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{0005)  As #t is perceived that the market for energy-saving light emitling devicey
{which are generally non-near in nature) is rapidly growing, the problems associajk
with poor compatibility of existing dimmers with such devices is commeyti
undesirable.

Summary of the Invention

{0006] The present invention seeks to alleviate al least ong/of the problems

discussed above in relation {o the prior art.

[DO07]  The present invention may involve several brghd forms. Embodiments of

the preseni invention may include one or any compfnation of the different broad

farms herein described.

{0008]  In a first broad form, the present inpfention provides a device configured for

electrical connection with a load to contrel An output of the load, the device including:

circuitry for varying a conductigh angle of an input AC supply vollage applied

to the load;

a current scanner for scpfining at least one current form flowing through the
load in response to the vargfhg conduction angle of the input AG supply vollage

applied to the load:

a digital signal pyocessing unit electrically coupled fo the current scanner and

the circuitry, the digfal signal processing unit being configured for identifving an
operational load tyge of the load by reference to a pattemn indicative of a relationship
between the scg

the input AC #

ned at least one current form and the varying conduction angle of
pply voltage;

prein the digital signal processing unit is configured for applying at feast
ane of # plurality of predetermined operafional modes to controt the output of the load
hased upon the identified operational toad type of the load.

{0008]  Typically, the lpad may include at least one of a light emitling device, a fan
and g apace heater
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{0021] Praferably, the non-dimmable non-linear operational mode may B
configured to provide swilching on/off of the input AG supply voltage to the gon-
dimmable non-linear lpad.

[0022] Preferably, a dimming range may be able to be set for the congduction angle

e

betweaen (-180° for trafling-edge or leading edge phase cut dimming.

{0023 in a second hroad form, the present invention gfovides a method for

controlling an output of a load including the steps of:

{i} scanning al least one current form fighing through the load in
response to a varying conduction angle of an input AY supply vollage being applied
to the load;

{it} identifying an operational load tybe of the load by reference o a
patiemn indicative of a relationship between the/t least one scanned current form and

the varied conduction angle of the inpul AT ghipply voltage; and

{if}  applying at least one of a plurality of predetermined operational modes
to control the output of the toad based fipon the identified operational load type of the
load.

{00241  Typically, the foad rfay include at least one of a light emitting device, a fan

and a space heater.

[00285] Typically/the conduction angle of the input AC supply vollage may be
varied by at leagy/ one of gradually increasing the conduction angle within a firgt
predetermined Londuction angle range, and, gradually decreasing the conduction
angle within

second predetermined conduction angle range.
Praferably, at least one of the following surrent forms may be scanned:
an absolute current average;

a half-cycle current average;
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{0033]  Preferably, the at least one scanned current form may be filtered o remove

noise.

{0034]  Preferably, the predetermined operational modes may include at igfast one
of:

{a} a inear operational mode for controlling operation of the outpuiy/of the load of
a lingar load type;

{) a dimmable non-linear operational mode for contralling opfration of the output
of the lead of a dimmable nondinear load type. the dimmable fion-inear operational
mode being configured for providing at least one of fhe minimum Kick-star
conduction angle for enabling suitable starl-up outpud of e load, and, the minimum
portion of the conduction angle to be blocked in order i enable varying of the output

of the load towards the relafively lower end output; anl

{c} a non-dimmable non-linear operational mgde for controlling operation of the
output of the lbad of a non-dimmable non-lineayoad type.

[0035]  Preferably, at least one of thy/ predetermined operational modes may be
corigured for providing trailing-edge/phase cut dimming of the input AT supply
voltage in response {o the load being resistive or capacitive, and, leading-edge phase
cut dimming of the input AC supply voltage in response to the load being inductive.

{00386] Praferabdy, the/ non-dimmable non-inear operational mode may be
configured to provide gfitching onfoff of the input AC supply voltage o the non-
dimmable non-linear igad,

{0037]  Prefepably, a dimming range may be able {0 be set for the conduction angle
between 0-120° for frailing-adge or leading edge phase cut dimming.

[0038Y Advantageously, due o iis load recognition capabilily and automatic
apglational control mode selection, the present invention may be able 10 operate with
ghth traditional lingar loads such as incandescent and ron core transformer low
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dimmable compact fuorescent lamps, fluorescent tube lamps with elecironic ballast
and dimmable/non dimmable LEDs,

{00351  Also advantageously, the present invention does not require any/manual
conffiguration and/or programming in order to function properly and is ablefo operate

sirnply upon instaliation in series with a light emitting device.

{0044 if would be further appreciated that as the present invefition is compatible
with a wider range of light emitting device operational load typey/including both linear

and non-linear devices, the invention exhibils considerable coffimercial attracliveness.

Brief Description of the Drawings

{0041] The present invention will become moreg/ully understood from the following
detalled description of a preferred but non-imifig embodiment thereo!, described in
connection with the gecompanying drawings, fvherein:

Figure 1 shows a black diagrany/of a first embodiment dimmer device;

Figures 2A shows the fight embodiment dimmer device connected o a light
emitting device and ar/ AC mains power supply in an exemplary two-wire
series configuraticn;

Figures 2B shgws the first embodiment dimmer device connected {o a fight
emitting devige and an AC mains power supply in an exemplary three-wire

configuratigh;

Figu/e 3 shows a flow diagram of method steps in accordance with 8 second

arybodiment of the present invention; and

Figures 4A4D shows exemplary graphed patterns o aaned sveraged
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unit {2 is also configured fo automatically apply the kick-start conduction angle i#r
suitable startup flumination of the light emitting device (8), andfor, the minipfum
pottion of the conduction angle t© be blocked in order 0 enable dimming/of the
autput of the load towards a relatively lower end outpul, by reference {o the Sxtracted
features of the patlern so as to automatically compensate for non-lingarty in the
operational characteristics of the device. By way of exampla, in this epbodiment, the
kick-start conduction angle could be set such that no less than 20/t of each of the
voltage posilive and negative  half-cycles are applied {o the joaf at starf-up, whilst
the portion of the conduction angle 1o be blocked in order o gnable dimming of the
output of the load towards a relalively lower end cutpul coyfd be set af no less than
20% of the voltage positive and negative half-cycles. Adgitionally, as the operational
load type is recognisable by the pattern recognition pyGgram as having a capacitive
load characleristic, the digital signal processing upft {2) would automatically apply

trailing-edge phase cut dimming in this instance.

{0058] The dimming range in respect olkither leading-edge or trailing edge phase
cul dirvgming can again be at any conducdion angle between 0-180°,

{0059} Where the light emijfng device {8} is recognised as exhibiling a non-
dimmable non-linear charactegflic, the non-dimmable non-linear operational mode is
applied which provides for gvitching on/off of the voltage o the light emitling device
{8).

{00607 Those sifiled in the art will appreciate that the invention described herein is
susceptible to yariations and modifications other than those specifically described
without depgfting from the scope of the invention. Al such variations and
considephd 1o fall within the spirft and scope of the invention as broadly hereinbefore
descred. It is o be undersiood that the invention includes all such variations and
mogifications. The invention also includes alt of the sleps and fealures, referred or
Pidicated in the specification, individually or collectively, and any and alf combinations
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[0005] As it is perceived that the market for energy-saving light emitting devices
(which are generally non-linear in nature) is rapidly growing, the problems associated
with poor compatibility of existing dimmers with such devices is commercially
undesirable.

Summary of the Invention
[0005a] The invention is defined in the independent claims. Some optional features of
the invention are defined in the dependent claims.

[0006] Implementation of the techniques disclosed herein may alleviate at least one
of the problems discussed above in relation to the prior art.

[0007] The present invention may involve several broad forms. Embodiments of the
present invention may include one or any combination of the different broad forms

herein described.

[0008] In a first exemplary technique, there is provided a device configured for
electrical connection with a load to control an output of the load, the device including:

circuitry for varying a conduction angle of an input AC supply voltage applied
to the load;

a current scanner for scanning at least one current form flowing through the
load in response to the varying conduction angle of the input AC supply voltage
applied to the load;

a digital signal processing unit electrically coupled to the current scanner and
the circuitry, the digital signal processing unit being configured for identifying an
operational load type of the load by reference to a pattern indicative of a relationship
between the scanned at least one current form and the varying conduction angle of
the input AC supply voltage;

wherein the digital signal processing unit is configured for applying at least
one of a plurality of predetermined operational modes to control the output of the load
based upon the identified operational load type of the load.

[0009] Typically, the load may include at least one of a light emitting device, a fan
and a space heater.



[0021] Preferably, the non-dimmable non-linear operational mode may be configured
to provide switching on/off of the input AC supply voltage to the non- dimmable non-
linear load.

[0022] Preferably, a dimming range may be able to be set for the conduction angle
between 0-180° for trailing-edge or leading edge phase cut dimming.

[0023] In a second exemplary technique, there is provided a method for controlling
an output of a load including the steps of:

(i) scanning at least one current form flowing through the load in
response to a varying conduction angle of an input AC supply voltage being applied
to the load;

(i) identifying an operational load type of the load by reference to a
pattern indicative of a relationship between the at least one scanned current form and
the varied conduction angle of the input AC supply voltage; and

(iii) applying at least one of a plurality of predetermined operational
modes to control the output of the load based upon the identified operational load
type of the load.

[0024] Typically, the load may include at least one of a light emitting device, a fan
and a space heater.

[0025] Typically, the conduction angle of the input AC supply voltage may be varied
by at least one of gradually increasing the conduction angle within a first
predetermined conduction angle range, and, gradually decreasing the conduction
angle within a second predetermined conduction angle range,

[0026] Preferably, at least one of the following current forms may be scanned:

(a) an absolute current average;
(b) a half-cycle current average;

(c) a root mean square current; and



[0033] Preferably, the at least one scanned current form may be filtered to remove

noise.

[0034] Preferably, the predetermined operational modes may include, at least one of:

() a linear operational mode for controlling operation of the output of the load of
a linear load type;

(b) a dimmable non-linear operational mode for controlling operation of the
output of the load of a dimmable non-linear load type, the dimmable non-linear
operational mode being configured for providing at least one of the minimum kick-
start conduction angle for enabling suitable start-up output of the load, and, the
minimum portion of the conduction angle to be blocked in order to enable varying of
the output of the load towards the relatively lower end output; and

(c) a non-dimmable non-linear operational mode for controlling operation of the
output of the load of a non-dimmable non-linear load type,

[0035] Preferably, at least one of the predetermined operational modes may be
configured for providing trailing-edge phase cut dimming of the input AC supply
voltage in response to the load being resistive or capacitive, and, leading-edge phase
cut dimming of the input AC supply voltage in response to the load being inductive.

[0036] Preferably, the non-dimmable non-linear operational mode may be
configured to provide switching on/off of the input AC supply voltage to the non-

dimmable non-linear load.

[0037] Preferably, a dimming range may be able to be set for the conduction angle
between 0-180° for trailing-edge or leading edge phase cut dimming.

[0038] Advantageously, due to its load recognition capability and automatic
operational control mode selection, the techniques disclosed herein may be able to
operate with both traditional linear loads such as incandescent and iron core
transformer low voltage halogen lamps, as well as non-linear loads including

dimmable/non-



dimmable compact fluorescent lamps, fluorescent tube lamps with electronic ballast
and dimmable/non dimmable LEDs.

[0039] Also advantageously, the techniques disclosed herein do not require any
manual configuration and/or programming in order to function properly and is able to
operate simply upon installation in series with a light emitting device,

[0040] It would be further appreciated that as the techniques disclosed herein are
compatible with a wider range of light emitting device operational load types including
both linear and non-linear devices, the techniques disclosed herein exhibit

considerable commercial attractiveness.
Brief Description of the Drawings
[0041] The present invention will become more fully understood from the following
detailed description of a preferred but non-limiting embodiment thereof, described in
connection with the accompanying drawings, wherein:
Figure 1 shows a block diagram of a first embodiment dimmer device;
Figures 2A shows the first embodiment dimmer device connected to a light
emitting device and an AC mains power supply in an exemplary two-wire series
configuration;
Figures 28 shows the first embodiment dimmer device connected to a light
emitting device and an AC mains power supply in an exemplary three-wire

configuration;

Figure 3 shows a flow diagram of method steps in accordance with a second
exemplary technique disclosed herein; and

Figures 4A-4D shows exemplary graphed patterns of scanned averaged
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unit (2) is also configured to automatically apply the kick-start conduction angle for
suitable start-up illumination of the light emitting device (8), and/or, the minimum
portion of the conduction angle to be blocked in order to enable dimming of the
output of the load towards a relatively lower end output, by reference to the extracted
features of the pattern so as to automatically compensate for non-linearity in the
operational characteristics of the device. By way of example, in this embodiment, the
kick-start conduction angle could be set such that no less than 20% of each of the
voltage positive and negative half-cycles are applied to the load at start-up, whilst the
portion of the conduction angle to be blocked in order to enable dimming of the
output of the load towards a relatively lower end output could be set at no less than
20% of the voltage positive and negative half-cycles. Additionally, as the operational
load type is recognisable by the pattern recognition program as having a capacitive
load characteristic, the digital signal processing unit (2) would automatically apply
trailing-edge phase cut dimming in this instance,

[0058] The dimming range in respect of either leading-edge or trailing edge phase
cut dimming can again be at any conduction angle between 0-180°.

[0059] Where the light emitting device (8) is recognised as exhibiting a non-
dimmable non-linear characteristic, the non- dimmable non-linear operational mode
is applied which provides for switching on/off of the voltage to the light emitting
device (8).

[0060] Those skilled in the art will appreciate that the invention described herein is
susceptible to variations and modifications other than those specifically described
without departing from the scope of the invention. All such variations and modification
which become apparent to persons skilled in the art, should be considered to fall
within the scope of the invention as broadly hereinbefore described, It is to be
understood that the invention includes all such variations and modifications. The
Invention also includes all of the steps and features, referred or indicated in the
specification, individually or collectively, and any and all combinations of any two or
more of said steps or features.



