSiy6 B0k HGCHENna Sk {h | P leREd 1 ko Gorman Light

componen can save addresses In an overall DAL
netrechnolagy Ganpanyewst Eittisss 3296:i cpage L& gFnemnthls

of operatin evi ces 14f!1 .and 4f 2. The gonponen f
0 oo Eerake the BRpteat, Pruraiiige A fond WRehifdlRageite 1d
| ChaRad¥dtao@Uinuet thé tad@itd ¢dlof ¥ablé . 1s2R fikatadtially
shows, in addition, that the electronic oonmponent

| 5f
cafrbenardar ppafage i1 thyd Biohohand sagkanaid e abidh the red
gislto:plor fg?‘r%i;ren t,gJ.rTH.%fGQI' (1S £AAQR S28TRAS Wh forl Rebilue color is

erent a ocal tenperatures (operating
t eapeigied asd Gin tjper adps)rdgdoprady itdewhizhcthe greppreolor is

for tenperature-dependent praoperties of the_indiyidua
AL e Btk ot B R L

Fl Ghi e SHGHE . 2 thba i eb LI rbGRing RASpredekd kel Ncdlins

field of IN'ight technology and isS of the type found,

f ocbeatnmdl by mixing of the individual primary colors. The standard
coloxr table shows theoretically all possible colors which can be
outputted by an ideal lamp with three ideal light sources, namely
a true blue light source, for example a blue LED of a lamp as
described. The other two light sources arae a true red LED and a
trua green LED.

A blue LED emits an exact color valua which is unique
only. for that particular light source and can differ from the exact
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

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
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t he Lange Handbook for Il1um nation, published by the
CGerman Light Technol ogy Conpany, 4th Edition, 1996,
page 16. Fromthis 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
whi ch the green color is 10 assigned. A central region
30 is the region of substantially white light. The

i Nenivedirat ¢iffegeon Tolopresest can xegulin apd stheo pplem fdeld may

by i xi f the jndividual pri | h
oF BH A HI% ROELR SOLRE AP PR CTE Shp CSH1PY ErH19 a8 Joprasented
COQr heVairel $ABubEratRil Pt 8fadPledNorljedl 1isdHaddlfor space

three ideal |ight sources, nanmely 15 a true blue |ight
sodBces represontep|ky ths| txiangbacin EIGa® as

descri bed. e her .two |J ght sources ar tr

LED and a ﬁ%ggﬁ?g%ﬁ?&fﬁlc% BPIRe LROTASER ? %&ar? "gﬁjé% 1y
COl1gfi tetl WEtNieGbBed® iR GhedBétAchlly tRabikkd blow apace.
| i ght source and can differ fromthe exact 20 col.or

valThig afitadnsiele Bpler 1EPBRS iPn@lEfareREsiar,anclyape fased upon
| N 081 SALOR 28185 Ja1Fas of %ﬂ% eﬁﬂlt:f&u&f Qi@vf)fsourcau and

nmeasur enent points for the col or values of bl ue LEDs
pr cepceshnty e tbEalityubicthe aixehdolex gilimthatdonsachich can

| anp maker. Since these neasured values |ie at
di #e?%ﬂ’(alflgc%lﬁp&ﬁg“ﬁfy 'Z"Seti‘l%‘e'%ﬁ”&r triangl e of the
standard cobRy dedlbés da¥isd M2Ubgn He pRAr1dBLUED IradBe a

with the light froma red or green LED in the same so
| uniudtipldodty faff darpe Ji08r acanrding e FE&y| 8 epd ©fher lamps

Co'o%r llf;l{uierlaQrensayand can have a display device which in FIGS. 6 and 7

has been indicated as a whola at 34, FIG. 6 and 7 show only the
content of the display in this. The display which is selected 1z a
display like that of a standard color table although othar color
space displays can be providad, for example a coloxr wheel, color
pallette or the like.

FIG. 6 shows that the display device, for example a
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 tha display which is monitored by the service parson shows
a triangle of the mixed color illuminations which can actually be

produced by the managed or controlled lamps or luminaires.
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not cover the entire color space of the color table as
represented by the area 32 but rather for exanple,
only a limted color space 33 as represented by the
triangle in FIG 5. 6 The attai nable col or space is
therefore significantly 'limted with respect to the
theoretically possible color space. This attainable
col or space in different for each | anp based upon the
di fferent color values of the individual |ight sources
and represents the totality of the m xed col or
illum nations which can 10 be actually outputted by
the | umi nal ie, !dﬂm;i-%mor thig drisrgular ctispbay p BB dchl shows
a ICI a ordi
é‘@g i?ﬁﬁg 3%%4 QJSJ 55 w;iQ n%.r Jl\%g.‘g ;s like a

[TUm'nalr es

dl salnayoﬂ wﬁw oA htuen abtéailyCattidndbld a:sz.heaﬁmco 33. The
indi cated as a whole at 34. FIG 6 and 7 show only the
15 Egat cHiscorte patgaliy apawi chralesTfierny |1§pt=fasﬂlwm gppoolor

Col%rgktggé)’]egmgﬁ %gﬂ%é L%ﬁg% e‘aai %%Fg%é’ggg%“ of the

be gttavnatad, célur epmml% a coI or wheel, color

pallette or the like. rrG 6 _shows that t he di & 4 with

devi ce, for F¥arfpPBo% %‘EWH‘?@Feﬁ c&P

actprdl.| § et 2b0aM) St&an%ﬁ ms:%aes 33 h@ar ﬁ&ﬂ:@ﬁi—l ¥boolor
| anps. For the case in h a mltiplicity of

di fepacenté Mmmaiﬁwqarf@onaﬂageubworh@mnﬁ gidqcerding to FIG.

% opdiat o Ty EPREToE, Froce) 66 14 Rabo, Shoth PaRpRL A 4% ' Aorea

15

20

MO NEia@r sdgila)t ﬁm K6 dddetePRIrAN SMRYEr IS whlbh i dligl Coftis a true
the m xed color illum nati ons which can actual | be

pr RAFECRE (e MEURARA PiFaspalion ePIRY spaseRds ofhis subcelor
| urglﬁ%rfﬁs'is' lﬁéawise projacted like a template on the actually

attainable color space 33,

A service person monitoring the display can select a
desired subcolor space from among a plurality of subcoloxr spaces
{(for example 35 and 36} which have bean 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

'from predatomminad available illumination information stored in
memory in the form of the actually attainable color spaces, the
particular subhcolor space which can ke projected on the actually
attainable color space and the specific mixed ceolor illumination
from the subcolor space.

In all embodiments a super control line 37 can be
provided as for example has been illustrated in FIG. 1 which can
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In addition to this triangular display, FIG 6 shows
five circles 35a, 35b, 35c, 35d, 35e which are
projected , like a kind of tenplate on the actually
attai nabl e col or space 33. The five discrete nutually
spaced circles formiIn total a subcolor 5 space or
col or subspace 35 which represents a true portion of
the attainable color space 33. FIG 7 show in an
illustration which can be conpared with FIG 6 the
actual attainable color space 33 and anot her subcolor
space 36 which differs fromthe subool or space 3

acm’eﬁ“héh?cﬁlﬁceow sm% elamasitol hspaeec%"h&%' (Fegpective

C a
pre etern‘% ays %gn[%%r % whi chgéﬁggﬁt?ﬁgg%%ga%%ﬁ Such an

of obrlaeriaiat ualdiyeat toperabicn cahdse ﬂpamd%or Exagple when a usar

subcol or space 36 is |likew se pYOJF. I | ke a 1
t e MEPBR% tenoREate (iihs meioym 38'@ oF; tumen

15 [ SN 18 t gd%gsg £6£&0 b
ﬁeiy r\e% sutEEF spg%:e rom anong a p?ﬁr?ﬁr]fé of y

subco&medspacﬁmc tl@é arsexin Whidh comped@tioniwh chyyection may
been stored, in the menory of the controller 12. The
PeEPHERFITY 'ng the systemthus can easily produce

m Xed col or mid l1ihd Wy QEmiMH1e8s G the iRvafitich to the extent
reproduced 20 from predeterm ned avail abl e

i | |taﬁ4: reteyoptiax siephrophc wogpepents 15uthdrh axe sararaely

parptl cu@ %co%ace%ﬁ%ﬁ%ﬁ%@ﬁ%ﬁiﬁgﬁ gg ]ganm3 *

t heopedetdinkyyfurmiti cn N adahefuaitdon spaconvardars oofs fhei fype in

m'xed color illum nation fromthe subcol or spacge. 25
£b SAEBEH AN BALY SOREFOL: BT | FIRETSY sigpata oan

%%hd@&efasﬁeu BrAa BRSr RBRArd1 bilpia18t 88k i) dbliatrhan

can
operating devica. Alternatively, they may participate in other

conversions, for example, in protocol translation like a kind of
gatéway, for example, from DMX to DALI or from DALI to DMX, or from
DALI to pulse width modulated signals or from DALI to a ION bus or
an EIB bus or vica varsa.

These conversion functions are preferably directly

s 15a, 15b, 15¢,. . .

15d, 15e, 15f.

The way in which the electronic component 15e of a
luminaire 10e according to FIG. 3 and particularly the way in
which the correcting device 24e of the electronic ccmponent 15e of
the lamp effects a correction of the control signal received from
the controller 12 is described in greatex detail below.

- 53 =



- 52 bypass the electronic control elenent 15b and
cause the respective operating device (e.g. 14b) to
operate wi thout correction. Such an Override .or
direct operation can be desired for exanple when a
user w shes to generate the maxi mum possible Iight
current or lunmen, 5 output fromthe luninaire top

i ndependently of the color to be produced or for the
case In which conpensation or correction my not be
desired. The lanps or lumnaires of the invention to

the ""tent that they offer electronic conponents 15. a4
V\/ni ch are sT¥medgery tronpridieddy Whereeptre 12nRpd receive

CLd loYaBE dx‘&t AehO 133V Earnabl! £2C hikiEble the form of a

fun tion, can unction &A converters of the type in
V\hldnhrestpeecaw y:fDEhd typatrol signals control signals
can be converted into corrected DAM control signals

for Wwnstream operating device. Alternatively,
the participate In other is conversion , for awn
otocol translation |like a kind of gateway,
for fromDMX to D= or from DALI to DMX, or .

frow1 DALI to pul se wi dt h nodul at ed S|gnals or frm DAM

to a LON bus or an EIB bus or vice Varga.: These .
conversion functions are preferably dlrectly 20 i n-

gratadlntothe &, Rarately 15d, I5e énJ The %&{}% 31
mhu‘@ﬂ%%? tadigifeal SopecRants 1My it vely
Gedidileh® Sdiipondned dnRak tdrﬁukéfﬂey sh'i‘@ £42¥hé Nthrdli Tfght

the correctln evice 24e of the el ectronic conmponent
15eo@kc@b 1ah1a. |%8e2 ahd d3e3. a Ther eunrenbrowPonsrt danef dhe u-vht
ST QN ah € GOEYES o €L 1ight curzent of the red light source 13el.

. It should be clear that the current components Ir, Ig and Ib can
each lis batween 0 and 100% and when the DALI protocol is used ssch
of the three values Ir, Ig and Ib can be daﬂ.nad w.i.th 8 bits so
that 256 different gradual subdivisions will be possibln._

' The current vector I with the current qamponqnts Iz, .Ig
and Ib is supplied as an input signal or input to the electronic
componant 15¢. From the electronic component an output bignhl‘
(output) is transmitted to the respactive qpo:ating davice 14e
vhich is also a mto:: and of the form-

o
O=1Cg
Ob,
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the controller 12 is described in greater detai

bel ow. 53 The signal transmtted by the controller 12
and received by the electronic conponent 15* can have
for exanple the formof a current vector of the type:
J1b whereby the individual conponents xr,, 19 and:,Ib
are respectively the corrent conponents which are to
be sent to the three light . sources 13el,.l3e2 and

| 3e3. The current conponent Ir of the light current
refers to the light current of the red |ight. sources
13el. It should be clear that the current co

nt S
| rf" Fﬁebgnah? Fhage YARiAPIeR Ot O AR4 OB, 5A°R OTRR ehtoht

i c tke vhir ase \Aal t
19 an XE g@%lb% géfeﬁleg e\nmtel’?gg %ets SO ‘tha%lf%%sm%'

di fifiet priBedrad 0263 afitdk\Vilsi cosregtion faspbeer mrunq gut. The

R iae Gt Hpranents 5HS FighE ‘erhar SHEAE 1 Enghea 1igne

el %%Eému@ej.wm&a&iﬂm&&, 1560%1&6 64 Oy’ fid ©b lie between 0
conponent an output,signal (outp utLils transmtted to

t hemﬂe%%cswe i@pmmang %i%\?incei@&e tFesAlRtLoR, sencpmpasses
‘i%?hngge'?; ,,-,,Ie%l% OMg r 0 Obj -54 whereby
Fe6 vari anles

® 09 and (b each represent a
I| ght currend amhbefbnMclIcdnponeatuﬂsbyauhumattmhl;y cérries out a
thrc%s'réét%mx gfo li:rhgefnput signal I to the output signal O and the
correction can be of the form O = K*I where K is a matrix. The
matrix can be or is representative of the aforementioned data set
" and includes information as to the characteristics of the light

source. The matrix is of the form, for example:

rr rg

K=|gr gg gb
br bg bk

The matrix has nine entries for which the followlng
typ.tcﬂ. valuas can be given:

The values for rr, gg and bb are > 70 % and s 100% with
light sources like colored LEDs. Similarly, the va_.lues rg, b, gxr,
gb, br and bg are : 0% and s 5%.

Furthermore, the minimum output (e’.g. T0%) < (rr + rg +
rb < 100%.
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| 3el, 13e2 and | 3e3 after the correction has been
carried Qut. ThO variable O represents the |ight
current emtted by the red |ight 5 source | 3el.
Purthernmore values O, Oy and b |ie between 0 and
100% and, in the case of an eight bit resolution,
enconpasses 256 light current values. The el ectronic
conmponent 15a autonmatically carries out a correction
of the input signal X to the output signal 0 and the
I Q correction can be of the form0O = X*1 who" Kis a

matrix. The. matrix can be qr [ s represept ative e
af or ement i ofRed PgaTRE gt P‘éﬁwg #ﬂﬁ ﬁﬁg? P% r%*cg%“g\%p
t 0 Sl f) &t oRAARRR ﬁgt&s c@frddiCot il ligh® @uasse. TEr

matrix in of the form for exanple: rr rgrb is K =

gr @eriyicatinm B DAy Decassumerxthnts the AapBhisignalikps the form
which the following typical values can be given: The
values for rr, gg and bb are z 70 P4 and g 100* with

[ urces like colored LEDs. Simlarly, the val ues
gri 20 9b, br and bg are a 0% and :s 5%

)yre, the mnimumoutput (e.g. 7099 < (rr +rg
100% 55 The minim moutput in for exanple
eivably smallest maximumlight current of a
light source. For clarification it nmay be assuned
that the input signal has the form r=20

This means that the signal transmitted by the controller
12 is intended only to control the red light source 13el.

Since the red light source 13al has an exact color value,
a so-called actual color valua, from which a set point color value

- may deviata (i.e. deviating from an ideal red by several

nanomatars), it may be necessary to mix small amounts of grean or
biue light from the light sources 13e2 and 13e3 tharewith so as to
achieve the desired redness that is the desired mixed colored

illumination and overall light distribution.
The output can then be determined in accordance with the

formula
I
O=I*¥K={0|*K
@)
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O This neans that the signal transmtted by the
controller 12 is intended only to control the red
light source 13*1. Since the red |ight source 13al has
an exact col or value, a so-called actual color val ue,
fromwhich a *at point color value nmay deviate (i.e
deviating froman ideal red by several 10 nanonetexa)

, 1t may be necessary to mx small amounts of grom or
blue Iight fromthe light sources |3e2 and | 3e3
therewith so as to achieve the desired redness that
is the desired m xed colored illumnation and over E
| | §H9mdfl’é-FP|’fﬁjtii’oﬁl“FhEh%tiﬁth%é’ﬁsPﬁéh"B%% érm‘ﬁ@g es gr

| ”aﬂ& %ffeﬂ W:.LET (3Gm ﬁaf%% wudotly wourd §§uspond to

from ear t I'n the case In which t
Varlable$ gr nd br wwll deviate fromO0, the output
vector woul d cffr spond to O = gri rr br \Wich
represents ighe|geptrol signal which is outputted to 5
the operating Y] ce | 4a and al so contains green and
blus light co nents 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 |ight conponents
which are to be m xed
Which represants the control signal which is outputted to

the operating device 14e and also contains green and blue light
components when gr and br are not agual to 0.

From tha foregeoing it will be apparent that the variables
gr and bx give additional light components which are to be mixed
with the light from the red light source or LED 13al to produce a
certain predefined exact red tone oxr coloration.

Stated otharwisa, the elactronic component 15e which is
to ensure that an exact color value of the red light source l3e is
produced can takae into consideration an actual value which deviatas
from a set point value of the red light scurce 13el. The
correcting device or oircult 24e of tha alectronic component 15e
or that componant itself, through the use of the correcting matrix
K can effact the dosirqd correction and produce an exact mixed
coloration. Tha matrix K as described has nine constants which
each typically require one byte, i.e. eight bits. The correcting
matrixes can be more acmpli.cai:ed whan color differences, maximum
possible light color differences or maximum lumen outputs and their
temperature dependencies must ba considered. In this case, tha
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with the light fromthe red |ight source or LED I 3el
to produce a 20 certain predefined exact red tons or
coloration. Stated otherw se, the el ectronic conponent
150 which 1& to ensure that an exact col or val ue of
the red Iight source 13* is produced can take into
consi der-ation an actual val ue which deviates froma
set point value of the red Iight source 13el.. The is
correcting device or circuit 24e of the electronic
conmponent 156 or that conponent Itself, through the
use of the correcting matrix X can effect the desired

CoOUERYE Ont arﬁftem’en%’e afEom £he LARETALUZE| SARANIANC PRETection
eﬂgtlés {Bngi f%shééﬂr%a%u G theRd) formula ©

yplcaf{} require me Dyte, 1.e: eight bit*. The
corr BC{TIng Jp whatebkes can be nore conplicated when
col or differences, nHX|nun1 possi bl e |ight col or

dlffere Ge ,9r n outputs and their
ngf}atur en§ st be considered. In this
cas 38 determ ned fromthe

t enper at gnqea%ﬂﬂgptbbgnn ctioxi matrix K(T) and the
i nput signal, | in accordance with the fornula 0 X

(T) * 1, mhereby re(Tr) rg(Tg) rb(7b)) K(T= gr(k)

99(T9) gb(lb) br (P) bg(Tg) bb(7b)) 3 This matrix has

nine matri x terns which are tenEerature de&gndent and
Fewpa

it assumes Thig makEly hagcnine PALHA, EAFM ¥Rl rature
valdissn &1&”9&@ 1A abSi@Rls SRR b Bdupb¥atired¥SaridaRBl0s of the

determned at |east approximately by neasurenent. The
t ervpdnas nre kwnat afrleast épproximatedy ommmmmmmd at
least approximately by measurement.

The temperature term '1.‘:: is, for aexample, the temperature.
of the red light source, the temperature Tg is the temperatures of =
the green light source and tha i:omperatum Th is the temparature
of the blue light source. Generally it suffices to wmeasure a
single ambient temparaturae, for axample, the circuit board
temperature and thereby provide a single temperature measurement
value M. FKnowing the channel outputs O and the temperature
measurement value M, the actual temparatures of the individual
l1light asources (raed, green, blue) can be deduced. '

Finally, the correcting matrix K can include a correation
factor which takes into consideration the dependency of the light
generation by the individual light sources. In that case a
correction matrix with the age dependencies can ba provided in
the form of
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10 of the red light source, the tenperature Tg is the
tenperature of the green |ight source and the
tenperature Th in the tenperature of the blue |ight
source. Cenerally It suffices to wiMaSure a single
anbi ent tenperature, for exanple, the circuit board
tenperature and thereby provide a single tenperature
nmeasur enent 15 value M Knowi ng the channel outputs O
and the tenperature neasurenent value X, the actua
tenperatures of the individual |[|ight sources (rad,
green, blue) can be deduced. rinally, the correcting
matrix K can I ncl AP) Cop(Ag) i el Aff)qct or which takes
into consid ﬂéi n the de gggenc the light 20
generation %& o] 3ﬁkﬁwié§ iéﬁ{ urces. In that

case a correcti on jar) x bp(Aag) t bd( dependenci es can

‘be provided in the formof 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 determ ned by
i nt<bgFeRY Rg=tH@ATsoci ated |ight source dependent

0P of B LS R, B0 92 St o son o

storage of the out puts Integrated over W.
To sperces abotduterhinedibg intgigrating, the alisbétatmdc dkghthgource

| niSPaRRTE, CRTER BUPAAn TS PRt SBFFOERREe i i bediste
WhigtBrige UZCehd A8dlvidiat dodtpuits THbgeatad 8vet dika.f orm
To permit both color and light current differences and
the temperature and aging characteristics to be taken into
considaration, finally, the correcting matrix which is used and

storad in memory can be of the form

rr(Tr,Ar)y rg(Tr,Ar) rb(Tr,Ar)

K(T,A)= | gr(Tg,Ag) ge(Te,Ag) gb(Te,Ag)
br(7b,Ab) be(Tb,Ab) bb(Tb,Ab)

Preferably the correcting device 24e utilirzes the lattex
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 cutput signal vwhich is transnittpd to
the operating device lde.

As has previously been described, the matrix can be

utilized directly in the controller 12 when, for example, the
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re(Tr,Ar) rg(Tr,Ar) rb(Tr,Ar)" K(T,A) = gr(TgAg)
99(Tg, Ag) gb(Tg, Ag) br(Th, Ab) bg(7b, Ab) bb(Tb, Ab))
Preferably the cozxecting device 24e utilizes the
|atter correcting matrix and multiplies the input
vector | in the formof the controlling signa
received fromthe controller 12 by the matrix K(TA)
to produce the output signal which in transmtted to

t he operating device 14s. Am has previously been
described, the matrix can be wutilized directly in the

COBEA Shod 58 ! 8 RETRE S, M3 S TR s ans

| s 3d0MUnaB8&d: T thRemARITY ¥£ Ofnal DEm) 3BPLh dolieroller.

controller. Alternatively Only a part of a stored
correcti on Neternativelyromlyaspbart b agtoded aprsacting patrix,

or :the tenperature dependent S part.ca 0
coFPﬁc?’TaB'HUP%a R &?‘B"‘é‘gﬁn& Rrt °Fe§l|‘o°ecLPR€ 'oéj&t%gg C orsmt

Valpet Man! B JERI 63 EheUs®reetidniicarfidd ofit dMySwith xespact to
schemati ¢ and broken away partial section fromthe

si fhegrlonhvrbuccnt the aRiIwm hemen gREPWour ce | 3gr  for
exanpl e, anEJirgDa. Er?cﬁgr gﬂri %%geﬁﬁi'&t ﬁﬁdq:lrgg&‘n Way Bértial

SMD-LED 10 139 i S f1xe a printed circui
boaedtixh €pomithehside pnostitdddmantrdnDulich?the riight céouxce 13g,

N T

beqRgUfs HekDEH AR A phifaA biFduidensdid 86 GH WhlER Ln

of ?he 't ght source 1§g. The light emitted fromthe

LEProsigdins ivoeny| B2 ynbdiiched data hot aesdgned tockhn AP0 139

th‘i&%é&%‘d. This data set can ba one of the correcting matrixes
which have been described and which can include characteristics of -
the light source 13g. The light emitted from the LED 13g has been
symbolized by the arrows spraeading therefrom.

It will ba apparent that the light 13g together with the
circuit board 38 and its memory 229 form a unit which can be
mountad as such in the lamp. The memory 22g can be connacted via
conductor tracks of the board 38 elactrically with the LED 13g. In
this case, the memory 22g, which typically is an electrical
component and which may preferably contain a microprocessox, can
also serve as a control unit for the light source 13¢.

The light source 13g can be a monochromatic LED or can
represent a number of LEDs with different colors.

When the memory 22g is electrically connected with the
light source 13b on the circuit board it suffices to connect the
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It will be apparent that the [ight 139 togothe with
the <circuit board 38 and its nenory 22q forma unit
whi ch can be nounted as such in the | anp. The nenory
229 can be connected via conductor tracks of the
board 38 electrically with the LZD 13g. In . this cAse,
the nmenory 229, which typically is an electrica
conponent and which may preferably contain a

m croprocessor, can also serve as a control unit for
the light source 13g. The |ight source 13g can be a

monochromatic LED or can represent a nunber of LEDs
wi temtire fsibrrerroperting ut \RfehnBiE .nBpth 2 Rpdrsof conductors

elggthggq%%zﬁgggggg eqwth the light source 13b on

thé circu 't suffices to connect the 60
entire unitréLphesendd 1g wichOthe dehbry 22¢gi 14 retpelectrically

of conductors ih the systemof FIG 1. For the case 1
i n apAResEachui th Fhey Ligh pRunce: 139 o SpPATARe ommunications, plugs

conpest ol ol t fed %?olri&lat o WeCani3 39 ESRAHBIS the memory 22g

comruni cat i ons, ugs 3 or contacts are provided on
t handnsdpaiately dhabbLrdctime ldght 2yremdigeparke gpgnected to

therefrogm the lighf source 1 to be connected to
thé‘g‘ﬁt'ﬁ eft ‘mﬁtg *"h t?‘ﬁefw 10. d manner and as In
the menory 22%nhd Rehddy 209) QU ERé |20t RRELLEOE hanhéh and as
respect to the enbodinment of FIGS. 1to 4 or in a 10

si esaribod with Respeatettol the eabpdlmniiet FIGR. |doad or in a

COPBEIALRT, o S 19, BBk Sl D cSoMfSon o2

t hathei ghritrdausxynaldoto thealightasowicaglizgdi addishinction over

posesair?.;.zr alll.igllilgb fguggs d.iisogtengt thangfhet-.r ggltma%o!l r's usually a
single diode but possibly a number of diodes of different colors,
is specifically associated with the memory 22g whose data set
specifically contains the critical information with respect to the
light sourca,

The contents of the memory 22¢g can be either read out so
that the corracting function can ba handled by a correcting devica
whioh can ba provided in the lamp separate from the unit 39 or such
that the memory can carry out the correction itself. When a
readout is involved the contrcller 12 can assume the corraecting
function. It iz also possible in the embodiment illustrated in
FIG. 8 to provide a correcting device 24g on the cizouit board 38
and as part of the unit 39 to correct the signal supplied to the
light source 13g. The correcting device 24g and the memory 22g can

have respective mi.cropromssors and ee prom storage, can ba a
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in specifically associated with the nenory 22g whose
data not 13 specifically contains the critica
information with respect to the |[|ight source. The
contents of the nenory 229 can be either read out so
that the correcting function can be handled by a
correcting device which can be provided in the |anp
separate fromthe unit 39 or such 21 that the nenory
can carry out the correction itself. Wen a readout is
| nvol ved the controller 12 can assumne the correcting
fungt s .al so oss t.he enbodi

|| iepfe eageripnid 3 | HELSTORTREETT, Fnd B

249 t8Radd) @rChif Wet bﬁ:’t’c@iw?& anmo%% Poédssol adie atinEdpROM
39 to correct the si gnal supplled to the 25 |ight

souﬁoerESg The correcting device 249 and the nenory

torage, calbBawishi 2 greEERIPATRES 5 BB SBag ffrce 139

a rea@r @Ilé’d)!‘aﬁsﬁﬁe stsudthoitR{1y iﬁhqiﬁﬂﬁnertmytbe light source 13g
respectively a mcroprocessor and an B&PROM neno

Thénﬁeﬁfﬂw 9 CHMRPEIAG S9.82d giBbe 37 Hhe 1fogH°% Suidéa cazzter,
gio[rl £iladh 1D B g'ﬁdgﬁﬂ Wbl il id) héﬁ%u sold

ght “source 1 rom the conponent 39 and
carw:l.h:h on suppliet with mdh:tghtcaoucar 13§ o gherpimpogentD3? in

R, oo rbe Ll b £ AR bl Ol provided oz
Comsamza 38 hrhnﬂt:hkﬁi&a§€av4d%§ Lwhhmsaurzeg a0 tReLight

the nmenory 22q are provided or 10 supplied In a unit
whiaskcpe e\ﬂantsoq Ppeinermyre'?g! unti) rrhe| Jight seunpects

T

dewt&aldomdnw&& €hé memory when for examples the light source 13g
is put into the lamp 10 and the memory read out to the controller. .
12 separately from the connaction of the light source to the lamp.

When the memory 22g and the light source 13g are separate
from ona anothar, it is possible to provide a component of the lamp
which can read out the memory 22g when the lamp is mounted in the
lawp or ‘the mounting is completae.

While FIG. 8 shows an LED as tha light source, other
light sources can be provided with comparable memories 22g, for
example 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 othexr
kind of operating davice the memory 22g can also be arranged
thereon. The data set can be recorded in the memory 22g when the
light source 13g or the unit 39 are fabricated and thea factory
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of the contents of the nenory when for exanple the

light source 13g is put into the lanp 10 and the

menory road out to the controller 13 12 separately

fromthe connection of the light source to the |anp.

Mhan the nenory 22gq and the |ight source 13g are

separate fromone another, it is possible to provide

a conmponent of the lanp which can read out the nenory

22g when the lanp is nounted in the |anp or the

nmounting is conplete. 29 Wiile 'FIG 8 shows an LUD an

the light source, other |ight sources can be provided

Wi trecerdaisof stheedats @etoenpurey thatyht villke Rrefesakly applied
be rg]}/ei ded .Qcta Lgnp socket or carrier for another

tyﬁ& FFEMPERE"Tt the lanp fornms a unit with sone

-other ki nehfinopeetiain g dbRwba erol BAchirinaYl 20 tharfeatures of
al so be arranged 23 thereon. The data set can be

r ecovetiy daseribedehere, indiviguably mad in MeTY RASEEPLS

or t%“j C r 3 ous
r ec%arng%#nt Ee ég?%aiglretb%igﬁr es t"%gﬁ lltltq vbmgl?hebgﬁgi

pr cbbainentapscetibady t he manufacturer. The invention
is deened to include all of the features O novelty
descri bed have individually and in every possible
conbi nation and each in conbination with all of the
various enbodi nents described. 63 1 Caim 2 1. A

| anp conprising at | east Ono |ight MOUCCO 3
control | ably addressabl e through a signal line; and a
menory 4 containing a data sot describing at | east one
characteristic O
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S said light source. | 2. The Lanp defined in claiml
wherein the data got 2 contains a neasured value of a
paraneter of &id |ight source. 2 3. The |anp defined
in claim2 wherein the data set 2 includes information
as to a maxi num neasured |ight current of *aid 3
light source. 1 4. The lanp defined in claim3 wherein
the data not 2 includes information as too an exact
light color and/* wavel ength 3 and/or spectrum of
said light source. | S. The lanp defined in claim?2
wherein said data set a includes infornmation as to a
t enper at ur e¥ d@FéMdent property of said 3 |ight
source. 1 6. The lanp defined in claimb5, further
conprising a a sensor for detecting a tenperature

2 af fecting the opdespicmpoising gt 1pastgne J4uhle Soupos |

7. The la defjned i.n claim2 wherei i.d fofol N

3 mﬂ"&aﬁ%ugﬁf‘% r?&é’[}PBﬁ k%mé’ﬁaabi'ﬁ'gp eplé%a é n%?a i =

« ChalcReh Glsingt b Cedtla bOE dedctitditly §OWesst cneSchiliwnthaigtic of
defined In"claim7 wherein said nenory is 2 connected

s W tdaid Yightceodxwe.det ecting an operating duration of
the 3 light source. 1 9. The lanp defined in claim?2
wherein said data not in 2 witten into the nenory

<=y, 3 upon manuf agt urthe iad® deZhred dAnpolidii hevhdxeis| tiardata set

further conprising a
2 contains r;pmaasu:ged value of a paramater of said light source.

1 3. The lamp defined in claim 2 wherein the data set

2 includes information as to a maximum measured light currzent of said

3 light source.

1 4. The lamp dafined in claim 3 wherein the data set
2 includes information as to an exact light color and/o wavelength

2Ty 3 and/or spactrum of said light source.

1 5. The lamp defined in claim 2 wherein said data set

2 includaes information as to a temperature dependent property of said

3 light source.

b1 6. The lamp defined in claim 5, further comprising a
2 sensor for detecting a temperature affacting the operation of said

.3 light sourca.
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2 controller is connected wwth said signal line. 1 11.
The lanp defined in claim 10 wherein *aid UMis 2
connected to a current supply line. 12. The | anp

defined in claim10 wherein said controller a
- communi cates with the lanmp with control signals in
accordance with 3 the DAMprotocol. 1 13. The | anp
defined in claim10 wherein the lanp is a provided
with a DALI electronic control unit addressabl e by
said 3 controller. 65 1 14. The lanp defined in claim
13 wherein said electronic 2 control unit is
connect ed mﬁth the voltage supply line and the 3
signal 1iney a]iga &h et 2 whb£ddR Hs.d data set
wherein sald I|g t source |s connected wth the
el dablvitsCisfurnaeloni st to I agivgy-dapendieti dedractecistim of the
15 wherein said nenory in 2 |located in said
el ddgRpHOETeONtrol unit. 1 17. The lanp defined in
claim 16 wherein said nmenory is | readable by the
controller. 1 18. The lanp defined in claim17 wherein
the date no%. i $healamenrefinnd bheﬁl@#er" mherebmsadd memory is

'LB%P%??%% "Z'Hi Faﬁgﬁi‘%eil n%[j' ey gnal%gf%gurxmn of the

upQaghesured. t he data set x based upon properties of
said Iight source. 20. The lanp defined in claim10
wherein the controller a uses the data set for a

correction §0 GRQt{Qly Ha@NUS 1h' AR 3 Wilrein said data sat is

written into the mamory upon manufacture.

10. The lamp defined in claim 2, further comprising a
controllaxr is connected with said signal line.

11. The lamp defined in claim 10 wherein said lamp is

connected to a current supply line.

12. The lamp defined in claim 10 wherein sald controller
communicates with the lamp with control signals in accordance with
the DALI protocol.

13. The lamp dafined in claim 10 wherein the lamp is

provided with a DALI electronic control unit addressable by said

controller.
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3 by said controller. 1 21. The | anp defined in claim
20 wherein the nenory can 2 be overwitten upon
readout of said data set. - 66 1 22. The | anp defined
in claiml1l6 wherein the nmenory in 2 a light scene
menory of a DAM el ectronic control device. 1 23. The

| anp defined in claim15 wherein said nenory is a a
conmponent of a separate electronic circuit el ement
which is 3 connected with the electronic contro

device and the signal line. 1 24. The |anp defined in

cl ai m 23 eip the co nent 15 l4QC [y

housi ng o\fm]te ie ?‘é?r&“"z ‘g%.q'n?ﬁehf %r]f%&ael?i ﬁ% |1h ?: zﬁ r%hctmnm
24 coherAl niviid 660MRRBEAIwith the GODERRI edppiycddnefarkhthe
electric control device. 1 26. The lanp defined in

cl aiaaads lypRey ei n t he conponent 2 corrects or matches
control signals received fromthe controller 3 based

upon the data set and transmts the corrected or

mat ched 4 ciB\ rhk Ringnaefired Lhclalbectd shexeisosaid|light
device. 1 27. The |lanp.defined in ¢claim12 whk h has

at SPRERR ipygpnnectedith the: @338?""’8' P renEReL Mitsr s

i ndi vidual |l y addressable by said 3 controller for
producing a mxed color illumnation. 1 28. The | anp
defined in t§ai #he Aanpedefinedhin cintm St wheredn spid memory is
into the nmory, i pcl .udes at | east e characteristic
°§a€%g§o?“tdh§5‘]3‘ftﬁ°8§gt°%"v\tﬁ° |"§%F sources. 67 29.

The [anp defined in claim26 wherein said conponent 2

is connected with a plurality of said electronic

contr ol devl%es_m lanp defined #.n ¢laim 16 wheraein said memory is

readable by the controller.

18. The lamp defined in claim 17 wherein the data set is
transmissible over the control line.

19, The lamp defined in claim 18 wherein the controller
transmits control signals to said lamp upon reset of the data set

based upon properties of sald light source.

20. The lamp defined in claim 10 wherein the controller
uses the data sat for a correction to control signals transmitted
by said controllex.

21. The lamp defined in claim 20 wherein the memory can

ba overwritten upon readout of said data set.
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30. The lanp defined in claim29 wherein said nenory

2 includes different data sets containing

characteristics of 3 different Iight sources. 1 31.

The [anp defined in claim30 wherein the conponent 2
corrects or matches control signals received fromthe
controller a based upon the different data sets and

the corrected control 4 signals are transnitted to the
plurality of electronic control 5 devices. 1 32. k

| anp having at |least two |ight sources of 2 different
colors, especially at |east one red at | east ne gram

3 and at | east one blue |ight source, addressable with
control 4 sgpnalrie iyl defired ifalaimple Rhecsjm she memory is
signal line froma 5 controller, the |la havi a

oo LITR ERRNBREORY B & DAL BHIETOBLT FOBERSE (BRMEL (o

an exact col or value of the individual light 7 sources
and/ or containing information as to maxi mum | i ght

currents |2%f trhe laxgi defiirald Li (flaisolf wbereinhepddwepory is
correction devjce is 9 provided ich carr t

ot POmPEeh ok o asearaBotiasteonts s odl) pEfhehe Ufeh 1s
anFofhedtid FB U dldtitboRil 0BAES01A BV BAY Sthel BEgnall? 1ina.
i ndi vidual |ight sources with corrected contro

signals. 68 1 33. The lanp according to claim 32
characteriz [ h r e} ' [

associ at ed ?\ngthq'th%e néeg:gﬁgc%n%o%%n% %ﬁtx eregfﬁ? cimm‘“
34 . 1sThecdtRdDinQL Abdslrdy b theailmm33 wherein the 2
correction device |Is a conponent of the electronic

control elenment 3 of the |anp.

25. The lamp defined in claim 24 wherein said component
is connected ahead of tha electric control device.

26. The lamp defined in claim 25 vherxein the component
corrects or matches control signals received from the contzoller
based upon the data set and transmits the corrected or matched
control signals to the electronic control device.

27. The lamp defined in claim 12 which has at least two
light sources of different colors individually addressable by said
controller for producing a mixed golor illumination.

28. The lamp defined in claim 27 wherein the data set

written into the memory includes at least one characteristic of

gach of the at least two light sourcas.



1 35, The lanp defined In claim32 wherein the
correction 2 device is a conponent of an electronic
control device of at least 3 one lanp. 1 36. The lup
defined in claim32 wherein the correction 2 device
is located in the controller. 1 37. A lanp having at
| east two differently colored |ight 2 sources and
especially at |east one red, at |east one green and at
3 least one blue light source individually add unable
by control 4 signals, the lanp having a nenory in
which a data not containing S information an to an
exact col or value of each individual light 6 source

1 | s maintai ngg. amtlborarg0 AbfiitidN@n i dlfadnn28 wbarein seid component
maxi mum 7 light currents for the InSIVidu§||4ﬁ%Qt N

2 souec E3nnamter ohiad RANTELLLY of opeist SLeRTHRRLE SIB-TRt Ay oes-
light patterns is provided In which 9 specific exact
color mxing is affected by controll ed operation of

1 20 t he i ndi 8bdudihel Lyt dsﬁinedeintdmin@Q wherein said memory

: ol HEERATRE IS, *88° Foayeinity FamsoReriisage, o
s cI agirﬁg;e,w%?w,g@ag,anp has a | nenory in whi ch a

m xed data set with information as to a plurality 3
of colors to be n1xed can be stored. 1 39. The | anp

, according tq cI a3 %dggh{et% PR OMia98 P %L@,_ﬁaé_h. component

devi ce for Justlng exact colors to be
2 haseirblptd ordmitiheli d@ctrddt fignals thosdled Ardevitme chntroller

troll t | t I h -at 2 |
s G ASRENESh Sbp GREToFH EnEh (1ata<asdl ehe Foppeat PRRER:

« 3 Oignhes adl &a&&tew 3 860 pidafity 821a0R80kldBontrol

I'i ght” sourose
5 davices.

1 32. A lamp having at least two light sources of
2 different colors, especially at least one red at least one green
3 and at least one blue light source, addressable with control

o 4 signals supplied to the lamp through a signal line from a

s controller, ths lamp having a memory containing a date set with

6 information as to an axact color value of the individual light

7 sources and/or containing j.nfé:ma.uon as to maximum light currents
s of the individual light sources, whereby a correction device is

] provided which corrects the control signals basad upon the exact
10 color values and/or the maximum light currents and operates the

1 individual light sources with corrected control signals.



4 generating a mxed color illumnation fromthe | anp
and wherein the 5 |ight sources are individually
addr essabl e, said device responding 6 to infornation
as to exact color values and/or maxi mumlight 7
currents of the individual |ight sources for
signalling a color a space attainable by the lanp. 1
41. The device according to claim40 wherein the
device 2 contains infornation as to a subcol or space
whi ch can represent a true partial quantity of the
s attainable ggl OfmgPgif aéeézm o d8Khh S CEREEURILIG 1n that
cIa|n141 wherein th evice 2 |nd|cates a subcol or
2 spade. cFtrebtiSn dilvdcdlchs assadated iwight theclamphak’a component:
wherein the 2 subcol or space is projected on the
* at thei8Bte col or space as a kind 3 of tenplate. 1 44.
The device according to claim43 wherein the device 2
conprises a nenory which enconpasses a group of
1 sever al subéél orfh® Lpmx accordisg. taledaiie\d3 whereisy gheag
to cI ei the dev| a I '
? of a‘%ﬁ o%‘g%acg % 5 ‘Jé"%g;r oﬁpﬁ'lgil%&:ﬁ 'l?gq%?l %ﬁﬁ slement
3 foroﬁtharmmphl ch has a nmenory 2 associated with it
into which a data set can be registered.. 1 47. The
i ght source defined in claim46 wherein the 9 data
not describ h 0 bi e
! 48. The i g%t§ ?g%r ge accg?gﬁg'ntél%h‘al m‘gl%h tg:%'lgn“il“cum
2 2 (dewdcecis aontdmpionent ffOnnoélamtronic coatrvdxdeavine of at least

neasurgd | ight 3 current of the |light source.
3 one lamp.

1 36. The lamp 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 aspecially at least one red, at least one grean and at

e, least one blue light source individually addreassable by control

4 signals, the lamp having a memory in which a data set containing

$ information as to an exact color value of each individual light

¢~ source is maintained and/or containing information as to maximum

7 light currents for the individual light sources, whereéby a device
) for producing coloxr mixed light patterns is provided in which

9 spacific exact color mixing is effected by controlled cperation of
10 the individual light sources taking into considaeration the exact
1 color values and/or maximum light currents.



1 49. The light source defined in claim48 wherein the
2 data set includes information as to an exact
nmeasured |i.ght color 3 and a wavel ength and an exact
spectrum an neasured of the light 4 source. 71 1 50.
The light source defined in claim49 wherein the 2
data set includes information with respect to a
tenperature 3 dependent property of the |ight source.
1 51. The light source defined in claim50 wherein the
2 data set Includes information an to an agi ng
property of the light 3 source. 1 52. The |ight
source according to claim51 in which the 2 data set
1 IS inscribesgjnrheclampnaesimd fnfaAainrd? sheteing thpdanp has a
manufacture. 1 53. A light source accordigg to claim

2 52 MEREFRILR YRkeh o mizpe datn 20 WHShIRERFIREREP At Ko hppurality
s 1S H Q‘nggsytgrbel Eﬂ&?%{ahybe ?tggg%essabl e by a

controller via a signal lin 4. The light source
according to claimb53 wherein the 2 nmenory is

dabl e b t of the | d/ the 3
L ontroler. 38 CORROTRR pirelBn, Gn CARDn 3 WAL, 18 Bioyided
2 D4 WAhCY de¥iced ool ARt ng tHeERkadt b3Eskd @0 D€ iniaud tbased upon

board, nounting plate or 3 light fixture and the

c 3 merkieymixedodetsd @8- on a circuit board, 4 nounting

plate or light fixture. - 72 56. The light source
according to claimb55 wherein a
1 40. A device for controlling at least one lamp having at

2 least two differently colored light sourcas, espacially at least

3 one red, at least one green and at least one blue light source, for
[l generating a mixed color illumination from the lamp and wherein the
5 light sources are individually addrassable, said device rasponding
6 to information as to exact color values and/or maximum light

7 currents of the individual light sources for signalling a color

s space attainable by the lamp. |

| 41. The device according to claim 40 wherein the device
2 contains information as to a subcolor space which can represent a

3 true partial quantity of the attainable color space.

1 42. The davice according to claim 41 wherein the device

2 indicates a subcolor space.



2 correcting unit is provided which corrects contro
signals received 3 by the light source based upon the
data set including an exact 4 color value of the |ight
source and/or a maxi mum |ight current 5 thereof and
controls the light source with the corrected contro
6 signals. 57. The |ight source according to claimb56
wherein after 2 nounting of the light source in or on
the lanp the data set is 3 transmtted to another
el ectroni c conponent of the lanp. 1 58. A nethod of
operating a,La copprd sing t st.e PPy

! provi di ng at‘hl‘ease g%éicﬁ ﬁ%‘fulsagﬁ c%dolg:rlg{% 4Fa'frlé)a)?m the

2 hoUsubaglor spllge dils Préjectbdndi thaCitta@nsb ¥ icblot kpace as a kind
menory assigned 5 to the [axp at |east one data not

3 | ncfudPmRLaY®: or nati on specific to 6 the |ight source,
said information conprising of at |east one item 7
sel ected fromthe group which consists of: a (i) an

1 exact col or 44al Hheo8etive hcgiridisgute @laln (43i yherein the davice
max4ro"m | ight curre of the Ii%ht source,. 10 ééi“¥§W1

? an FIPRY U SR PRGCRRASERT & FHRTP (F e¥(R<RL @ oF

s (1 Vgpagekenperat ure-dependent property of the light 13
source, 14 (v) the wavelength of the |light source, and
is (vi) a spectrumof the light source, 73 (c)

downl oadi ng ,gsai d.dat.a set .10 controller; .a ( _
* addr essi ng 4 i‘d%gh?vécgu?g%"%éfl c%‘? \?Eelf%t%rg%ﬁ% 2 o device

2 enables a salection of a asubcolor space from the group.

1 46. A light source for a lamp which has a memory
2 assoclated with it into which a data set can be registared.

1 47. The light source defined in claim 46 wherein the
2 data sat dascribes a characteristic of the light source.

1 48, The light source according to claim 47 wherein the
| 2 data set contains information as 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 ceclor
3 and a wavelength and an exact spectrum as measured of the light

4 Bsource.



1

2

3

1

3

is control line connected to said lanp with signals
corrected with 29 reference to said data not

downl oaded from said nenory. 1 59, The nethod defined
In claim58 wherein said nenory a and said controller
are provided in a relationship to the law 3 sel ected
from 4 1) said nenory and said controller are both
|ocated in 5 '"the lanp; 6 11) said nenory |Is |ocated
into the lanp and said 7 controller is |located in a
central control system connected to the O |anp by

said |ine; d 11 aid nemgry. i data caf i
separabl e fsgl’n S dﬁﬁ Pg%“ggag%?kg? ecg'a? ﬁe‘?%v'\'/lh?#m the
antiatai fetC AREIGddsC inEcrnlalied dth redpBct Y hateniRthtvde
system connected to the lanp by said line or inin 12

sai¢ePradant premertynef fgwehdtghtefP®Ra® i n cl ai m 59,

further conprising 2 the step of neasuring at | east

one itemof said group for the Light 3 source of said
Lanp. 74 51. The light source defined in claim 50 wherein the

data set includes information as to an aging property of the light

source.

52. The light source according te claim 51 in which the
data set is inscribed in the memory as a factory setting upon

manufacture.

53. A light source acoording to claim 52 wherein the
light source upon mounting in a lamp is directly or indirectly
addrassable by a controller via a signal line.

54. The light source according to claim 53 wherein the
memory is readable by a component of the lamp and/orx by the

controller.

55. The light source according to claim 54 which is
formed by an LED affixed to a circuit board, mounting plate or
light fixture and the memory is provided on a circuit boaxd,
mounting plate or light fixture.
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13

14
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56. The light source according to claim 55 wherein a
correcting unit is provided which corracts control signals recaeived
by the light source based upon the data set including an axact
color value of the light source and/or a maximum light cuxrent
thereof and controls the light source with the corrected control
signals.

57. The light source according to claim 56 wharein after
mounting of the light source in or on the lamp the data set is
transmitted to another electronic component of the lamp.

58. A method of operating a lamp comprising tha steps of;

(a) providing at least one light source in a lamp
housing:;

(b) at a time of manufacture storing in a memory assignad
to the lamp at loast one data set including information specific to
tha light source, said information comprising of at least one item
selected from the group which consists of:

(1) an exact color value of the light source,

{11} a maximum light current of the light source,

{1ii) an aging-dependent property of the light
source, ‘

(iv) a temperature-dependent property of the light
source,

(v) the wavelength of the light source, and

(vi) a spectrum of the light gource;

- 73-
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{¢) downloading said data set to a controller; and
{d) addressing said light source selectively through a

- control line connected to said lamp with signals coxrected with

referance to said data set downloaded from said memory,

59, Tha maethod dafined in ¢laim 58 wherein said mamory
and said controller are provided in a relationship to the lamp
selected from:

i) said memory and said controller are both located in

‘the lamp;

ii) said memory 1s lcoated into the lamp and said
controlileris located in a central contrel system connected to the
lamp by said line; and

iii) said memory is a data carrier separable from said
lamp and marketed therewith and said controller is located in a
cantral control system connected to the lamp by sald line ox is in
said lamp.

60. The method defined in claim 59, further comprising

the step of measuring at least one item of said group for the light
source of gaid lawp.

- 74—



