A LED Display System Technical Field This invention relates to a LED display system, particularly but
not.exclus}i,ygl%/lflgd's'%ﬁ%allation in one or more traffic_light anterns. 5 B%ﬁ%‘iﬁﬂﬂ)ﬂ&% Invention The
majority of tra ?IC light lanterns currently in use are fitted with a quartz halogen light bulb, or even less
efficient incandescent light globes with associated reflector and lens. As traffic lights are required to be
in continuous operation all the time and t e@\é«iﬁﬂg life j%gn of a halogen globe is limited to
approximately 5000 hours, a regimen io of cOn INUOHS Bl ?&%cement has to be implemented.
Although th% J*%lﬁﬂ:ﬁgﬁfe traffic lantern housing is very robust with an average life expectancy of
twenty yearsﬁhe*qnaﬂrﬁ%logen aspect contained within the housing is fairly high maintenance as it is
not fully sealed and hence the reflector and lens surface need to be cleaned at regular intervals. Also,
the fine elerhbiit WiemieBerBlasIstoctyliEiPadispdalirsksnheparticubuivpay. Tofeesfdrsividye ffds been
an attempt to repl he r%n% 0 | rgh ith light emitting diodes (LEDs) which have a
solid-state I?Bﬁttggg%l}%%ewgﬁrg%é a %%/g %fe%gs% st?%égg?tz 1alogen traffic lights in most if not all countries
around the world are being replaced with LEDs. At present, the only way to achieve this is by 20
replacing eddirlamendrofishentmebntivl just the globe contained therein. This typically involves
dismantling everything from a pole to enable installation of the replacement and unavoidably causes
inconvenienge clie19{be Peedde ik ag SLMABARIDSIIong MeasuiRs SHligng.altan entie
set of lights at a relevant intersection, allocating traffic wardens to direct traffic: employing heavy duty
lifting equiphigmttani, 26 dlenkies efffaffectad traftscandgnighgsarithakgertddntindiausidgs have

a life expectancy of twenty years and are, . : : ‘
P tlens.yAs trae%gél 1\{g ts are required to be in continuous operation all the time and the

average life span of a halogen globe is limited to approximately 5000 hours, a regimen

10 of continnous bulb replacement has to be implemented.

Although the housing of a traffic lantern housing is very robust with an average life
expectancy of twenty years, the quartz halogen aspect contained within the housing 1s
fairly high maintenance as it is not fully sealed and hence the reflector and lens surface
need to be cleaned at regular intervals. Also, the fine element within the bulb is very
15 easy to break when it is bumped. Therefore there has been an attempt to replace the
.quartz halogen light bulbs with light emitting diodes (LEDs) which have a solid-state

light source.

For the above reasons, quartz halogen traffic lights in most if not all countries around

the world are being replaced with LEDs. At present, the only way to achieve this is by
20 replacing each lantern in its entirety, not just the globe contained therein. This typically

involves dismantling everything from a pole to enable installation of the replacement

and unavoidably causes inconvenience due to the need to take one or more of the

following measures: switching off an entire set of lights at a relevant intersection,

allocating traffic wardens to direct traffic; employing heavy duty lifting equipment and
25 blocking off affected traffic lanes.

Also, quartz halogen lantern housings have a life expectancy of twenty years and are
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generally in good condition when they are replaced. Discarding these lantern housings is a gross
waste of resources, let alone being poor ecological practice. Despite thc above, existing LEDs used to
replace quartz halogen lights have their owe problems too in that they are susceptible to failure due
to overheating, particularly 5 during summer. It is an object of the present invention to provide a LED
display system which may overcome or ameliorate the above problems or which will at least provide a
useful alternative. RisakistiegobihRABNRANARN BA LT e aspect of tte resent invention,
there is provided aaLIrE[s)S%ggtl% s%stem in?ﬁﬂj%irl%: a pang}%ég\ii%s%aﬁggl %65? aﬁ'ggjh(?ﬁﬂ%t’écting
means adapted to detect PO fE RSSFRpGOHORR dRiRG RepT prelegisktiveatitRls and deactivate the LEDs
when the detected power consumption and/or brightness falls to a selected level. In a preferred
embodiment, the JATEITs Bt 2itsnr bEREues! Whichithe duERshares Miniad Reeferably, the
LED display systematismingludesmrears fr selesi ingLpwer supply to the panel. The power
varying means ma u@}gluﬁ%&gg{e or more§dri,ver ci%ﬁ%ﬁ%@%t%ﬁ%oﬁ%&éﬂ%y Bmgf%rated ina
microprocessor. The pgwer varying means may be adapted to operate on a constant current. The _
power varying means is 20 preferred to be adapted to empower one or more panels of different sizes.
“Each driver circuit Is DPETEIHSA! S BRI Bic®Ientiefirg teviskighiBsicbhe S abaipresietermined
time or for a predetecrminedpesindichting: abslesERMdGY 213158 e qg\%rs{:irg&j}gy%yugeﬁﬁapable of
gradually dlmmlngafggnﬁgs in accordance with a stepped profile. Prefera ylfpone or more of the
LEDs have failed, the driver circuit

Disclosure of the Invention

10 According to one aspect of the present invention, there is provided a LED display
system including: & panel having an array of LEDs; and detecting means adapted to
detect power consumption and/or brightness of the LEDs and deactivate the LEDg when
the detected power consumption and/or bn'ghtnesé falis to a selected level.

in a preferred embodiment, the panel is a printed circuit board on which the LEDs are
5 mounted.

Preferably, the LED display system also includes means for selectively varying power
supply to the panel. The power varying means may include one or more driver circnits
adapted' to be controlled by or incorporated in a microprocessor. The power varying
means may be ada_pted to operate on a constant current. The power varying means is

z0 preferred to be adapted to empower one or more panels of different sizes.

Each driver circuit is preferred to be capable of varying the bﬂghtﬁess of the LEDs at &
predetermined time or for & predetermined period of time as desired. For instance, the
driver circuit may be capable of gradually dimming the LEDs in accordance with a
stepped profile, Ercfcmblyf,, if one or more of the LEDs havé failed, the dﬁvcr circuit

25 may be capable of maiotaining the remainder of the LEDs activated at a desired level of
brightness. More preferably, when more than predetermined percentage of the LEDs
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25 may be capable of maintaining the remainder of the LEDs activated at a desired level of brightness.
More preferably, when more than a predetermined percentage of the LEDs have failed, the driver
circuit is adapted toxdmactivate the remainder of the LEDs. Even more prafatabiy/aheipredetermined
percentage is 20%. The driver circuit may be adapted to cause flashing of the LEDs for ariable lengths

of time 5 In a preferred embodiment, the detecti eans may be in commupjcatign with the
microprocegggﬁef%ggﬁdﬁgc VIR R nP::% L%georgre %%188%%&%6 Bu ﬂ{%ﬁiﬁ}?\ﬁll‘ﬁé/ﬁ%hen
activated is mdapieerienbay sbdlpshisgohine beflsdoRa pregetermined period of time. Optionally, the
detecting means includes one or more of the following: a heat detecting device; a motion detecting

device or sqund detecting device, For.instance, AO the motion detecting. device may include. a trip wire
hich whon UG EHE - SUATHEN B ATV S HSE U ERR S b 17 A e o

microprocesggge may be programmed to enable various parameters to be set and changed for
activation and deactivation of the driver circuit. The microprocessor may be programmed to operate
multiple colour LEDs by 15 controlling more than one driver circuit. Each driver circuit is preferred to

be respohsible BIE GhERRIHBE Hret DEFLGHRE SBR0EBHARR I AT B CALRRA Y Ui is preferred
to be powergd by aR-AkoRI Bife RO, WeeRRieabhdiNE ROVRNLSOUICR ig SuBliBiaghgircuit board

(PCB) heat siniced LED drive:. Optionally, the LED display system includes an additional drive circuit
adapted to cbhigblvehizrgetivriad soriapiesl torEBusa lasiOrtiohtlly L Haspionearefesipo&Ed includes a
dual e packade (DIP) switch adanieddo Gutomise. 1 PENANRNLAL Bk PdPLRReRTS Hiations o
to control additional so Wargtflunc 6N, & - =
heat detecting device; a motion detecting device or sound detecting device. For instance,
10 the motion detecting device may include a trip wire which when triggered is adapted to

activate an electronic display board for road users.

The microprocessor may be programmed to enable various parameters to be set and

changed for activation and deactivation of the driver circuit.

The microprocessor may be programmed to operate multiple colour LEDs by
15 controlling more than one driver circuit, Each driver circuit is preferred to be

responsible for the operation of the LEDs on a selected panel.

The LED display system is preferred to be powered by an AC or DC power source.
Preferably, the power source is a printed circuit board (PCB) heat sinked LED driver.
Optionally, the LED display system includes an additional drive circuit adapted to

20 control a larger or an additional LED panel.

Optionally, the printed circuit board includes a dual in-line package (DIP) switch
adapted fo customise the behaviour of the LED for specific situations or to conrol

additional software functions.

Brief Pescription of the Drawings

o5 The invention may be better understood from the following non-limiting description of

a preferred embodiment, in which:
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Brief Description of the Drawings Figure 1 is a schematic plan view of an underside of a LED display
system in accordance with the present invention; Figure 2 is a circuit diagram illustratin.g the driver
circuits anghamigropsenessor of the LED display system of Figure 1; an@SIFigaee 80w diagram being a
simplified version of Figure 2. Detailed Description of the Drawines Referring to Figure 1, a LED
display system 10 includes a panel 12 having an array of | EDs (locate the ather side of the panel
15 and honE Bt visiiel ARG TBH sy U SHBTERCT atinby to G FAnE ISt
embodimeng thedaanekdithifha Jf fAantadsifait board on which the array of LEDs are mounted.
Turning to Figures 2. and 3, the power varying means includes driver circuits incorporated in a
microprocessor. The microprocessor is in the form of a controller card 14 which is electronically
connected t6 ¥HEHANS| 2 SUFIE B MY TR B ITSF SIS GRgratid Qﬁﬁ%ﬁ?ﬂ&%ﬂﬁ& rrent
and is capa@ggf&gﬁfﬁ?,vggg{gg} RanekRf pl’ifgﬁﬁent 15 sizes. in the present embodiment, each panel is
connected to and driven by one confroller'card 14. The controller card 14 is screwed onto the panel 12
via metal spacers. This arrangement both secures and powers the LED panel 12 vet keeps the
number of phigiEaP parsiiectia e arrmmtiednesier & i ¥% srcludes a microchip 16 with a driver
circuit capable of 20 performing various primary functions. The driver circuit is capable of supplying

power to pangig.ativediferenhsizahea3adndsdOmm and 300mm in diameter. The power output is
increased for a larger sized panel.

Referring to Figure 1, a LED display system 10 includes a panel 12 having an array of
LEDs (located on the other side of the panel 12 and hence not visible) and means for
selectively varying power supply to the panel 12. In this embodiment, the panel 12 1s a

10 printed circuit board on which the array of LEDs are mounted.

Turning to Figures 2 and 3, the power varying means includes driver circuits
incorporated in a microprocessor. The microprocessor is in the form of a controlier card
14 which is electronically connected to the panel 12 (refer to Figure 1). The controlier
card 14 operates on 2 constant current and is capable of empowering panels of different
15 sizes. In the present embodiment, each panel is connected to and driven by one
controller card 14. The controlier card 14 is screwed onto the panel 12 via metal
spacers. This arrangement both secures and powers the LED panel 12 yet keeps the

number of physical parts to the minimum.

The controller card 14 includes a microchip 16 with a driver circuit capable of
20 performing various primary functions. The driver circuit is capable of supplying power
to panels of two different sizes, namely 200mm and 300mm in diameter. The power

output is increased for a larger sized panel.

The LED display system of the present invention also includes a detecting means for
activating or deactivating the LEDs. In the present embodiment, the detecting means 1s
25 in the form of a push button (not shown) which is in communication with the

microprocessor. When activated by a pedestrian, the push button sends a signal to the




The LED display system of the present invention also includes a detecting means for activating or
deactivating the LEDs. In the present embodiment, the detecting means is 25 in the form of a push

button (notyghawmhywkich is in communication with the microprocessorp¥My-ien@stvaied by a
pedestrian, the push button sends a sigual to the driver circuit which causes flashing of the LEDs for a
predetermined period of time, It is contemplated that in place of or addition to the push button, the

detecting mERHEHEFIHA M sRasH fetaing pidhe diiadonarsdaemunsg priiskoBtmsibn detecting
device or so ' ice. InStANGEs; i Cii ey 1 IR 5 wire
using triggeﬁ%ﬁf@ 21%ﬁ %ﬁggﬁ%{%ﬁcgtfgfﬁa certa%%iﬁ%%%%%ﬁ%ﬁ (s)%i %&% f?a%?fic ||g';#s{g%\l/%§g%ch an
arrangementnciude isteoapmroachthg thikosangf tratfic defotsingl deriges rathetiim wteotrhictiewitiesend an

lectronic signal to the dri ircuit which will in t tivat lectronic display hoard. ided t
gonerate o VTR0 thaAvi OF PRI SIS i 8 AJHS PCERA I o8

warning signydigsihpa-1E:theRrewueier 9{aoatstant ahiead dhmBricroRreessoftTeudes a
programmable trigger input 20, The input 20 is to be generated by an external trigger such as the push
button descﬁlﬁé’(ﬁsaé‘@ﬂé%ﬁ@ A5 SESRREATRSY,  \Svel wppBice iRk Wiy pril ab TREImigBEn L6 for

activating or.adjusti q kﬁ?s ' [ IS, als '@Rﬂ?! gontrolling
the driver cirtc%%%% lcﬂ:ﬂagu{slfie8 f%é%%%ﬁgﬁ tﬁieﬁ%%Ds o? b%ﬁggﬁé%@ﬁétmd%?gﬁ enef?c%fﬁ In that it is
usually desirabtefororidgcamdelongmuadi sl dyavensigns Gapaidegehfiash mgifoalsipmgdopériod of time
to rrand-r the signs more noticeaple to road.users. The LED display system 10 is powered by a power
sounce 15 4P URJENER T T SKHE SEAR- Ve SRF LELL O SR BT A Gibbed The
power soyrcend §deaerried el auitiRoaradaEB) being heat sink cooled to be efficient in dissipating
and dispersing heat to reduce the likelihood of overheating of the LEDs. The LED display system 10

can be empaowered with either a 5-28V AC or 12V DC power source, This allows the traffic light to be
powered by E%ﬂ%?m@fswﬁmaﬂiﬁ%%mm&?@iiﬁmgﬁ@%%%ﬁe SFEL D s s

advantageous:ipaMigngha: HieHiaImanagement-yI s enhRsCaBovesailibhand portability. in
this embodiment, a printed circuit board (PCB) heat sulked LED driver 22 is controlled by the

microchip 16papgraiemeidotronicallyzlconnattetzralibe thomesrocied 61 & activating or adjusting
the brightness of the LEDs.

15 The microprocessor is also capable of controlling the driver circuit to cause flashing of
the LEDs for variable lengths of time. This is beneficial in that it is usually desirable for
wide and long roads to have signs capable of flashing for a longer period of time to

render the signs more noticeable to road users.

The LED display system 10 is powered by a power source 18 capable of generating
20 either of alternative and direct current (AC or DC) as desired. The power source 18 is a
printed circuit board (PCB) being heat sink cooled to be efficient in dissipating and
dispersing heat to reduce the likelihood of overheating of the LEDs. The LED display
system 10 can be empowered with either a 5-28V AC or 12V DC power source. This
allows the traffic light to be powered by a transformer supplying the conventional 240V
25 AC, a battery or solar panel. This is advantageous in providing a traffic management

system with enhanced versatility and portability.

In this embodiment, a printed circuit board (PCB) heat sinked LED driver 22 18

controlied by the microchip 16 and also electronically connected to the power source 18.
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The heat sink is provided and designed to dissipate heat efficiently to reduce the likelihood of
overheating of the LEDs The neat sinked LED driver 22 is provided to supply additional power to the
panel 12. The miengpiacessor also includes an output section link 24 which.izcontrolied by the 5
microchip 16 to control power supply to a selected or designated driver circuit for one of three colours,

namely red, amber and green. The microprocessor is progr mmegéto operate multiple colour LEDs by
controlling th?g% gﬁa\?esgx&%mg?\fég%a&#g%sw r@i%ﬁé’%@?’%ﬁ?@ GBI A3PEHETBEration of the
LEDs responsibignigscisriovisaametaaied aiauran Raelanted Papek- M Futhermoig.dhe
microprocessor has an additional driver 26 which is in communication with the LED driver 22. The
additional dritI2B %@Fm@b@ﬂweééﬁﬁ@ pagdakger 300mm panel described above or an additional
LED panel, The additional LED panel may be customised for displaying for example signs for cyclists
or speed limitgigngcpHRAE A1® MIGRRIGESIINGILESS TrRUSHER L 28 RiABID P esip.ed to
learn a is new voltage whenever the button is pushed and generate a signal for the microchip 16 to
adjust the rightfedsivt tHe co®! Phavenisrophotesseleieiptogdavigratetbdrarss tiecbiightress of the

LEDs at a predetermined On or far a predetermined perigd of time as desired. For instance, the driver
circuit is capg)(élI%eh{%”pér(())?if:j)’fléss’’s,ll%/aé]f‘f/gi d i%c%ﬂi%%ﬁfﬁreaﬁgﬁgé%r? 'a%%‘é%ﬂlé:ﬁ%%r%?ﬁsgrﬁ %%8%&5%“?3?@%& When

one or more ghthed msipiavefeielEhe wriveiteitui maiptahsthecemandaredfiteaibkgs active at a
desired level of brightness. Additionally, when more than a predetermined percentage of the LEDs

have failed, tREHFHERE IRERO PR dRTrRe RS absaOhRehE RS Hesher e displaying addition to

the above, the.icaRAGESSAMALhelagammed remotely to enable various parameters to be set
and changed for activation and deactivation of the driver circuit. The microprocessor has a dual in-line

package (DIPP) switch 30 electronically connected . , L o
10 Furthermore, the microprocessor has an additional driver 26 which is in communication

with the LED driver 22. The additional driver 26 is provided to control the larger
300mm panel described above or an additional LED panel. The additional LED panel

may be customised for displaying for example signs for cyclists or speed limit signs.

Optionally, the microprocessor includes a push button 28 which is designed to learn a
15 new voltage whenever the button 1s pushed and generate a signal for the microchip 16 to

adjust the brightness of the LEDs.

The microprocessor 1s programmed to vary the b:ighmess of the LEDs ata
predetermined time or for a predetermined period of time as desired. For instance, the
driver circuit is capable of progressively dimming the LEDs in accordance with a

20 stepped profile. When one or more of the LEDs have failed, the driver circuit maintains
the remainder of the LEDs active at a desired level of brightness. Additionally, when
more than a predetermined percentage of the LEDs have failed, the driver circuit is

programmed to deactivate the remainder of the LEDs.

In addition to the above, the microprocessor may be programmed remotely to enable

various parameters to be set and changed for activation and deactivation of the driver

™
ot

circuit.

The microprocessor has a dual in-line package (DIP) switch 30 electronically connected
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to the microchip 16. The DIP switch 30 is designed to customise the behaviour of the LED for specific
situations or to control additional software functions. It should be noted that the LED display system of
the presenginveniiarmaan be retrofitted into an existing traffic lantern heusiagdosepiace halogen
globes. 5 Now that a preferred embodiment of the present invention has been described in some

detail, it will be apparent.to g skilled person.in the art that the LED display system may offer at least
the followin Oa%%%]ﬂﬁ@%é‘.laaigeﬂj%ré SS%H&QR& B &Y &Qaqﬁ‘fﬂ%r%%c&b%ﬁﬂﬁgﬁ% hereby
enhancing relibifity syeifRAUIRIRERRAOY Vastaladdlidndl B eanabliriidsiing panels of different

sizes and hence reduces production and assembly costs but increases versatility; 3enables a traffic

light aspect to be software driven allowing greater flexibility with respectto functionality and operability;
substantially rethTEsS e MR &R JPEE%&QH &Pifte %SWBrﬁ%am‘Fg PLREYs 1BV ABEGR (1 SHitrBle to an
existing traffiedighfibaniaruipsapiaceianopn it IORF-Skiledim dae et yhliappreciate that the

invention described herein is susceptible to. variations and modifications other than those specifically
described. All such variations and modifications are to be considered within the scope and spirit of the

present ifiveHfih #Hé hRfGETEILATIP TS BeoddRerRTFEa HBHPIHETdRRYBRTY J65BBef pRc dustrial
Applicability gerail it will be apparent to a skilled person in the art that the LED display system may

offer at least the following advantages:

1. it eliminates the need of a great deal of physical componentry thereby enhancing

reliability and reducing energy wastage;

10 2. it is capable of driving panels of different sizes and hence reduces production and

assembly costs but increases versatility;

3. it enables a traffic light aspect to be software driven allowing greater flexibility with
respect to functionality and operability;

4, it substantially reduces the likelihood of LED failure due to overheating; and
15 5. it is retrofittable to an existing traffic light lantern to replace halogen globes.

Those skilled in the art will appreciate that the invention described herein is susceptible
to variations and modifications other than those specifically described. All such
variations and modifications are to be considered within the scope and spirit of the
present invention the nature of which is to be determined from the foregoing

20 description.

Industrial Applicability

The LED display system of the present invention is industrially applicable in that it 1s

retrofittable to an existing traffic light lantern enabling a traffic light aspect to be

software driven, allowing greater flexibility with respect to functionality and

25 operability. It also substantially reduces the likelihood of LED failure due to
7




The LED display system of the present invention is industrially applicable in that it is retrofittable to an
existing traffic light lantern enabling a traffic light aspect to be software driven, allowing greater
flexibility wigyraspgsiin functionality and operability. It also substantiallyfgdyees Maelikelihood of LED
failure due to WC 2011/032220PCT/A112010/001210 overheating, Furthermore, it is capable of
driving panels of different sizes and eliminates the need of a great deal of physical componentry, MC

EL LP ClaimV$63tB8 qlEihsrayetem!inaludingble paheffxing g raneimg ofLitsenta sirefetading
means adapieghta.Astert B@%&@QW&@%W@CW %%%&ghe LEDs and deactivate the LEDs

when the detected power consumption and/or brightness falls to apredetermined level. 2. The LED
display sysm of claim 1, wherein the panel is a printed circuit board DE which the LEDs are mounted.
3. The LED display system of either claim 1 or 2, which also includes means for selectively varying
power supply to the panel, 4. The LED display system of claim 3, wherein the power varying means
includes one or more driver circuits adapted to be controlled by or incorporated in a microprocessor.




5. The LED display system of any one of the preceding claims, wherein the power 15varying means is
adapted to operate on a constant current. 6. The LED display system of am, one of the pngceding
claims, wherein the power varying means is adapted to empower one or more panels of different
sizes. 7. The LED display system of any one of claims 4 to 6, wherein each driver cfrcuit is capable of
varying the brightness of the LEDs at a predetermined time or for a 20predetermined period of time as
desired. S. The Lgpi%isplay system of any one of claims 4 to 7, wherein the driver circuit is capable of
gradually dimming"ﬁTe{EDs in accordance with a stepped profile. 9. The LED display system of any
one of claims 4 tol R,%eé?&éq/hen one or more of the LEDs fail, the driver circuit is capable of

in

maintaining the remd VS5 B IGERE at a desired level of brightness. 9 MDSLLP IC. The

LED display system ebamy ievinghalaimsot 1819, wiierein when more than a predetermined percentage

of the LEDs fail, the ¢} ircuit is adapted to deactivate the remainder of the LEDs. 11. The LED
display system of claim%f%%%a%ﬁ%zgé?g EEaTRTSH PRFEERI AR/ S bmehasannf oo,
§

LEDs and deactivate the LEDs when the detected power consumption and/or
brightness falls to a predetermined level. '

2. The LED display system of claim 1, wherein the panel is a printed circuit board on
which the LEDs are mounted,

3. The LED display system of either claim 1 or 2, which also includes means for
10 selectively varying power supply to the panel.

4. The LED display system of claim 3, wherein the power varying means includes one
or more driver circuits adapted to be controlled by or incorporated in 2

MICTOPTOCESSOL.

5. The LED display system of any one of the preceding claims, wherein the power
15 varying means is adapted to operate on a constant current.

6. The LED display system of any one of the preceding claims, wherein the power

varying means is adapted to empower one or more panels of different sizes.

7. The LED display system of any one of claims 4 to 6, wherein each driver circuit is
capable of varying the brightness of the LEDs at a predetermined time or for 2
20 predetermined period of time as desired.

8. The LED display system of any one of claims 4 to 7, wherein the driver circuit is

capable of gradually dimming the LEDs in accordance with 2 stepped profile,

9. The LED display system of any one of claims 4 to 8, 'wherein when one or more of
the LEDs fail, the driver circuit is capabie of maintaining the remainder of the
25 LEDs activated at & desired level of brightness.

9
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12. The LED display system of any one of claims 4 to ii, wherein the driver circuit i adapted to cause
flashing of the LEDs for variable lengths of time 13. The LED display system of any one of tkl\lﬁzglﬂrps 4
to 12, wherein the detecting means is in communication with the microprocessor. io 14. The LED
display system of any one of the preceding claims, wherein the detecting means includes or is
connected to a push button which when activated is adapted to cause flashing of the LEDs for a

predetermined periodRf {81 gishtay 6 gj%}@yo@éﬁﬁgg{?o Ié@n&gﬁ@gﬁ&t{lﬁg&gﬁ%n claims,

wherein the detecting means includes one or more of t wihg,. a G vice; a motion
isdetecting device or EBUiEEBfERerMasr theL BRe fik theNishiencaystameddmtdin 15, wherein the
motion detecting devizecdinehsdesrantkipasires whichpwhen triggered is adapted to activate an electronic
display board for road users. 17. The LED display system of any one of claims 4 to 16, wherein the

microprocessor 20is PreaianEabie $eds ioehrable %@&Hﬁﬂ@ﬁ [ tgdbe setmargqschanged for

activation and geactiv tion of the glriver circuit. 18. The LED display systenPS?cglrllygone of claims 4 to
17, wherein the micr(§B 6‘8@2‘&8’r%§f‘)‘rogrammable to operate multiple colour LEDs by controlling more

than one driver circuit, 25 19. The LED display system of any one or claims 4 to 18, wherein each
driver 10 MCS |- The LED display system of any one of claims 4 to 11, wherein the driver circuit is

adapted to cause flashing of the LEDs for variable lengths of time,

13. The LED display system of any one of the claims 4 to 12, wherein the detecting

means is in communication with the microprocessor.

i 14. The LED display system of any one of the preceding claims, wherein the detecting
means includes or is connected to & push button which when activated is adapted to

cause flashing of the LEDs for a predetermined period of time,

15. The LED display system of any one of the preceding claims, wherein the detecting
means includes one or more of the foliowing: 2 heat detecting device; a motion

15 - detecting device or sound detecting device.

16. The LED display system of claim 15, wherein the motion detecting device includes
a trip wire which when triggered is adapted to activate an electronic display board

for road users,

17. The LED display system of any one of ciaims 4 to 16, wherein the micropfocessor
20 1s programmable so as to enable various parameters to be set and changed for

activation and deactivation of the driver circuit.

18. The LED display system of any one of claims 4 to 17, wherein the IMICTOProcessor

18 programmabile to operate multiple colour LEDs by controlﬁng more than one -

driver cirenit,
25 19, The LED display system of any one of claims 4 to 18, wherein each driver circuit is

10
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responsible for the operation of the LEDs on a selected panel. 2G. The LED display system of any one
of claims 4 to 19, which includes an additional drive circuit adapted to control a larger or anCéddifonal
LED panel. 21. The LED rh splay system of any one of the preceding claims, which is powered by
6an AC or DC power source. 22. The LED display system of claim 21, wherein the power source is a
printed circuit board (PCB) heat sinked LED driver, 23. The LED display system of claim 22., wherein

the printed circuit boardsinckitiesa thabjariie packageribhR) switehaptapted to customise the
behaviour of the LED. 10 AMENDED ST-Eit IPEALAI:

20. The LED display system of any ore of claims 4 to 19, which includes an additiona)

¥

drive circuit adapted to control a larger or an additional LED panel.

21. The LED display sysiem of any one of the preceding claims, which is powered by

5 an AC or DC power source,

2
3

. The LED display system of claim 21, wherein the power source is a printed circuit
board (PCB) heat sinked LED driver.

A
(S8}

. The LED display system of clatm 22, wherein the printed circuit board inciudes 2

dual in-line package (DIP) switch adapted to customise the behaviour of the LED,

10
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