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(57) Abstract: A circuit, system and method for controlling electrical power to a load, the circuit has a controller with power supply
mput nodes and a controller data input node. Two power supply mput terminals supply electrical power to the circuit. A digital con -
trol signal pre-processing unit couples one of the power supply mput terminals to the controller data mput node. The digital control
signal pre-processing unit has a capacitor arranged to block voltage biasing resulting from power supplied across electrical power
supply mput terminals from being supplied to the controller data input node. The digital control signal pre-processing unit 1s ar -
ranged to generate positive and negative voltage impulses in response to corresponding rising and falling edges ot a digital control
signal provided at the power supply mput terminals. The digital control signal pre-processing unit 1s further arranged to generate a
revised version of the digital control signal without the voltage biasing.
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CONTROLLING POWER TO A LOAD WITH
SIGNALS ALONG A POWER LIN.

L]

Field of the Invention

[0001] The present invention relates to circuits,

systems and methods for controlling electrical power to a

load 1n response to control signals transmitted along a
power line. More particularly, the 1nventilion relates to
sending multiplexed control signals and electrical power
along a common lline 1n order to control the electrical power

supplled, by the common line, to one or more loads.

Background of the Invention

[0002] To reduce the number of cables (wires or lines)

pre——

requlred 1n a system of circults that control respective

loads, control signals are often sent along the power supply

—

lines of the system. However, problems may occur when

transmitting control signals with high data rates to

pr—

multiple cilrcults that control the supply of power to loads

located along a Direct Current or very low freqgquency
Alternating Current supply line. This 1s because the supply
line may act as an antenna and does not provide a constant

pr—

lmpedance due to selective switching of the loads such as,

for example, lighting assembliles, motors and wvalves.

[0003] When considering transmitting multiplexed pulsed

(binary) control signals with relatively high data rates to

—
e

the circults along the power line, the internal 1mpedance of

each circult can load the signal. Such loading can

pre—— pre——
—

significantly reduce the rise and fall times of the edges of

the signal. Consequently, this loading limits the maximum

pre——

data rate for a specified number of circuits that control

pr—

the supply of power to thelr respective load.
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Summary of the Invention

[0004] According to one embodiment there is provided a

circult for controlling electrical power to a load, the

clrcult comprising: a controller 1ncluding a two power

supply 1nput nodes and a controller data 1nput node; two

power supply 1nput terminals for supplyling electrical power

o the circuilit; and a digital control signal pre-processing

pre——

unit coupling one of the power supply 1nput terminals to the

controller data i1nput node, the digital control signal pre-

processing unit 1ncluding a capacltor arranged to block

voltage bilasing resulting from power supplied to electrical

power supply 1nput terminals from being supplied to the
controller data 1nput node, wherein the digital control
signal pre-processing unilit 1s arranged to generate positive
and negatlve voltage 1mpulses 1n response to corresponding

— —

rising and falling edges of a digital control signa.

provided at the power supply 1nput terminals and wherein the

digital control signal pre-processing unlt 1s "urther

arranged to generate a revised version of the digital

control signal without the voltage biasing.

[0005] According to another embodiment there is provided

a system 1ncluding a signaling and driver clrcult.

[0006] According to a further embodiment there 1is

—

provided a method of controlling electrical power supplied

to a load, the method comprising: providing a supply voltage

pr——

at power supply 1nput terminals of a cilrcult; providing a

digital control signal to the power supply 1nput terminals;

powering a controller with the supply voltage to power

pr——

supply 1nput nodes of the controller, wherein the controller

1s coupled to the load; pre-processing the digital control

signal by Dblocking a voltage blas resulting from power
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supplied to electrical power supply 1nput terminals,
generating positive and negative voltage 1mpulses 1n

pr—

response to correspondlng rising and falling edges of the

—
-

digital control signal, and generating a revised version of

the digital control signal without the voltage bilasing; and

p—

processing the revised version of the digital control signal

by the processer to thereby control the electrical power

supplied to a load.

Brief Description of the Drawings

pr—

[0007] For a better understanding of the invention and

pr— p—

ect, there will

to show how the same may be carried into e

pr—

now be described by way o example only, specific

embodiments, methods and processes according to the present

invention with reference to the accompanyling drawlngs 1n

which:

pre——

Figure 1 1s a schematic circult diagram of a circult

for controlling electrical power to a load, according to

pre——

one embodlment of the present 1nvention;

pr—

Figure 2 1s a schematic circuit dilagram of another

pr——

clrcult for controlling electrical power to a 1load,

pr—

according to another embodlment Oof the present

invention;

Figure 3 1s a graph 1illustrating waveforms at

—

specific nodes 1n the circuit of Figure 1;

pr—

Figure 4 1s a schematlic circuit diagram of a

signaling and driver cilrcult, according to an embodiment

pr——

of the present i1nvention;

—

Figure 5 1s a schematic circult diagram of a system

pr——

for controlling supply of electrical power to a load,

—

according to an embodiment of the present i1nvention; and
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B

Figure 6 1s a flow chart 1llustrating a method of

controlling electrical power supplied to a 1load,

pre——

according to an embodiment of the present i1nvention.

5 Detailed DescriEtion of the Embodiments

[0008] The detailed description set forth Dbelow in

connection with the appended drawlings 1s 1ntended as a

—

description of ©presently preferred embodiments of the

10 invention, and 1s not 1ntended to represent the only forms

1n which the present 1nventlon may be practised. It 1s to

be understood that the same or equlvalent functilions may be

pr——

"erent embodiments that are 1ntended to

accomplished by di

—

be encompassed withln the scope of the 1nvention. In the

15 drawilngs, like numerals are used to 1ndicate 1li1ke elements

throughout. Furthermore, terms "comprises," "comprising,"

pr—

“including” or any other variation thereof, are 1ntended to

cover a non-—-exclusive 1nclusion, such that module, cilrcuit,

device components, systems, structures and method steps that

—

20 comprilses a list of elements or steps does not 1nclude only

those elements but may 1nclude other elements or steps not
expressly listed or inherent to such module, cilrculit, device

components or steps. An element or step proceeded by

r7

“comprises ..a” does not, without more constralnts, preclude

pr—

25 the existence of additilional 1dentical elements or steps that

comprises the element or step.

[0009] Referring now to Fig. 1 there is illustrated a

circult 100 for controlling electrical power to a load 102,

pre——

according to one embodiment of the present 1nvention. The

30 circult 100 1ncludes a controller 104 that has controller

power supply 1nput nodes 106, 108 and a controller data

input node 110. The circuit 100 also 1ncludes two power

supply 1nput terminals 112, 114, for supplving an electrical

power to the circuit 100, and a low pass filter 1n the form
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the i1nductor L1 coupling the supply 1nput terminals 112,114

through respective diodes D1, D3 to a first one of the

controller power supply 1input nodes 106. Also, the supply

input terminals 113, 114 are coupled to a second one of the

controller supply 1nput terminals 108 through respective

diodes D2, D4. n one example, the 1Inductor L1 has a wvalue

of between 4.7 to 20 Milli-Henrys and typlcally the inductor

—

L1 has a value of 10 Milli-Henrys. AS willl be apparent to a

person skilled 1n the art, the 1low pass filter L1 1s

arranged to block a digital control signal provided at the

power supply 1nput terminals 112, 114 from belng recelved at

the power supply i1nput nodes 106, 108.

[00010] The circuit 100 also includes a full wave bridge

rectifler 116 that comprises four diodes D1, D2, D3 D4

arranged so that when terminal 112 has a positive potential

pr——

relative terminal 114, diode Dl provides for coupling

pr——

terminal 112 to the first one of the controller power supply

input nodes 106 wvia the Inductor Ll1. Also, diode D4

provides for coupling terminal 114 to the second one of the

controller power supply 1nput nodes 108. Furthermore, the

full wave Dbridge rectifier 1l6 1s arranged so that when

terminal 114 has a posltive potential relative terminal 112,

diode D3 provides for coupling terminal 114 to the first one

pr—

O the controller power supply 1nput nodes 106 wvia the

Inductor L1. Also, diode D2 provides for coupling terminal

pre——

112 to the second one of the controller power supply 1nput

nodes 103.

[00011] The circuit 100 also includes a digital control

pre——

signal pre-processing unit 118 coupling one of the power

supply 1nput terminals 112, 114 to the controller data input

node 110. The digital control signal pre-processing unit

118 1s arranged block voltage blasing resulting from power

supplled to electrical power supply input terminals 112, 114
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from being supplied to the controller data input node 110

—

and Jenerate pulses corresponding to edges of a signal

provided at the power supply 1nput terminals 112 to be

supplied to the controller data input node 110. The unit 118
includes a capacitor Cl coupled to the controller data input

node 110 by a polarity triggered latch 120 that comprises an

input 130, an output 140 and feedback resistor Rl connected

pr—

across two serilies connhected bu

"ers or 1nverters 122, 124.

pre——

However, other variations such two buffers may replace the

pre——

inverters 122, 124 or an 1nverter or single buffer may be

used. When using a single 1nverter the controller 104 can

be arranged to take the resulting i1nverted signal 1into

account.

[00012] The digital control signal pre-processing unit is

arranged to generate positive PI and negative NI wvoltage

lmpulses 1n response to correspondlng rising and falling

—

edges of the digital control signal provided at the power

supply 1nput terminals. Also, the digital control signal

pre—-processing unit 118 1s further arranged to Jgenerate a

revised version of the digital control signal (DCTRL)

wlthout the voltage biasing resulting from power supplied to

electrical power supply 1nput terminals 112, 114.

[00013] In this embodiment there 1s also a smoothing

capacltor C2 coupled directly across the power supply 1nput

—

nodes 106, 108 and may form part of the low pass filter 1in

comblnation with the 1inductor Ll. In one example, this

pre——

capacltor C2 has a value of 10 Micro-Farads and 1s provided

to attenuate silgnals that may 1nadvertently be created

across the controller power supply 1nput nodes 106, 108.

Thus such 1nadvertently created signals are prevented from

being supplilied to the capacitor Cl1.

[00014] Also, 1in this embodiment, the load 102 1is

coupled to the controller and the load 102 comprilises a
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pr—

Ea

plurality o series coupled Light Emitting Diodes (LEDs)

124, 1260, 128, 130 each adapted to emit a different colour

(e.g. Red, Blue, Green or White) and each being selectively

operable by the controller 104. Also, the controller 104

includes a decoder for controlling decoding and processing a

p—

digital control signal (e.g. the revilised version of the

digital control signal (DCTRL)) detected at the controller
data i1nput node 110. Typically, the controller 104 1ncludes

a Digital Multiplex (DMX) decoder and the controller 104 1s

adapted to tvpilically selectively supply Pulse Width

Modulated (PWM) current to the Light Emitting Diodes LEDs
124, 126, 128, 130.

[00015] Referring to Figure 2 there 1is illustrated a

— pr—

schematic c¢ircult diagram of another circuit 200 for

controlling electrical power to a load 102, according to

pre——

another embodiment of the present 1nvention. The circuit

—
o

200 1s almost 1dentical to the circuit of figure 1 with the

pre—— pre——

exception of the location of the 1inductor L1 and smoothilng

pr—

"erent

capaclitor C2. Thus, to avoilid repetition only the di

pre——

locations of the inductor L1 and smoothling capacitor CZ2 will

be described.

[00016] In the circuit 200, the low pass filter in the

form the inductor L1 couples the supply input terminals 112,

pre——

144 to the second one of the controller power supply input

nodes 108 through respective diodes D2, D4. Also, the supply

pr——

1nput terminals 112, 114 are coupled to the first one of the

controller supply 1nput nodes 106 through respective diodes

pr——

D1, D3. Also, as shown, one electrode of the smoothing

capacltor C2 1s directly coupled to the first one of the

—
e

controller supply 1nput nodes 106 and a second electrode of

che smoothlng capacitor C2Z2 1s coupled through the i1inductor

pr—

L1 to the second one of the controller power supply 1nput

nodes 103.
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[00017] Figure 3 there is shown a graph 300 illustrating
waveforms at specific nodes 1n the circuit 100. This graph

300 also 1llustrates the waveforms at specific nodes 1n the

cilrcult 200 as willl be apparent to a person skilled 1n the

art. As shown, a digital control signal such as a bilased

Digital Multiplex control Signal DMXS 1s recelved across the

electrical power supply 1nput terminals 112, 114. The

biased Digital Multiplex control Signal DMXS 1s blased since

a Direct Current potential (or a very slow alternating

current), typically 50 Volts, 1s also supplied to the

terminals 112, 114 for powering the controller 104 and load

— —

"ects of the

102. Due to the charging and discharging e

capaclitor Cl 1n response to the corresponding rising 310 and

falling 320 edges of the blased Digital Multiplex control

Signal DMXS, the positive PI (+5V) and negative NI (-5V)

—

voltage 1mpulses at an 1nput of the polarity triggered latch

120.

[00018] In operation, when a positive PI (+5V) voltage

lmpulse 1s supplied to the 1Input 130 of the polarity
triggered latch 120, the output 140 of the polarity

triggered latch 120 rises to logic 1 (+5V). After the

pre——

completion of the positive PI (+5V) voltage 1mpulse

duration, the output 140 1s malntained at logic 1 due to the

feedback resistor Rl acting as a pull up resistor. This

pull up resistor actlion malintalins the voltage at the 1nput

pr——

130 above the trigger level of the 1nverter 120 and only

when a negative NI (-5V) voltage 1mpulse 1s supplied to the

pr— pr——

ects of the feedback resistor

input 130 will the pull up e

R1 be overcome to trigger the 1inverters 122, 124 resulting

in the output 140 falling to logic 0 (0V).

[00019] After the completion of the positive NI (-5V)

voltage 1mpulse duration, the output 140 1s malntalned at

logic O due to the feedback resistor R1 acting as a pull
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down resistor. This down up reslstor actilion malntains the

voltage at the 1nput 130 below the trigger 1level of the

inverter 120 and only when a positive PI (+5V) voltage

lmpulse 1s supplied to the 1nput 130 will the pull down

pr——

5 effects of the feedback resistor Rl be overcome to trigger

the 1nverters 122, 124 resulting 1n the output 140 rising to

logic 1 (+5V). A willl be apparent to a person skilled 1in
the art, the voltage at the output 140 1s the digital

control signal DCTRL that 1s supplied to the controller data
10 input node 110 and processed by the controller 104.

[00020] Referring to Figure 4 there 1s 1illustrated a

pr—

schematic circuit diagram of a signaling and driver circuilt

—

400 according to an embodiment of the present 1nvention.

The signaling and driver circult 400 1ncludes a positive
15 power supply 1input terminal 402, a negatlve power supply
lnput terminal 404, a signal supply rail 1Input terminal

4006, an 1nput signal terminal 408, a polarity control

cerminal 410 and two output supply terminals 412, 414.

[00021] The signaling and driver circuit 400 includes
20 series coupled P-channel Pl and N-channel N1 transistors
(typlcally a complementary transistor palr) coupled across

the signal supply rail input terminal 406 and the negative

power supply 1nput terminal 404. More specilfically, a source

pre——

electrode of the P-channel Pl transistor 1s coupled to the

25 signal supply rail 1nput terminal 406 and a source electrode

g

of the N-channel N1 transistor 1s coupled to the negative

pr—

power supply 1nput terminal 404. The drain electrodes of the

N-channel N1 transistor and P-channel Pl tTransistor are

coupled together at a common node 4lo and the gate

—

30 electrodes of transistors N1 and Pl are coupled to the input

signal terminal 408.

[00022] Coupled across the signal supply rail input

terminal 406 and the negative power supply 1nput terminal
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404 1s a smoothing capacitor C3. This smoothiling capacitor C3

—

tvpically has a value of 10 Micro-Farads and reduces nolse

that may otherwilise be supplied across the transistors N1 and
Pl. Also, an over voltage protection Zener diode Z1 1s
coupled across the common node 416 and negative power supply
lnput terminal 404. The Zener diode Z1 1s arranged so that
1ts cathode 1s coupled to the common node 416 and 1ts anode

1s coupled to the negative power supply i1nput terminal 404.

[00023] The signaling and driver «circuit 400 also

includes an output polarity switching unit 420. The output

pr—

polarlity switching unit 420 has a first pailir 422 of seriles

coupled P-channel P2 and N-channel NZ transilistors coupled

across the positive power supply i1nput terminal 402 and the

common node 416. This first palr 422 1s arranged so that a

—

source electrode of the P-channel P2 transistor 1s coupled

to the positilive power supply i1nput terminal 402 and a source

—

electrode of the N-channel N2 transistor 1s coupled to the

common node 416. The drain electrodes of the N-channel NZ
transistor and P-channel P2 transistor are coupled together

at the output supply terminal 414.

[00024] The output polarity switching unit 420 also has a

pr—

second palr 424 of series coupled P-channel P3 and N-channel

N3 transistors coupled across the positlve power supply

1nput terminal 402 and the common node 416. This second palr

—

424 1s arranged so that a source electrode of the P-channel

P3 transistor 1s coupled to the positive power supply 1nput

pre——

terminal 402 and a source electrode of the N-channel N3

transistor 1s coupled to the common node 416. The drain

pre——

electrodes of the N-channel N3 transistor and P-channel P3

transistor are coupled together at the output supply

Cerminal 412.

[00025] The gate electrodes of the  P-channel P2

transistor and N-channel NZ transistor are coupled to the
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polarity control terminal 410. Also, the polarity control
terminal 410 1s coupled through an 1nverter 426 to gate

pre——

electrodes of the N-channel N3 transistor and P-channel P3

transistor.

[00026] In operation, the signaling and driver circuit

400 may operate as an encoder such as a Digital Multiplex

—

DMX encoder. The encoder operation of the signaling and

driver clrcuit 400 1s achieved by supplving a 5 volt Direct

Current potential at the signal supply rail 1nput terminal

400 relative to the negatlve power supply 1nput termilina.
404. Also, a control signal (Ctrl) 1s supplied to the 1input
signal terminal 408. When the control signal Ctrl 1s high
the P-channel Pl transistor 1s 1n a non-conducting state and
the N-channel N1 transistor 1s 1n a conducting state. As a

pre——
h—

result, the common node 416 and source electrodes of

transistors N2 and N3 are approximately at loglc zero since

they are essentially coupled to the negative power supply

1nput terminal 404. When the control signal Ctrl 1s low the
P-channel Pl transistor 1s 1n a conducting state and the N-
channel N1 transistor 1s 1n a non-conducting state. As a

pre——
—

result, the common node 416 and source electrodes of

transistors N2 and N3 are at loglic one since they are

coupled to the positive power supply 1nput terminal 402.

—

This controlling of the transistors Pl and N1 can thus be

used to provide Digital Multiplex DMX control Signals at the

common node 416.

[00027] Also 1in operation, a 50 wvolt Direct Current
potential (or a very slow alternating current) 1s provided
at positilive power supply 1nput terminal 402 relative to the

—

negative power supply 1nput terminal 404. If the control

cerminal 410 1s high relative to the negatilive power supply
lnput terminal 404, the transistors N2 and P3 are 1n a

conducting state, and transistors N3 and pZ2 are 1n a non-
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conducting state. Consequently, the 50 wvolt Direct Current
potential 1s supplied to supply terminal 412 and supply
terminal 414 1s coupled through the Zener diode 7Z1 to zero
potential provided at the negative power supply 1nput

pr—

terminal 404. The conducting state of transistor N2Z also

provides a path for the Digital Multiplex control Signals

DMXS to be provided at the supply terminal 414.

[00028] In contrast, 1if the polarity control terminal

410 1s low relative to the negative power supply 1nput

terminal 404, the transistors NZ and P3 are 1n a non-

conducting state and transistors N3 and pZ are 1n a

conducting state. Consequently, the 50 wvolt Direct Current
potential 1s supplied to supply terminal 414 and supply
terminal 412 1s coupled through the Zener diode Z1 to zero
potential provided at the negative power supply 1nput

pr—

terminal 404. The conductling state of transilistor N3 also

provides a path for the Digital Multiplex control Signals

DMXS to be provided at the supply terminal 412. Thus, 1t
will be apparent to a person skilled 1n the art that the

signaling and driver circult 400 provides for both switching

pre——

the polarity of the output supply terminals 412, 414 and

pr——

switching which of output supply terminals 412, 414

transmits the Digital Multiplex control Signals DMXS or any

other suitable digital control signals. This polarity

swlitching function, provided by the polarity switching unit

420, 1s useful 1n preventing corrosion as wlill be apparent

to a person skilled in the art.

[00029] Referring to Figure 5 there 1is illustrated a

pr——

schematic circuit diagram of a system 500 for controlling

—

supply of electrical power to a 1load, according to an

embodiment of the present 1nvention. The system 500
includes the signaling and driver circult 400 with the

output supply terminal 412, coupled by a wire or cable 502,
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pr—

to a plurality of the circuits 100 at thelr respective power

supply i1nput terminal 112. The signalling and driver circult

400 1s also coupled at the output supply terminal 414, by a

wlire or cable 504, to the circuits 100 at theilir respective

power supply 1nput terminal 114. As shown, ends of the
cables 502, 504 are connected together by terminatling
1mpedance ZT to provide a termination that matches the

— —

characteristic i1mpedance of the rest of the system 500.

[00030] Referring to Figure 6 there is shown a flow chart

pr——

11llustrating a method 600 of controlling electrical power

pr—

supplied to a load, according to an embodiment of the

p—

present 1nvention. By way of 1llustration only, the method

000 willl be described with reference to the circuit 100 and

system 500 described above. At a providing block 610 the

method 600 performs providing the 50V supply voltage

(tyvplcally from the signaling and driver circult 400) at

power supply 1nput terminals 112, 114 of the circuit 100. At

pre——

a block ©20 there 1s performed a process of providiling the

digital control signal to the power supply 1nput terminals

power supply 1nput terminals 112, 114 agaln typilcally from

the signaling and driver circult 400.

[00031] At a block 630 the method 600 performs a process

pr—

of blocking the digital control signal from being received

across the power supply 1nput nodes 100, 108. Next at a

pr—

block 640 there 1s performed a process of powering the

controller 104 with the supply voltage applied to power

supply 1nput nodes 106, 108 of the controller 104. The

method, at a block ©50, performs pre-processing the digital

control signal (the biased DMXS) by blocking a voltage bias

resulting from power suppllied to electrical power supply

lnput terminals 112, 114. Also performed 1s generating

posltive and negatlive voltage 1mpulses 1n response to the

corresponding rising 310 and falling edges 320 of the
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digital control signal (blased DMXS), and generating the
the digital control signal DCTRL without

g

revised version O

the voltage blasing.

[00032] At a Dblock 660, the method 600 performs

pr——

processing the revised version of the digital control signal

DCTRL by the processer to thereby control the electrical
power supplied to a load 102. Thils processing can 1nclude

supplying Pulse Width Modulated current to the load 1n

response to the revised version of the digital control

signal DCTRL.

[00033] Advantageously the present invention alleviates

pre——

the problem assoclated with loading of the signal supplied

from the signaling and driver circuit 400 to the circuilts
100. This 1s achieved by the signal pre-processing unit 118

and also by the 1Inductor Ll. The signal pre-processing unit

118 also removes nolse and from the digital control signal

(the biased DMXS). The signal pre-processing unit 118 may

also address problems assoclated with slow the rise and fall

pr—— pre——

times of the edges of the digital control signal (the biased

DMXS) 1n that the digital control signal DCTRL edges are not

pr—— pr——

"ected by loading of many circults 100 1n the

unduly a

system 500.

[00034] It will Dbe appreciated that whilst various
aspects and embodiments of the present 1nvention have
heretofore Dbeen described, the scope o©of the present

lnvention 1s not limited to the particular arrangements set

out hereln and 1nstead extends to encompass all

arrangements, and modilfications and alterations thereto,

pr——

which fall within the scope of the appended claims.
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Claims

1. A clrcult for controlling electrical power to a

load, the cilrcuit comprising:

a controller 1including a two power supply 1nput nodes

and a controller data i1nput node;

pre——

two power supply 1nput terminals for supplying

electrical power to the circuit; and

a digital control signal pre-processing unlit coupllng

—

one of the power supply 1nput terminals to the controller

data 1nput node, the digital control signal pre-processing

unlt 1ncluding a capacltor arranged to block voltage biasing

resulting from power supplied to electrical power supply

lnput terminals from belng supplied to the controller data
lnput node, wherein the digital control signal ©pre-
processing unlt 1s arranged to generate positive and
negatilve voltage 1mpulses 1n response to corresponding

—
-

rising and falling edges of a digital control signal

provided at the power supply 1nput terminals and wherein the

digital control signal pre-processing unlt 1s further

—

arranged to Jenerate a revilised version of the digital

control signal without the voltage biasing.

2. The circuit as claimed 1n claim 1, "urther

pr——

including a low pass filter coupling one of the supply 1nput

pr—

terminals to a first one of the controller power supply

pre——

lnput nodes, wherein a second one of the supply 1nput

pre——

terminals 1s coupled to a second one of the controller

supply 1nput terminals and wherelin the low pass filter 1s

arranged to block the digital control signal from belng

recelved across the power supply 1nput nodes.
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3. The circuit as clalmed 1n claim 1 or 2, whereiln

the digital control signal pre-processing unlit 1ncludes a

polarity triggered latch.

4., The circuilit as claimed 1n claim 3, wherein the

polarity triggered latch includes at least one 1nverter with

a feedback resistor connected across the 1nverter.

5. The circuit as claimed 1n claim 3, wherein the

polarity triggered latch 1ncludes two series connected

1nverters with a feedback resistor connected across tThe two

lnverters.

6. The cilrcuit as clalmed 1n clalm 3, wherein the

pre——

"er with a

polarity triggered latch includes at least one bu

pre

feedback resistor connected across the buffer.

/. The circuit as clailmed 1n claim 3, wherein the
polarity triggered latch 1ncludes two serles connected
buffers with a feedback resistor connected across the
buffers.

8. The circult as claimed 1n any preceding claim,

further 1ncluding a bridge rectifiler coupling the power

supply 1nput terminals to the power supply i1nput nodes.

9. The circult as claimed 1n claim 8, wherein the

pr——

bridge rectifier couples one of the supply 1nput terminals

to the signal pre-processing unit.

10. The circult as claimed 1n any preceding claim,

pre——

whereiln the controller 1ncludes a decoder for decoding

pr——

revised version of the digital control signal.




10

15

20

29

30

CA 02980802 2017-09-25

WO 2016/156832 PCT/GB2016/050883

_1'7_
11. The circuit as claimed 1n any preceding claim,

wherein the controller 1s adapted to supply Pulse Width
Modulated (PWM) current to the load.

12. The circuit as clalmed 1n any preceding claim,

further 1ncluding a load coupled to the controller.

13. The cilrcult as clalmed 1n claim 12, whereiln the

load 1ncludes at least one Light Emitting Diode.

14. A system 1ncluding a signaling and driver circult

coupled to more than one circult as clailmed 1n precedlng

claim.

pr—

15. A method of controlling electrical power supplilied

to a load, the method comprising:

providing a supply voltage at power supply 1nput

—

terminals of a circuit;

Providing a digital control signal to the power supply

lnput terminals;

powerilng a controller with the supply voltage to power

pr——

supply 1nput nodes of the controller, wherein the controller

1s coupled to the load;

pre-processing the digilital control signal by blocking a

voltage bias resulting from power supplied to electrical

power supply 1nput terminals, Jenerating positive and

negative voltage 1mpulses 1n response to correspondlng

pre——

rising and falling edges of the digital control signal, and

pr——

generating a revised version of the digital control signal

wlithout the voltage biasing; and

pre——

processing the revised version of the digital control

signal by the processer to thereby control the electrical

power supplled to a load.
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lo. The method as clalmed 1n claim 15, wherein the

processing further 1ncludes supplying Pulse Width Modulated

current to the load.

17. The method as claimed 1n claim 15 or claim 16,

wherein the load i1ncludes at least one Light Emitting Diode.

18, The method as claimed 1n claims 1b, 16 or claim

10 17, further 1including blocking the digital control signal

from being recelved across the power supply input nodes.
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