. ; KLe3eA>| 6LT. 2- WD 03/053110 - 1 - PCT/DEOQ2/ 09505 Description Circuit
arrangenent for operating an illumnated sign 5 The invention relates to a
circuit arrangement for operating an illumnated sign, as clainmed in the

»precharact epjigy s of claiml. Lljupinated signechysed2904505
light-emtting diodes instead of incandescent |anps are bei ng used

increasingly in many areas, 10 especially for signaling. Lj
di odes are conparatively cost-effective, have a long life mﬂ’ IM@[BM@M
st rong IrghtD%RERFér Nit is difficult to use them where incan | anps
are intended to be replaced by LED illuminated signs without aiy'*€hanges 15
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measur enent whrch is safe fromthe signaling por nt of view. In order to

allow this mgp t QuiRg St | 9 akgsused %tlfrﬁat 20 SRSt t oy

current/voltage cﬁlaracterr stic of the LED um nat ed sign nust correspond
appr oxi mat elgpaxeting oIt ant 1 Henhersednt signp. ASf uclRdmegpedmal Bheature is
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circuits for rallroads, in which correct operation is
generally monitored by current measurement which is
safe from the signaling point of view. In order to
allow this monitoring still to be used without any
20 changes, the current/voltage characteristic of the LED
illuminated sign must correspond approximately to that

of an incandescent lamp.

A further special feature is signaling outside tunnels
25 or environmental conditions with approximately constant
light characteristics. In this case, the circuitry must
provide a reduction in the light power for night time
operation, in comparison to that for daytime operation.
The light sensitivity of the human eye during daytime
30 differs by a factor of approximately 1000 from the
light sensitivity at night. If the light power is not
reduced at night, dazzling is therefore possible even
in the case of lights which are barely perceptible in
the daytime. However, it 1s essential to avoid
35 dazzling, particularly for road or rail traffic, since
there is a risk of other signals effectively possibly
being overlooked due to the excess radiation. In the

case of light signals based on incandescent lamps for

IR
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“night by the control nechani smusing the supply voltage or the supply
current. Since the |ight power of an incandescent |anp depends
exponentially on the supply voltage or the supply current, a snmall change
-in the 5 su \ t.or the supply voltage | eads t ogkdRoe in
the |ight pm °3C}1q15r3eﬂ ans that the sulppl y current o%‘f"r{;ﬁé’%gpf“y vol t age
need be reduced only to about 2/3 of the initial value in order to reduce
the light power, for exanple, to 20~ of the initial light 10 intensity. In
order to acMai&raa&tmmfpméqsathethgéghSnebarésteph$tbdlﬁ@bhduwaen
l'ight- en1tt|é%& a proposal has been made, according to DE 198 46 753
Al, for a drive C|rcuf% to be connected in parallel with each
light-emtting diode. This has the disadvantage 15 that the achi evabl e
di fference between the Iight power in the daytinme and the night is
relatively small. Furthernore, conponent tol erances which |ead to different
forward voltages on the light-emtting diodes, transistors and ot her
conponents, as well as 20 the influence of tenperature on the forward
vol tages, are not conpensated for. The invention is based on the object of
overcom ng these di sadvantages and of specifying a circuit 25 arrangenent
of this generic type which allows an increased dynam c range between
daytinme and night Iight power. According to the invention, the object is
achi eved by 30 the characterizing features of claim1. By presetting the
paral Il el current which does not flow through the light-emtting diode, the
i ght power of the lightemtting diodes can be controlled over a very w de
range. However, in this case, it is necessary to accept 35 the fact that
the light-emtting diode current is not constant as a function of the
operating voltage in the daytinme and night vol tage range. - WD 03/053110
- 3 - PCT/DEO2/ 04505 According to claim2, the light-emtting di ode can be
supplied with a constant current by neans of the further controlled current
source for presetting the light-emtting diode current. 5 However, it is
al so possible to achieve a constant current flow w thout any further
controlled current source. According to claim®6, this is done by
controlling the parallel current as a function of the 10 operating voltage,
rat her than by keeping it constant. However, it is also possible to inprove
the current constancy by controlling the operating voltage in an
appropriate manner, as clained in claim®6. 15 According to the enbodi nent
characterized in claim3, a nom nal/actual val ue conparison is carried out
by neans of a conparator for the parallel current to be controlled and, if
appropriate, also the light-emtting



720 diode current to be controlled. The nom nal value of the respective
current is in this case preset by predefined switching thresholds, which
predet ermi ne when the corresponding currents should be switched on and off.
. The switching thresholds may be anal ogue 25 conti nuous presets or el se
purely digitwd 03f@83mtd on, which ther preferably has BOI/DEOR/ARS5A5 one
advant ageous devel opnent according to claim4, the switching threshold has
t enperature conpensation 30 and/or forward voltage conpensation applied to

it. The te”F}?{é’}’i#”@yCE’H@eB?ﬁEEQT ﬁ@@ﬂﬁﬂiéheﬁsﬁ %ﬂ%p%%ga%tlgﬁ%lac%geé Istics

whi ch vary as a function o e tenperature. f or war
conpensat i orP-*éor‘FﬂS’@s&FE@lYorc%ﬁlfqréﬁf entgleéilewaF]GevdIthiy-'es P@WtheOQS an

l'i ght-em ttingdigsesethat apbe aseshadoexpsaeBkealill; ich f easi Wupdigr the
light-emtti ngldl odes whi_ch gre sed to bg subdi VISE i.nto for\/\lg)rljcq‘)|r VOO
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5 inadvertently when
ext ernal enciRAFFet ?JFJO%\H@ -P -"r]rﬁ er %‘?erﬂdeg%‘lei -1nghe ’rﬁiferﬁ'l ofwill be

expl ai ned irpﬁxs@sailetnaé baehhmaﬂel I mdmgcdmgt tsi D LbBugr atsizonsL,in the
figures, in %0 whi c Figure 1. E % an outlet circuit_di agé%? of, g circuit

arrangerment ¥ 8p&tariSigCahCTE Fulich P 2d CSPETCTSE Ry Pars irst
enbodi ment dcdach diliighteiamitittingrFi guoée3 stioves aashathet etiisstdvarmragfe | e of
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r
of a drive circui Gre 5 shows a aracteristic pr a drive
circuit as showthen ﬁag'@rn@ezl andwotbg/ 083¢hD -is -reEEyDEY 0436511 .

Furthermore, component tolerances which lead to
different forward voltages on the 1light-emitting
diodes, transistors and other components, as well as
20 the influence of temperature on the forward voltages,

are not compensated for.

The invention is based on the object of overcoming
these disadvantages and of specifying a «circuit
25 arrangement of this generic type which allows an
increased dynamic range between daytime and night light

power.

According to the invention, the object is achieved by
30 the characterizing features of claim 1. By presetting
the parallel current which does not flow through the
light-emitting diode, the 1light power of the 1light-
emitting diodes can be controlled over a very wide
range. However, in this case, it is necessary to accept
35 the fact that the light-emitting diode current is not
constant as a function of the operating voltage in the

daytime and night voltage range.



_Figure 1 shows a general configuration of an LED signal with n drivers T,
with each driver T controlling at |east one LED D. At |east one LED
controller St is connected in parallel with each of the LEDs D. One pole 5
~of the LED t is connected_dijrectly to the gopgmg t age U,
whil e the ot erd%}oég%ls% connected in se?i es with a resi stc?r%tdl%r)?)g\s?lﬁe
operating voltage U The resistor R is distinguished by having a defined
failure behavior, that is to say certain defects, for 10 exanple conplete
short circuikesordingotpmedaiabl 2 t khe, ldPhdcamiditing H&lodR RBR &Sur. The
resistors Ransfied hapy e desdanachstichedadnd awyt S mdetfs exapluhea short
circuit, of the LED D or [pﬁg controller St havengnly a mnor.effet%it on the
overal | cur rEHEERRBWTORF O ets CPFEGRE SHYHgeneht. Borsekbti¥e M™% the
event of a shoght-cémitting®fdidde Ldixrcamtroller St in the case of an LED

si gnal vvi5th 60 drivers T, the total current would increase by only about
5~. 20 Afirst enbodinent of a driver T is shown in Figure 2 as a detail of
t he LED si grisdwdvem Fiigur és1.albe [EBsidnte oltcer ashieves a @ansdiantg P in
paral l el wi t&}lh&%%_El%llgw Thi;$ Hotitdong byflggthgra SO F O &8 LM sour ce.
A conparator; in i S case an oper aUXna. 5 amplifrer OPV, is connected on
the input siseuxeea shceehflahggt hiteshotteBeh, bwhi dhtisepr8enflong ndi nal

val ue, and t&oﬁtfk@fi%‘éﬁé”%a&%&%@l Achrr&ict Be QU pithcide, otheche
oper at i onal ifier V acts on a parallel path to e LED D. The

. | th
switchi #§ t rf?%‘?ﬂ”‘%c‘ho]s‘%‘)a%‘? edeR R AT nERGIRERY t FESPERGI +BI CRUPFRAE 1 - P

shoul d be switched for daytine operation, or night operation or to an idle

| evel . The i tching t.hreshol d Sch_itse h t ur 0 ion Tk
and forwar dsli\flm%"l’?\é%ré’ c&ﬁpeh?ataﬁdsr? FEOS%ﬁHLgda‘?% i%%?ﬂ?%tee tgpr%er a{urég{%S
conpensat i oncdiks cam@endat esofivrol ehper athe ecdepandnat wof@grentn an
characteristj ' t oLia98 canpegsaton Fk takes account of
LED- speci fi céﬁ?%rr?/ggi €%I@%&%%y%% %c%ua vaﬁve sensor WO 03/053110 - 6 -
PCT/ DE02504505 Act processes the operating voltage U and/or the operating

current of tle.gAtikE LEDREIBAboddMbRGUGRERR tRetivRld Vel Ul Han Rl s be
preset by further jnformation, such as additi,onal cantrol lines froma 5

control mecHROMERR bf2GFeRl by ne oF FEPREA SRR ¢ ICSTETES) T B T Suppl y
current or i®fthe suppppreabtraged: Tiiee cupaealledur carfrentt hemarke | el

current | P is_designed ch.th 1 ro r e ow
vol tages. | nC%% E%%g%ﬁc%{%gi nﬁ%t géﬁ’%é?%g%t%he%g%% 1(} Wn{)lse 1%)r%er %%né .
magni t u@® depends FCoraemdj oro epeemomirehkedenftie otomieakuppilye ¢k, is

short-circui El?éi if%éﬂé@t?vé\’a%&f@énit 1§ 1pposghble Efsea hiabetolppge to
build up, or tor the LEDs D to start to illumnate as a result of,the

ext ernal enePg§iedtned quFWi§ChiBAs thE SSHPHA- v ol HTE! depeTfe T BT ent
profile of thgepatakl elowtsdgmidind andrehtshesimrI@nbel sRiftladmichgot hr ough
the LED D in_conparison.to a _conventional i sC, I T i gure
shows a 20 r%%gst%%%e ﬁ}h% WY IR EHY s t%éﬁ%%lggg%y lﬁ%é r%gips o?;sib%éas

woul d oesur ¢énpihyotsepresessors Relee eppredentdigindlt herkoxerelem, drivers
T or LEDs D. @hr@ﬁéﬁ.t?P&?ekéﬂwggsﬁ{z@%?etstﬂ%.mix' mum possi bl e current

fl ow t hrough € crrcuit arrangenhent according to Figure 2 25 as a function
of the operating voltage U Wth this circuit enbodinent, the voltage is

reduced at nighbnRy LBHAUddNG t AevRabphlal Wid®didg ProAxledin bg, seen
fromFigure 3, the LED current ot constant either in the daytine or

| D.i
in the ni ghttR¢ neSWidt g 36@%?&@.15; BASC UFERBADBEERBNt CHRFRSRE S ¢ | onal
LED cur nent geaiépl Ferwhsdsuidlablee farmpehsevimy appdhetianto citrr ebhefl ow. A

circuit arrapgenent, such as this _i.s sho i Lgur I i se, the
paral | el cur?grﬁ?e¥a515ﬁd, CRPSEFATSR. t he ﬁ%%ggg%gent%o% D g%&l%:%ﬁ%?ﬁgre
control | ed byharaosevistonsrowhédhcurvaant sawrces. fRngliens sHowsthae

associ at ed CyéﬁﬁgéapﬁPélle"ﬂhf forward voltage compensation

compensates for different forward voltages of the
35 light-emitting diodes that are used. For example, it is
feasible for the light-emitting diodes which are used

to be subdivided into forwaxrd



WO 03/ 053110 - 7 - PCT/ DEQ2/04505 current that is set and hence the
signal brightness are ideally constant during daytine operating as well as
during night tine operation 5 When the signal is switched off, 0 < = U

~night mn, t!lf(ﬁ {%%g& ges not |IIum nage _even when i rguut, ﬁ@f/dﬂogzner gy
C

IS present. urrent Dis 0. However, the paraIIeI current
ideally corresponds to the HHXIHUWIDOSSIb|e current Any |nput external
energy is 10 short-circuited by this araIIeI current | P, so that it is

—
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illumnate. Dufiogngi @hbabsneooBer at te83lapbgBtl18tRed.- U night 15 nmax, the
LED controller St sets the LED current | D =1 D night through the LED D.

The LEDs Dillum nate with a low |light power |evel. The parallel current
| _P ideally of&reshemdstdamtt he dhéfrabeeﬁeSbétweerbﬂ he ther entowdrahl i s
defi ned ythe resistors R 20 a current

Buri ayjj me_gperation
U day nir < 2TIPRES Fak: the LaéE Jtr%ll §t1aslg}s t’hegﬁgg c%{?ren D- |
D day t hrougbrodrecéEBR Ih:ufﬁtfmti_Eé)seD ialt] LﬂmvnavelwghSt h&hds rﬁmwml ght

power. The p 8&438{; Wgﬁée@tlrbugto'% ga%@n@ﬁgo;a;ggagg}g%@é @Mﬁ@ience

bet ween the Turren I'ch was define ) and the LE
current | D.eBergy, thlébeﬁﬂaprﬁyraN@@nbéthﬁeé?thﬁWﬁ A GATD ST]YhE Jf$me

operati on, t]B&H%SEﬁ%%ﬂédf oh bhedakahleal awremidtdhand mma LffReg ur r ent
I Dresultsmt L Si

g remalnln |na tabl e stata The circuit
arrangeréht SRBWAPHEFRYE énﬂlr Eﬁ‘reégé(n é:jl?é‘lﬁﬁﬂé‘?ﬂné Sbodl ieRt. The
LED si gnal igsgarhgdi n the swcgrtaéd;é ngv}s:&ﬂse ief theélwordp hasrbsgh shability,
WO 03/ 053110, ; 0 05 is virtually fre gand
conponent flﬁ%‘?]agt?%hgtlﬁﬁd StOSJfﬁI%“Jl %ess %P%%EO%E%%‘H%OW des a
very wi de dynam:ageangemmmuwnluelmddmpght flitviss apeareantoh. thpwever

this conveni g po gl . vel. jof
conpl exity. %§§th€éﬁl_’¥ Q?l({:cgesnp gglb'?z csa%lg@bé% ertgbl yf%)Ie&g%)%%%/gred by
d

means ofl5 nt eg@@t’@étﬁé‘éhmol@@?n SPREFTRE SRGEIHnd Sar € 18M4H easi Ble,
providi ng onky.speBerehctheofivggtionalities, with reduced conplexity.

The invention will be explained in more detail in the
following text using illustrations in the figures, in
20 which:

Figure 1 shows an outlet circuit diagram of a circuit

arrangement for operating an illuminated sign,
25 Figure 2 shows a first embodiment of a drive circuit,

Figure 3 shows a characteristic profile of the drive

circuit shown in Figure 2,

30 Figure 4 shows a second embodiment of a drive circuit,

and

Figure 5 shows a characteristic profile for a drive

circuit as shown in Figure 4.



10 One enbodi nent takes account of the fact that the maxi mum possible |ight
power shall be achieved during the daytine while, however, at night the
| i ght povver islimted to a defined | evel. For this purpose, the LED

~current | *3 5$p6?%ﬂ1§tant only in th% range bet vvee W% In and

U ni ght max, € maxi mum possi bl e "LED current S used
in the range between U day mn and U day max. A further enbodl ment rel ates
to the configuration for 20 DC and AC vol tage. For this purpose, LED
control | ers Sioean beskguFppedeierh lagondgauaas iosca jagy RDdekonahen

operating usiNghAq vakiages i, | givar tdudi | ardesi-gne ngohiagohﬁﬁ?ngoratf ol ler
St such that_root nean sggare val ues are used for the cocﬁgarl sgn W th

nonmi nal val ut®2Stat&G BED: an Phst 582 3he € vEFdeSBITEHE et 651 Y8 ues.
It is also possnéteefioidephgalanll wDthorbicdl lofr the fI@DH@ h e iodiage and

AC vol t trp]l t .f AC v I t th
BC vol t age. ridfie 250 HhETEE PRLeR! Socdse, P eRetTacse o rEALNES o hat
di f f erent swhpehaninghvedhelbes UScwinele polssi bt;zebeploéqauinrsadcoﬂi’rr@ctr@ﬁ]ui red
yoltage type;gap he.gel,eehed bysTais ?}]t@(tt‘?fer'ad é’ré\%,gxf‘ésx'r Ea s 0gr anmi ng.

35 The invention 15 not res rlct e exe odi nent's_speci fi ed
above. In fdEhe Feridl@ar oR vbsi sims@ngmsm/domma\ugug PCTAEED2®4505

are feasibl ef&‘@lﬁ?e”%'éﬁa%%rof 4 | D¥ERld adhPveBrvhih tdes daat ur gsy bei ng
configured in fundanental | ifferent ways. n10 03/ 053110 - 10 -

PCT/ DE021/0045%§aIPE%%ntC‘€F‘%?-ﬁEe . SROEFr cet 1%t Fange®ERt FOr HRRFRFRGE an
illum nated shgo, lerff@@rttw_lv@lhzar ey EBos ingital ocdwaw i nghat ﬂmtdmae B

light-emttin d|od wi th which a resi R c series
and a contro"f‘?%r fl‘1§t bggn é1ecstlé]d“ed Par aI|§ ft (fﬁ%frlat%t e(r)f‘rl%grgdé at t he
control l er (&t$hbas alronutol béd tter liéhﬁlt Ds gur d@ﬁ aroritr ok ezet £t n@ame

parall el CUfnﬁfsgl &l %Byﬂue%geegd%&eschteh%\fafaﬁqntcﬂré?)t (&P Gy PERUON L he

light-emtti he circuit arrangenent Inclaim
1) 15 Cﬂéracggr¢g@§ iarrangement. For example, in the event of a

short circuit of the LED controller St in the case of
an LED signal with 60 drivers T, the total current
would increase by only about 5%.

20 A first embodiment of a driver T is shown in Figure 2
as a detail of the LED signal from Figure 1. The LED
controller St sets a current I_P in parallel with the
LED D. This is done by using a controlled current
source. A comparator, in this case an operational

25 amplifier OPV, 1is connected on the input side to a
switching threshold Sch, which represents a mnominal
value, and to an actual value sensor Act. On the output
side, the operational amplifier OPV acts on a parallel
path to the LED D. The switching threshold Sch

30 predetermine when the parallel current I_P should be
switched for daytime operation, or night operation or
to an idle 1level. The switching threshold Sch itself
has temperature compensation Tk and forward voltage
compensation Fk applied to it. The temperature

35 compensation Tk compensates for temperature-dependent
component characteristics, while the forward voltage
compensation Fk takes account of LED-specific forward

voltages. The actual valve sensor



“the control

presetting a current (I

circuit (St) has a further controlled current source for

3. The circuit arrangenent as clained in one of the preceding clains,

~characteriz

y a switching point (Sch) and an 25 actual val ue

precedi ng clains, characterized in that, the switching threshold
t enper at ur e ROHPeRSAEPBACE ONBBASAPPERALERY. VSdFRIes Xct &Py k)
and/ or forwﬂeyﬂiﬁ%\%&rrﬂ?& Chf CUite abhBRNgENEHD agighailmedaitheungh of the

precedi ng cl ai s,

D) flowng through the light-emtting diode (D)
30 35 4. The circuit arrangenent as clained in one of the

03/053110 - 11 -_ PCT/DEO2/ 04505 characferi,zed in
that, in ordef®to2pFEeét VR&YSar A3l AF? enPS t RESEGFr ety SO{H

20

E%biéP}6§%316he control | ed_cyrrent source hRsp EgdRAdsgPr Whose
cted on

I nputs are a
sensor (Act).

]&%}I%S nmeans

for driving dnformeniosuchkudmt aswiadditiemsxi nuntexierhialesendrgyn tdat can

be expected

li ght emi £ti ng~di
light-enittiegcdipted(Din 6thghesupplyi tCurremgen®nt s ctae mesPRlvne of
the 10 pr ece%fea%awsmh%h%nﬁ%t&{e zg&h i Pet BBL, thide patalilal euwrFant is

preset by neans of a controlllng %%gratlng voltage (U for the illum nated

sign. .A Y9.

10

15

20

25

30

35

(5,00 |hani U, 041 0D, By L0 o

e ess tage of t

A R7ip dagfFgnad suc at 1t can produce ‘a current even
at low voltgges. In consequence, input external energy,
whose order of magnitude depends to a major extent on
the length of the supply line, is short-circuited in
such a way that it is impossible for a high voltage to
build up, or for the LEDs D to start to illuminate as a

result of the external energy.

Figure 3 shows the supply-voltage-dependent current
profile of the parallel current I_P and of the current
I_P flowing through the LED D in comparison to a
conventional incandescent lamp G. The figure shows a
resistance line W, which is governed by the resistors
R, as would occur if only the resistors R were present,
and there were no drivers T or LEDs D. The resistance
line W describes the maximum possible current flow
through the circuit arrangement according to Figure 2
as a function of the operating voltage U. With this
circuit embodiment, the voltage is reduced at night by
controlling the parallel current I _P. As can be seen
from Figure 3, the LED current I_D is not constant
either in the daytime or in the night time voltage

range.

A circuit embodiment with an additional LED current
controller is suitable for achieving a constant current
flow. A circuit arrangement such as this is shown in
Figure 4. In this case, the parallel current I_D and,
in addition, the LED current I_D as well are controlled
by means of controlled current sources. Figure 5 shows

the associated current profile. The
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"1098(M(& Ojidn (end OATERLE (L shS e ch@UEFED) 0/ % L y night min, the
signal does not illuminate even when input external
energy is present. The LED current I D is = 0. However,
the parallel current I_P ideally corresponds to the
maximum possible current. Any input external energy is

10 short-circuited by this parallel current I_P, so that
it is impossible for any voltage to build up that will
cause the LEDs D to illuminate.

During night time operation U_night min < = U_night
15 max, the LED controller St sets the LED current

I_D = I_D_night through the LED D. The LEDs D

illuminate with a low light power level. The parallel

current I_P ideally corresponds to the difference

between the current which is defined by the resistors R
20 and LED current I_D.

During daytime operation U_day min < = U_day max, the
LED controller St sets the LED current I_D = I_D day
through the LED D. The LEDs D illuminate with the
25 maximum light power. The parallel current I_P once
again corresponds to the difference between the current
which was defined by the resistors R and the LED

current I_D.

30 In the overlapping area between daytime and night time
operation, the hysteresis for the parallel current I_P
and the LED current I_D results in the LED signal

remaining in a stable state.

35 The circuit arrangement shown in Figure 4 represents a
very convenient embodiment. The LED signal is safe in

the signalling sense of the word, has high stability,
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is virtually free of temperature and component

fluctuations, and
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109%K& () provides a very wide dynamic range between daytime and
night time operation. However, this convenience
involves a correspondingly high 1level of circuitry
complexity. This high level of complexity can
5 preferably be countered by means of integrated
technology. Simplified wversions are also feasible,
providing only some of the functionalities, with

reduced complexity.

10 One embodiment takes account of the fact that the
maximum possible light power shall be achieved during
the daytime while, however, at night the light power is
limited to a defined level. For this purpose, the LED
current I_D is kept constant only in the range between

15 U_night min and U_night max, while the maximum possible
LED current I_D of I_P = 0 is used in the range between

U_day min and U_day max.

A further embodiment relates to the configuration for
20 DC and AC wvoltage. For this purpose, LED controllers St
can be equipped with appropriate rectified diodes. When
operating using AC voltage, it is worthwhile designing
the LED controller St such that root mean square values
are used for the comparison with nominal wvalues, rather

25 than instantaneous values of the actual values.

It is also possible to design an LED controller St for
both DC voltage and AC voltage, since an LED controller
St for AC voltage also operates in the DC voltage mode.
30 However, 1in this case, it should be remembered that
different switching thresholds Sch may possibly be
required. The required voltage type can be selected by

means of externally accessible programming.

35 The invention is not restricted to the exemplary
embodiments specified above. In fact, a number of

variants
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Patent Claims

1. A circuit arrangement for operating an illuminated

sign, in particular an LED signal, having at least one
5 light-emitting diode (D), with which a resistor (R) is

connected in series and a controller (St) is connected

in parallel,

characterized in that,

the controller (St) has a controlled current source for
10 presetting a parallel current (I_P) which reduces the

current (I_D) flowing through the light-emitting diode

(D) .

2. The circuit arrangement as claimed in claim 1,

15 characterized in that,
the control circuit (St) has a further controlled
current source for presetting a current (I_D) flowing
through the light-emitting diode (D).

20 3. The circuit arrangement as claimed in one of the
preceding claims,
characterized in that,
the controlled current source has a comparator whose
inputs are acted on by a switching point (Sch) and an

25 actual value sensor (Act).

4, The circuit arrangement as claimed in one of the
preceding claims,
characterized in that,

30 the switching threshold (Sch) is acted on by
temperature compensation (Tk) and/or forward voltage

compensation (Fk).

5. The circuit arrangement as claimed in one of the

35 preceding claims,



T10( 10( 10(Y109% & ()-! F&LO% (& ()- 1088: (;
- n<<H=EXVAPQT! " @ 10908 ()-! @ 109 ()-! @ ! 109%& ()- @'10%SL& ()- '@
1 10%.L& ()- ' @! 10%.L& () -

L HE==4>7>! >naf\ 0%&' () - ST10%&. ()1 SOL0%&' ()-!" @

T @" " 109%A v& S"P%@:‘L UHHE () - N>>>?R? %Tomx'wj_ #&ﬁ%%( 227 - 10 10
10&6109%& () - fl{SOY10%&'() @& 109%& ()- & 10%& ()- x’?’?Z@\AA X6] _=TI!S
1109 (h(& () S | 10%] c& ()-1S 1 10% (& ()-! 1 10% (& ()- “110% (& () -

110%%& () -€ %?%Pflz%aﬁﬁlnbhﬁé] c" "Heading 23]c" " Headl ng 33]c¢" "Heading
43] c" "Headifg oa3jes" dsle@&ee@t%d}cé pHeadilrg 7Slerentieadheg &Bﬂ'ﬁént':' Headi ng
93] c"A "Defaul t Paé gr h Fo 2/5@67T<>BDFFUL@ ¥%§a} A /01
QUSE' ) +X DITSESS HOR SN FRIBFS G 0. L TR R DER T B Ko iR T Cour | er
New'h Root Ehérmﬂﬂid@mcummetnau'bﬁ%mQX)ﬁhat ¢ 81 2B 45 @X3 R ted> M@\BEDEFCGHI J

5 input, the voltage which builds up across the light-
emitting diode (D) is less than the forward voltage of

the light-emitting diode (D).

6. The circuit arrangement as claimed in one of the
10 preceding claims,

characterized in that,

the parallel current 1s preset by means of a

controlling operating voltage (U) for the illuminated

sign.



