25 April 2006 Description Crcuit arrangenent for operating an illum nated

sign 5 The invention relates to a circuit arrangenent for eraf | an
illumnated sign, as clainmed in the precharacterizing cld€§§p5f§é$§in1l.

[I'lum nated signs based on light-emtting diodes instead of incandescent
lanps are being used increasingly in many areas, 10 especially for
signaling. Light-emtting diodes are conparatively cost-effective, have a
long life and produce a strong light. US-A 5,939,839 discloses a circuit
for protecting the light-emtting diodes o6f a |ight signal against

overvol tages. EP-A 0 293 921 15 relates to a circuit which protects
Iight-enitthgg di odes agai nst overheating. However, it is difficult to
use |ight - erlPE¥F P Pes where incandescent |anps are intended to be
replaced by LED illum nated signs w thout any changes to the drive. This

I's particul 1 L ght 'gggg | [ | ds: LN Whi ch
correct ope?%.%%ﬁPFs£g§%@$%#+§¥n§§%t eﬁg%§ﬁgu%ﬁe%?iuﬁggéﬁggn%ﬁ which is
safe fromthe signaling point of view In order to allow this nonitoring

still tosgbe pysed Wdtoiln ane1ehandeso the cVFERNE/ VO AUferent for
characteristic of the LED il]lum pated _sign nust correspond %Bprgﬁhgately

to that of HPrerrEiEscant illuminated sign, as claimed
precharacterizing clause of claim 1. Illuminated signs

based on light-emitting diodes instead of incandescent
lamps are being used increasingly in many areas,
10 especially for signaling. Light-emitting diodes are
comparatively cost-effective, have a long life and
produce a strong light. US-A 5,939,839 discloses a
circuit for protecting the light-emitting diodes of a
light signal against overvoltages. EP-A 0 293 921
15 relates to a circuit which protects light-emitting
diodes against overheating. However, it is difficult to
use light-emitting diodes where incandescent lamps are
intended to be replaced by LED illuminated signs
without any changes to the drive. This is particularly
20 true of light signal circuits for railroads, 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 changes, the current/voltage
25 characteristic of the LED illuminated sign must
correspond approximately to that of an incandescent

lamp.

A further special feature is signaling outside tunnels
30 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
35 differs by a factor of approximately 1000 from the



lanmp. A further special feature is signaling outside tunnels 30 or
environnental conditions with approxi mately constant |ight_characteristics.
In this case, the circuitry nust provide a reduction in t%@ﬁpi”bﬂ@o%ower
for night time operation, in conparison to that for daytime operation.

The light sensitivity of the human eye during daytinme 35 differs by a
factor of approxinmately 1000 fromthe 25 April 2006 - la Ilight sensitivity
at night. If the light power is not reduced at night, dazzling is
therefore possible even in the case of-#ights which are barely perceptible
in the 25 April 2006 - 2 daytine. However, it is essential to avoid

dazzl i ng, rticularly for. _road or. rail affic,.si,nce there.is a, risk of
ot her si gnalst¥ eﬁ?f’?éﬁvﬁgsiagi fut%}?afng &gv %0 r‘%ﬂu@mflgrt A€ ess

radi ation. |lredumedaae ofidght, giezslingl Sshaskerefioracposeibdet ¢wamps for
railroad pusrpo , brig LS ;s cant I i1 d ni ght
by the cont t‘l"orF t'%g%hgtr?’lg%m%fsi %B{?E% ?E%%?ly g%%ltﬁgﬁgf%\p@?%g%?&%% c%?r ent.
Since the lig® power of an incandescent |anp depends exponentially on the




10 supply voltage or the supply current, a small change in the supply
current or the supply voltage leads to a major change in %% ght power .
This means that the supply current or the supply voltage rh&0P8duced
only to about 2/3 of the initial value in order to 15 reduce the |ight
power, for exanple, to 20%of the initial light intensity. In order to
achieve a simlarly advantageous characteristic profile for
light-emtting diodes, a proposal has been made, according to DE 198 46
753 Al, for a drive circuit to 20 be corhected in parallel with each’

l'i ght - en1tt|ng di ode. This has the disadvantage that the achievable

di fference b@éy/e&methaidaw@&érpomr id Te@%eﬁ%ﬁa!lﬁﬁtan%votﬂae 8hgP1ihg,

rel atively snal onen tol e ces which lead to
T forent )t oPREFICHURE I dot, to80 RE i A e e RIS AT B or s and

ot her conponksks, ofs wettlhe:as shgnahéluelftfecmflvteampermismaﬂqn béendorwar d
voLrages, 2 8yOPlobReReaRAl o "l dRELOVERLIAR;LR PIETAD ddiGe ok ect of

over com ng ese I sa ntages and o Specl I T Cul arrangement
of this ¢enelightygdonaleh lzdsezﬁ/vsoranmcﬁodeasentdﬁmsc fmg:eaialaIMn

daytime and %uﬂﬁésbbghttheoqyﬁfghé%s%CCPédeﬁ %r%ltlré%l 'HB/&FEérP“da% em@bJ ect
I s achi eved y he characterizing features of claim1l. By presetting
night by the control mechanism using the supply
voltage or the supply current. Since the light power of
an incandescent lamp depends exponentially on the
10 supply voltage or the supply current, a small change in
the supply current or the supply voltage leads to a

major change in the light power. This means that the

supply current or the supply voltage need be reduced
. only to about 2/3 of the initial wvalue in order to .
15 reduce the light power, for example, to 20% of the
initial 1light intensity. 1In order to achieve ‘a
similarly advantageous characteristic profile for
light-emitting diodes, a proposal has been made,
according to DE 198 46 753 Al, for a drive circuit to
20 be connected in parallel with each light-emitting
diode. This has the disadvantage that the achievable
difference between the light power in the daytime and
the night is relatively small. Furthermore, component
tolerances which lead to different forward voltages on
25 the 1light-emitting diodes, transistors and other
components, as well as the influence of temperature on
the forward voltages, are not compensated for.

The invention is based on the object of overcoming -

30 these disadvantages and of specifying a circuit
arrangement of this generic type which allows an
increased dynamic range between daytime and night light
power.

35 According to the invention, the object is achieved by
the characterizing features of claim 1. By presetting



25 April 2006 - 2a the parallel current which does not flow through the
light-emtting diode, the Iight power of the light- emtti di. can be
control l ed over a very wide 25 April 2006 - 3 range.. fﬁf@"ggééﬁ in
order to allow a constant light-emtting diode current in spite of
different operating voltages during daytine and night tine operation, a
second controlled current source for 5 presetting the light-emtting diode
current is provided according to clain}%._kbmever, it is also possible to
achieve a constant current flow of the Tight-emtting di ode w thout any 10
further controlled current source. This is done by controlling the

parall el cur ¢Rgt pa%ad yINCELPFRAL WA HORSIALT BOLVOLI gge L ialEr bhan by

- keeping it constant._ According to the enbodinment characterized in claim 2,

a 15 noni naltgRtramMivhing HRfei séhe sliahti apwrr I9f nbhas bight-
conparat or femitbenpanpbhiel e8! BB cbRtbE116QNLAL! §dvany. wikeappropriate,
also the light-emtting diode current to be controlled.” The nom nal val ue
of the respective current is in this case preset by 20 predefined

swi tching threshol ds, which predeterm ne




when the corresponding currents should be switched on and off. The
switching threshol ds may be anal ogue continuous presets o ggsr &@%ely
digital information, which then preferably has hysteresi 25 [ 4 e
advant ageous devel opnment according to claim3, the switching threshold has
tenperature conpensation and/or forward voltage conpensation applied to
it. The tenperature conpensation conpensates for conponent 30
characteristics which vary as a functiog of the tenperature. The forward
vol t age conpensation conpensates for different forward vol tages of the
light-emtting diodes that are used., For exanple, it is feasible for the
li ght - eni t t i%/P9R odd? WhPdR af@S@sedn 39448 he toubdl IPded | MORst@kard 25
April 2006 -1#givotdmier i@ URSiodd oraumrett t high apitRy | ¥ |diGHeredy® t i ng
diodes to be fitted are sgLected. One inpggiﬁgt charqgterushlc of, the
overal | 5 &A9HRetht, VPLTaEE8r dPHGIPS c198%hHme ¢ hRd ¢ RigRtpr &diEe a

current evercmEratowol tagesecdids &ontrobbedpr eueckbatt heotirceui tfor

i rourt B dnaaranyind Pthe PLOAE R EEPRY s MR BB RRO R B, RRERARE. e

when according to claim 1.

However, it is also possible to achieve a constant
current flow of the light-emitting diode without any -
10 further controlled current source. This is done by
controlling the parallel current as a function of the
operating voltage, rather than by keeping it constant.

According to the embodiment characterized in claim 2, a
15 nominal/actual value comparison is carried out by means
of a comparator for the parallel current to be
controlled and, if appropriate, also the light-emitting
diode current to be controlled. The nominal value of
the respective current is in this case preset by
20 predefined switching thresholds, which predetermine
when the corresponding currents should be switched on
and off. The switching thresholds may be analogue
continuous presets or else purely digital information,
which then preferably has hysteresis.
25
In one advantageous development according to claim 3,
the switching threshold has temperature compensation
and/or forward voltage compensation applied to it. The
temperature compensation compensates for component
30 characteristics which wvary as a function of the
temperature. The forward voltage compensation
compensates for different forward voltages of the
light-emitting diodes that are used. For example, it is
feasible for the light-emitting diodes which are used
35 to be subdivided into forward



10 the input external energy is at the maxi numlevel to be assuned, the

vol tage which is built up across the Ilight-emtting diode st, éenain | ess
than the forward voltage of the light-emtting diode. Thi%ggPHV BR& t he

light-emtting diode fromstarting to illumnate 15 inadvertently when
external energy is flowng - an interference voltage. The invention wll
be explained in nore detail in the followng text using illustrations in

the figures, in 20 which: Figure 1'sho%s_an outlet circuit diagramof a
circuit arrangenent for operating an illum nated sign, 25 Figure 2 shows a
first enbodinment of. a drive circuit, Figure 3 shows a characteristic
profile of t¥RlERITe JEPYREIt Shomn WhiFhgutbe?, a¥®rppieeel dHagkt-a second

enbodi ment  admix €hiny QALodEY i to bENE: FLEA Ero SHPYE égChar acteristic profile
for a drive circuit as shown in Figure 4. 25 Aprlf 006 - 5 Figure 1 shows

a general configuration of an LED signal wth n drivers T, with each
driver T cornel | i dgpairtaheast eh@radfrHisdc! eagls onethED Corig@llier St is

connect eg ' %x@rﬁg}éﬁ ne/\f t r5.sea%trc]:c%fr irﬁ% L QS Qlag]ne E?l ethat it can
produce a current even at low voltages. This function
protects the circuit arrangement against input external
energy, which can occur when the circuit arrangement is
being supplied in a relatively long distance. Even when
10 the input external energy is at the maximum level to be
assumed, the wvoltage which is built up across the
light-emitting diode must remain less than the forward
voltage of the light-emitting diode. This prevents the
light-emitting diode from starting to illuminate
15 inadvertently when external energy is flowing - an
interference voltage.

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.



5 of the LED controller St is connected directly to the operating voltage
U while the other pole is connected in series with a resistor Rto the
operating voltage U The resistor R is distinguished by Hgéﬁﬁglgoq%fined
failure behavior, that is to say certain defects, for 10 exanple conplete
short circuits, are so inprobable that,geffectively, they do not occur.
The resistors R are furthernore designed such that faults, for exanple a
short circuit, of the LED D or LED controller St have only a mnor effect
on the overall, current drawn b ciLcuit arrangenment or .exanple, in
Fien &

the 15
the event of A9Wfork THERid ?n?ﬁ%iLEEFEbﬂP¥6 PR SR an
LED si gnal wwiti50ndrdrdarea-sl, Tt hewidt aleactr rémivemo® decomtredsindy adnl y

about 5% 20.A firs | ngnt rj.ve [ h Ln- ki Qurg.2..as a
detail of thdTHY s%aﬁgﬁﬂ?é %‘Fi%ﬁrg%é%hé’%@‘sﬁ%ogwg it Sr i
current |_P iopperctiad|imipdarahel DEDLID, egohsof stienbERy Tsi fpea Regft rol | ed

current © 5OUNGE. s COFBAIRI Mol byt NEE §3SQIAMLRYPIALPSEL By 8BDltHd er
OPV, is connected on the jnput side to a _switching threshold Sch, which
represents aaRfHatdng wolkagent. t whideadhs othgePebRsds Aannestace

out put  side,id heeoies afinad papistbe RODY @BkSoperathagahicdltageatth to the
LED D The swtching, tpreshol d Sch, 30, predefenmyne phen Che, pajglely
failure behavior, that is to say certain defects, for
10 example complete short circuits, are so improbable
that, effectively, they do not occur. The resistors R
are furthermore designed such that faults, for example
a short circuit, of the LED D or LED controller St have
only a minor effect on the overall current drawn by the
15 circuit arrangement. 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 wusing a controlled current
source. A comparator, in this case an operational

25 amplifier OPV, is connected on the input side to a
switching threshold Sch, which represents a nominal
value, and to an actual wvalue 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 level. 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




switched for daytime operation, or night operation or to an idle |evel.
The switching threshold Sch itself has tenperature conpensatigon Tk and
forward voltage conpensation Fk applied to it. The termer?ei'?_téPEE'.ZQQS3
conpensati on Tk conpensates for tenperature-dependent conponent
characteristics, while the forward vol tage_ conpensati on Fk takes account
of LED-specific forward voltages. The actual valve sensor 25 April 2006 -
6 Act processes the operating voltage U and/or the operating current of
the entire LED signal, although the actual value can also be preset by
further infddtat (RFPCLRSE asthadi PPERaFiRgnt VoI tRPRes Uf r RAY F cdits ol

mechani sm or gl tidhd NEarFehtono it | nt£A6T YHredsignale wlHoudhir rent
or in the suppl vol t age U.lThe current. source for the parallgl 1:urrent
| Pis desig slRREeRh: Velvgn SASHuSP cu??en?r%%ﬁ g’ty I O%R/g'fetrages.

| n consequendmfdmmmtti@xt esnah emer g@dita onads econteel oflimegmni €uda depends
to a mj oL eX el On Al ndlh & (daeung Y ddftemdes Glonkcig cuded in
%7 s e tor a high % uild1 f

such a way t hat I MPOSSI ol'tage to up, or for
the LEDs D t erstzymted idn unibeat supply rawpentof Qe gkt dihfal kg . 15

voltage U. The current source for the parallel current
I P is designed such that it can produce a current even
at low voltages. In consequence, input external energy,
10 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.
15
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
20 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
25 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 wvoltage

30 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
35 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



Figure 3 shows the supply-voltage-dependent current profile of the
parallel current | _P and of the current | _P flowing through the LED D in
conparison to a conventional incandescent |anp G The fi ApEhei6 a 20
resistance line W which is governed by the resistors R, as would occur if
only the resistors R were present, and-dhere were no drivers T or LEDs D.
The resistance |ine Wdescribes the maxi num possi ble current flow through
the circuit arrangenent according to Figure 2 25 as a function of the

operating voltage U th thIS it enmbadi nent a I s_reduced

at night by CBBRERSI & dgti‘et,“cﬁ‘?e €8 ’Tigﬂ%h’ﬁ Q%éngﬁgnarfarom

Fi gure 3, thEdéEDlyurdmmtAnD ﬂ&rliﬂt_:[ caagtimé opidradringn akevdshkias or in

the night ti volta 3 n ircuit enmbodi nent with an additional
B Riges el PhpratigH

LED current I STSsul SF *achi evi ng a constant current flow
A circuit arrangenent such as this is shown in 35 Figure 4. In this case,

the paralg e'gﬁaﬁr ek | Bn%rid,ls 'gaﬁ A 3qqidd W the LED gUAI @At hbnastwal | are

control | ed nmeans o contr ol rrent sources. Frgure 5 shows _t he
associ at ed cé%%ﬁi‘- (R@EF | dotThél3gmipaitie repen. whern llé‘ﬂltt hgktpEnadt and

hence the sighakghr i@hipreeend € 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 =IDnight 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 1light 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,




ideally constant during daytine operating as well as during night tine
operation. 5 Wen the signal is switched off, 0 < = U nigh :&on bgg

signal does not illum nate even when input external energés' '”il)r'Z nt. The
LED current IDis = 0. However, the parallel current |I_P ideally
corresponds to the maxi mum possible curjgni. Any input external energy is
10 short-circuited by this parallel current | P, so that it is inpossible
for any voltage to build up that will cause the LEDs D to illumnate.
During night tinme gperation Unight min < = U-night 15 max, the LED
control | er Stiset¥imtaalgy cufFBﬁt 1°hH = t,engq{a&mret hraBgh tHIRESE: The
LEDs D illumnateuatidng, |enal i ght power l[evel. The parallel current |_P
ideally corresponds to the difference between the current which is defined
by the resistors R 20 and LED current | _D. During daytinme operation U day
mn < = U day max, the LED controller St sets the LED current |_D =

| D day through the LED D. The LEDs Dillumnate with the 25 maxi num |i ght
power. The parallel current | _P once again corresponds to the difference
bet ween the current which was defined by the resistors R and the LED
current | -D. 30 In the overlapping area between daytinme and night tine



~operation, the hysteresis for the parallel current I_P and the LED current
| Dresults in the LED signal remaining in a stable state g Q%f circuit
arrangenent shown in Figure 4 represents a very conveni erf QRnt. The
LED signal is safe in the signalling sense of the word, has high
stability, 25 April 2006 - 7a is virtuagly free of tenperature and
conponent fluctuations, and 25 April 2006 - 8 provides a very w de dynam c
range between daytine and night time operation. However, this convenience

| nvolves a g{&&r 'Qggx r)! G GeCInalls £ LEtL xgt&ganl 88Ut Yme My N ON

| evel of co y can e counte means I ntegrat ed
t echnol ogy. S!l@'lti fi &dmeer spﬁﬁgam@nal sdowexes) e, tlpﬁ)w gonyeaiiencsone of

the funct onaiidiffes Wid h cdisdiigemaiemexiien 10, eB0dicTvgilakes

account of the fact that the HBX|nun1p0£S|ble i ‘Pomer shal | be

achi eved dur iSRP4S6 tdayt i AEiwhi | Bi9RovnetBYelat @ ght WRLeFH p&FRT i s

limted te agdefidietblevebe Fofoltsrdr pase, meankED ofur rienledraddd kept

const ant Onlyelcri'j.r} f‘ie g eSJk.)I%]\.AEte{]ed versions 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 voltage. 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 values, 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, in 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 1is not restricted to the exemplary
embodiments specified above. In fact, a number of

variants




15 U night mn and U night max, while the maxi num possible LED current |_D
of | _ P=01is used in the range between U day mn and U_ max. A further
embodi ment relates to the configuration for 20 DC and AC %%P‘Pﬁb%ooﬁior this
pur pose, LED controllers St can be equi pped with appropriate rectified

di odes. When operating using AC voltage, -it is worthwhile designing. the
LED controller St such that root nean square values are used for the
conpari son with nom nal values, rather 25 than instantaneous val ues of the
actual val ues, I%Ei ﬁgso pl |b| tQ de5|ﬁ gn LEDec ritrolel er St. for bot h
DC vol t age el Al @%‘?‘ BT cBht FBFI &7 §t 8 AER d'flt age al so
operates in the D&&aﬁum mjmmlnéio Hoovefdegyred t hirs cdbmdanerstaoulyd be
remenbered thate diff e switching thresholds Sch nay possibly be
required. The required voltage type can be selected by neans of externally
accessi bl e programm ng. 35 The invention is not restricted to the exenplary
enbodi nents specified above. In fact, a nunber of variants 25 April 2006 -
9 are feasible which make use of the invention even with the features
being configured in fundanentally different ways.



25 April 2006 - 10 Patent Clainms 1. A circuit arrangenent for operating an
illumnated sign, in particular an LED signal, having at | east one 5
light-enmitting diode (D), with which a resistor (R is coAndpiid00& series
and a controller (St) is connected in parallel, characterized in that, the
controller (St) has a first controlled current 10 source for presetting a
parallel current (I_P) which reduces the current (I D) flow ng through the
light- emtting diode (D), and a second controlled current source for
presetting a current (1_D) flowing thhragh-the light-emtting di ode (D)

15 2. The circuit arrangenent as clainmed in claiml1l, characterized in
that, the first controlled current source has a conparator whose inputs
are acted orPdherd Slisioks ng point (Sch) 20 and an actual val ue sensor
(Act). 25 April 2006 - 11 3. The circuit arrangenent as clainmed in claim

2, characterized in that
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 first controlled current.
10 source for presetting a parallel current (I_P) which
reduces the current (I_D) flowing through the light-
emitting diode (D), and a second controlled current
source for presetting a current (I_D) flowing through the
‘ light-emitting diode (D).
15
2. The circuit arrangement as claimed in claim 1,
characterized in that,
the first controlled current source has a comparator
whose inputs are acted on by a switching point (Sch)
20 and an actual value sensor (Act).



the switching threshold (Sch) is acted on by tenperature conpensation (Tk)
and/or forward voltage 5 conpensation (Fk). 4. The circuit_arrangenent as
claimed in one of the preceding clainms, characterized in 08Pt 3006 n or der
to preset the parallel current, the first current source has neans for
driving a current such that., with the maxi num external energy that can be
expected to be input, the voltage which builds up across the
light-emtting diode (D) is |ess than th% 15 forward vol tage of the
light-enitting diode (D). - 11 -

3. The circuit arrangement as claimed in claim 2,

characterized in that,

the switching threshold (Sch) is acted on by
‘ temperature compensation (Tk) and/or forward voltage .
5 compensation (Fk}.

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

10 in order to preset the parallel current, the first
current source has means for driving a current such
that, with the maximum external energy that can be
expected to be input, the voltage which builds up
across the light-emitting diode (D) is less than the

15 forward voltage of the light-emitting diode (D).




