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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to a driver device and a corresponding driving method for
driving a load, in particular a light unit having one or more light emitters. Further, the present
invention relates to a light apparatus.

BACKGROUND OF THE INVENTION

[0002] Drivers for solid state light applications e.g. LED modules or retrofit lamps have to
comply with mains harmonics regulations which may be defined by national or international
standards, energy labels, the mains power provider, etc. Some of the standards are optional,
but others are mandatory, because otherwise the product (light source including the driver)
may not be released to the market in a certain region. Different kinds of power factor correction
techniques are used to limit harmonics of the input current and to reduce the idle current
drawn from the mains. In the optimal case, a sinusoidal input current is drawn from the mains,
providing a sinusoidal supply voltage. This results in a high power factor and no harmonics,
whereby an ohmic load is emulated which does not draw reactive power from the mains.

[0003] To control the input current, power factor control techniques are known wherein the
power stage is a PFC stage controlled by a PFC controller. The PFC controller multiplies the
rectified input voltage by a low-pass filtered command, representing an average power
demand for driving the PFC stage and for controlling the instantaneous input current.

[0004] Alternatively, the driver devices can also be designed to generate a low total harmonic
distortion level such that the mains harmonics regulations are fulfilled without requiring a
dedicated PFC stage. Such a driver device is known e.g. from US 2010/0060182 A1.

[0005] As a further possibility to reduce the harmonic distortion, a passive input current shaper
such as an RC or LC circuit may be used on the primary side in combination with a single-
stage switch-mode power supply. In this case, the control loop of the switch-mode power
supply results in a regulation between the bus voltage and the transferred power and is used
to control the discharge of the electrical energy on the primary side which influences the
harmonics during recharging of the primary capacitor.

[0006] As a further alternative solution, a linear driver such as a tapped linear driver (TLD) or
switch matrix driver (SMD) may be used, wherein the current provided to the total LED load is
controlled and power is guided in a certain manner into the segments, forming the total LED
load, and wherein the shape of the input current is determined by the current into and the
arrangement of the total LED load.
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[0007] The limitation of the drivers known from the prior art is that the power delivered to the
LED load matches the requirement as long as the mains voltage corresponds to the expected
parameters, such as wave shape and amplitude. Control loop and parameters are designed to
provide sufficient power to the load while maintaining the allowed input current harmonics.
However, even if the mains signal is distorted, this control loop and these parameters are still
applied. As a consequence, e.g. during a partial mains dropout or flat topped mains, the power
delivery will fall below the average required power, because the control loop and parameters
are designed for a nominal input signal. As a result, the driver devices known from the prior art
cannot provide continuous stable power to the load if the mains voltage is distorted, even if the
power train would allow for delivering sufficient output power.

[0008] WO 2008/112820 A2 discloses a light emitting diode lighting system including a PFC
and output voltage controller and an LED lighting power system, wherein the controller
operates from an auxiliary voltage less than a link voltage generated by the LED lighting power
system and wherein a common reference voltage allows all the components of the lighting
system to work together.

SUMMARY OF THE INVENTION

[0009] It is an object of the present invention to provide a driver device and a driving method
for driving a load, in particular a light unit having one or more light emitters, providing
compatibility to mains harmonic regulations and coping with distorted mains supply voltages
while providing continuous stable power to the load. Further, it is an object of the present
invention to provide a corresponding light apparatus.

[0010] According to one aspect of the present invention, a driver device is provided
comprising:

 input terminals for receiving an input voltage from an external power source,

» output terminals for providing electrical power to the load for powering the load,

e a driver stage connected to the input terminals and to the output terminals, wherein the
driver stage is adapted to control an input current drawn from the external power supply
and to control the electrical power provided to the output terminals having a predefined
level,

» output terminals for providing electrical power to the load for powering the load,

e a driver stage connected to the input terminals and to the output terminals, wherein the
driver stage is adapted to control an input current drawn from the external power supply
and to control the electrical power provided to the output terminals having a predefined
level,

» a detection device for measuring at least one electrical signal parameter of the driver
stage and for determining an input voltage deviation from predefined supply conditions
on the basis of the electrical signal parameter,
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wherein the driver stage is adapted to control the input current according to predefined
conditions if the input voltage deviation is lower than a threshold level and to allow a deviation
of the input current from the predefined conditions if the input voltage deviation exceeds the
threshold level, wherein the predefined conditions is performing power factor correction.

[0011] According to another aspect of the present invention, a driving method for driving a load
is provided comprising the steps of:

* receiving an input voltage from an external power supply at input terminals,

e controlling an input current drawn from the external power supply and providing
electrical output power to the output terminals having a predefined level for powering the
load by means of a driver stage,

e measuring an electrical signal parameter of the driver stage,

» determining an input voltage deviation from predefined supply conditions on the basis of
the electrical signal parameter, and

» controlling the input current drawn from the external power supply according to the
predefined conditions if the input voltage deviation is lower than a threshold level
wherein the predefined conditions is performing power factor correction and allowing a
deviation of the input current from the predefined conditions if the input voltage deviation
exceeds the threshold level.

[0012] According to still another aspect of the present invention, a light apparatus is provided
comprising a light assembly having one or more light units, in particular an LED unit comprising
one or more LEDs, and a driver device for driving said light assembly as provided according to
the present invention.

[0013] Preferred embodiments of the invention are defined in the dependent claims. It shall be
understood that the claimed method has similar and/or identical preferred embodiments as the
claimed device and as defined in the dependent claims.

[0014] The present invention is based on the idea to measure an input voltage deviation by
means of a detection device to determine whether the input voltage deviates from predefined
supply conditions. If the input voltage complies with the predefined supply condition, the input
current drawn from the external power source, in particular from the mains, has to be
controlled according to, and has to comply with, predefined conditions, e.g. the mains
harmonics regulation defined by the mains power supplier or by a corresponding legal
regulation. If the deviation of the input voltage from the predefined supply conditions exceeds a
certain level, the driver device may not be able to provide the required electrical power for
powering the load, while still drawing an input current from the external power source, which
complies with the predefined conditions. In that case, a deviation from the predefined
conditions is allowed to provide a sufficient power level for powering the load. This is
accomplished by changing the control loop or the parameters of the control loop. Hence, the
necessary electrical power for powering the load can be continuously provided over a wider
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input signal deviation range, compared to a converter without these means, even if the input
voltage deviates from the predefined supply conditions.

[0015] In a preferred embodiment, the driver device further comprises a control stage
connected to the driver stage for controlling the driver stage, wherein the control stage is
adapted to control the driver stage on the basis of a first control command or a first control
parameter, if the input voltage deviation is lower than the threshold level, and on the basis of a
second control command or a second control parameter or the first and the second control
command or parameter, if the input voltage deviation exceeds the threshold level. This
provides a simple solution for driving a driver stage depending on the input voltage deviation.

[0016] In a preferred embodiment, the control stage is adapted to determine the first control
command or control parameter on the basis of the input voltage and the second control
command or control parameter on the basis of the electrical output power level. This provides
an effective possibility to control the driver device, wherein the input current is controlled on the
basis of the input voltage if the input voltage deviation is less than the threshold level, and to
control the input current on the basis of the electrical output power level if the input voltage
deviation exceeds the threshold level, to deliver a continuous stable power to the load.

[0017] According to a further preferred embodiment, the control stage is adapted to control the
driver stage on the basis of the two control commands or control parameters and on the basis
of two weight factors determined according to the detected input voltage deviation from the
predefined supply conditions. This is a simple solution to reduce the regulation effort for
controlling the input current, wherein a continuous driving signal can be provided dependent on
the input voltage deviation.

[0018] According to a further preferred embodiment, the control stage is designed to adapt the
threshold level on the basis of measured ambient conditions, a power level, an age of the load
and/or an age of the driver device. This provides an individual regulation of the driver device
adapted to the current ambient conditions and to the conditions of the load and the driver
device.

[0019] According to a further preferred embodiment, the control stage is designed to adapt the
weight factors within a cycle period of the input voltage. This provides a precise and effective
possibility to control the input current values individually according to the input current
deviation.

[0020] In a preferred embodiment, the detection device is connected to the input terminals for
detecting the input voltage as the electrical parameter. This is a simple and fast possibility to
detect an input voltage deviation with low response time.

[0021] In an example, the predefined supply conditions are defined as a reference function for
the input voltage. This provides a precise possibility to detect the input voltage deviation with
low technical effort.
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[0022] According to a further preferred embodiment, the detection device comprises a
sampling device for sampling the input voltage.

[0023] According to a further preferred embodiment, the detection device comprises a
reference generator for generating the reference function and for synchronizing the reference
function with the input voltage. This provides a precise comparison of the reference function
and the input voltage and reduces the regulation and measurement effort for determining the
input voltage deviation.

[0024] According to a further preferred embodiment, the detection device is connected to the
output terminals for detecting an output voltage or an output current of the driver stage as the
electrical signal parameter. This is an effective possibility to detect the input voltage deviation
on the basis of the resulting output of the driver device.

[0025] According to a further preferred embodiment, the detection device is connected to the
output terminals for detecting an electrical output parameter of the driver stage as the electrical
signal parameter. This is an effective possibility to detect the input voltage deviation on the
basis of the resulting output of the driver device.

[0026] In a preferred embodiment, the electrical signal parameter is determined on the basis
of an internal control or sensing signal of the driver stage. This is a practical solution to detect
the input voltage deviation with reduced technical effort, since an additional measurement
device can be omitted.

[0027] According to a further preferred embodiment, the predefined conditions for the input
current correspond to mains harmonic regulations. This provides a possibility to comply with
the mains voltage supplier regulations or legal regulations and to get permission to operate the
driver device and to connect the driver device to the mains.

[0028] According to a further embodiment, the input current is controlled to emulate an ohmic
load.

[0029] According to a further preferred embodiment, the threshold level is equal to or larger
than an allowed deviation of the input voltage from the predefined conditions, as allowed in the
mains harmonics regulation.

[0030] As mentioned above, the present invention provides an improved driver device for
driving a load, wherein the input current drawn from the external power source is controlled if
the input voltage complies with the predefined supply conditions, and for providing a
continuous electrical power even if the input voltage deviates from the predefined supply
conditions, since a deviation from the predefined current conditions is allowed if the input
voltage deviates from the predefined supply conditions. This is a solution which makes it
possible to provide a reliable electrical power even if the input voltage deviates from the
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predefined supply conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] These and other aspects of the invention will be apparent from and elucidated with
reference to the embodiment(s) described hereinafter. In the following drawings:

Fig. 1 shows a schematic block diagram of a driver device for controlling the input current
drawn from the external power source;

Fig. 2 shows a detailed block diagram of an embodiment of the driver device shown in Fig. 1,

Fig. 3 shows a diagram illustrating the detection of an input voltage deviation from predefined
supply conditions, and

Fig. 4 shows a detailed schematic block diagram of an embodiment of the driver device
according to Fig. 2.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Fig. 1 shows a schematic block diagram of a driver device generally denoted 10. The
driver device 10 is connected to an external voltage supply 12, which is preferably the mains,
and which provides a supply voltage V10 as an input voltage V10 to the driver device 10. The
driver device 10 draws an input current 11 from the external voltage supply 12. The driver
device 10 provides an output voltage V20 and an output current 12 to a load 14 for powering
the load 14.

[0033] The driver device 10 comprises a driver stage 16 for converting the input voltage V10 to
the output voltage V20 and for drawing the input current 11 and for providing the output current
12 for powering the load. The driver device 10 further comprises a normal control loop 18 and a
backup control loop 20 each connected to the external voltage supply 12, to the load 14 and to
the driver stage 16 for receiving input signals. The normal control loop 18 and the backup
control loop 20 are connected to a control stage 22 which is connected to the driver stage 16
for controlling the driver stage 16.

[0034] The driver device 10 further comprises a detection device 24 connected to the driver
stage 16 for detecting a deviation of the input voltage V10 from predefined supply conditions
and connected to the control stage 22 for controlling the driver stage 16 on the basis of the
input voltage deviation and on the basis of control parameters provided by the normal control
loop 18 and the backup control loop 20.
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[0035] The normal control loop 18 provides a first control command 26 or a first control
parameter 26 to the control stage 22 on the basis of the input voltage V10 provided by the
external voltage supply 12. The backup control loop 20 provides a second control command 28
or a second control parameter 28 to the control stage 22 on the basis of an output power
demand of the load 14. The control stage 22 provides a control signal 30 to the driver stage 16
for driving the driver stage 16. The driver stage 16 controls the input current |1 drawn from the
external voltage supply 12 and provides the output voltage V20 and the output current I2 on
the basis of the control signal 30.

[0036] The detection device 24 detects the deviation of the input voltage V10 from the
predefined supply conditions on the basis of an electric parameter 31 of the driver stage 16
and provides a control signal 32 to the control stage 22. The electrical parameter 31 of the
driver stage 16 detected by the detection device 24 may be the input voltage V10, the output
voltage V20, the output current 12 or an internal drive signal of the driver stage 16.

[0037] The control stage 22 combines the first control command 26 or control parameter 26
and the second control command 28 or control parameter 28 on the basis of the input voltage
deviation to form a corresponding control signal 30 for driving the driver stage 16.

[0038] If the input voltage V10 does not deviate from the predefined supply conditions or
deviates slightly within predefined limits from the predefined supply conditions, the detection
device 24 accordingly provides a control signal 32 to the control stage 22 and the control stage
22 provides the control signal 30 to the driver stage 16 on the basis of the first control
command 26 or control parameter 26. The first control command 26 or control parameter 26 is
generated by the normal control loop 18 on the basis of the input voltage V10 for controlling
the input current 11 corresponding to the input voltage V10. In that case, the input current 11 is
controlled to comply with predefined conditions like mains harmonic regulations required by the
mains supplier and/or to comply with legal regulations to reduce the idle current drawn from
the external voltage supply 12 and to emulate an ohmic load. The backup control loop 20
provides the second control command 28 or control parameter 28 to the control stage 22 on
the basis of the power demand of the load 14. If the input voltage V10 deviates from the
predefined supply conditions, the control stage 22 is adapted to provide the control signal 30
on the basis of the second control parameter 28, to provide the output voltage V20 and the
output current 12 for powering the load 14 as demanded. If the deviation of the input voltage
V10 is at a maximum level, the control signal 30 is based on the second control command 28
or control parameter 28 only. If the input voltage V10 corresponds to the predefined supply
condition, the control signal 30 is based on the first control command 26 or control parameter
26 only. If the deviation of the input voltage V10 from the predefined supply condition is at a
level between the maximum and the minimum, the control stage 22 will combine the first and
the second control command or control parameter 26, 28 to a combined control signal 30
according to the degree of the input voltage deviation.

[0039] Hence, the driver device 10 controls the input current 11 according to predefined input
current conditions if the input voltage V10 is within predefined supply conditions and allows to
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draw an input current |1 deviating from the predefined input current conditions. Therefore, the
output power for powering the load 14 can be provided even if the input voltage V10 deviates
from the predefined supply condition and draws an input current 11 according to the input
current conditions if the input voltage V10 is within the predefined supply conditions such that
an ohmic load is emulated.

[0040] Fig. 2 shows a detailed block diagram illustrating a special embodiment of the driver
device 10. Identical elements are denoted by identical reference numerals, wherein here
merely the differences are described in detail.

[0041] The driver stage 16 comprises a rectifier unit 36 for rectifying the input voltage V10 to a
rectified input voltage V12. The rectifier unit 36 is connected to a voltage divider 38 and an
input capacitor 40 connected in parallel to the rectifier unit 36. The rectifier unit 36 is further
connected to an inductor 42 for electrically connecting the rectifier unit 36 to a controllable
switch 44. The inductor 42 is further connected to a diode 46 and to an output capacitor 48.
The driver stage 16 comprises an output measurement unit 50 connected in parallel to the
output capacitor 48 for measuring the output voltage V20 and/or the output current 12. The
load 14 is connected in parallel to the output measurement unit 50 and is formed of an LED
unit 14.

[0042] The rectified input voltage V12 is provided to the inductor 42 and the controllable switch
44 is switched frequently to convert the rectified input voltage V12 to the output voltage V20 as
desired, to provide the output current 12 to the load 14 and to draw the input current 11 from
the external voltage supply 12. The controllable switch 44 is controlled by the control stage 22
as explained in the following.

[0043] The control stage 22 comprises a switch driver 52, an output signal regulator 54 and a
multiplier 56. The switch driver 52 is connected to an output of the controllable switch 44 and to
a control input of the controllable switch 44 for driving the controllable switch 44. The output
signal regulator 54 receives an output signal, e.g. the output current 12, the output voltage V20
or the output power of the driver stage 16 from the output measurement unit 50 and provides
an average power demand signal 57 to the multiplier 56. The multiplier 56 is connected to a
combining device 58 for combining the first control parameter 26 received from the voltage
divider 38 and the second control parameter 28 received from the backup control loop 20. A
combined signal 60 provided by the combining device 58 and the average power demand
signal 57 provided by the output signal regulator 54 are multiplied by the multiplier 56 and
provided as an input signal 62 to the switch driver 52.

[0044] The detection device 24 detects an electrical parameter to determine an input voltage
deviation from the predefined supply conditions. The detection device 24 is either connected to
the input terminals of the driver stage 16 to detect the input voltage V10 as the electrical
parameter or connected to the rectifier unit 36 to detect the rectified voltage V12 as the
electrical parameter or connected to the output measurement unit 50 to detect an output
parameter of the driver stage 16 as the electrical parameter. The detection device 24 receives
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a threshold level 63 from a threshold generator 64 which is determined on the basis of external
parameter 66, e.g. dimmer settings, an ambient temperature, an age of the load 14, an age of
the driver stage 16, a power level, and/or an ambient light level.

[0045] The detection device 24 receives the external parameter 66 and the average power
demand signal 57 from a filter device 68 connected to the output measurement unit 50. The
backup control loop 20 receives the external parameter 66 and the input voltage deviation from
the detection device 24 for generating the second control parameter 28.

[0046] The detection device 24 controls the combining device 58 for combining the first and
the second control parameter 26, 28 on the basis of weight factors according to the detected
input voltage deviation from the predefined supply conditions.

[0047] Hence, the controllable switch 44 is controlled by means of the control signal 30
provided by the control stage 22 according to the input voltage V10 and an output power
demand if the input voltage deviation from the predefined supply conditions is less than the
threshold level 63 or the controllable switch 44 is controlled on the basis of the average power
demand 57 provided by the output signal regulator 54 if the deviation of the input voltage V10
reaches a maximum level or on the basis of a combination of the input voltage V10 and the
average power demand signal 57 if the deviation is between the threshold level 63 and the
maximum level.

[0048] Fig. 3 shows a reference signal, a distorted input voltage V10 and a deviation function
of the distorted input voltage V10 and the reference signal.

[0049] To detect the deviation of the input voltage V10 from the predefined supply conditions,
an oscillator tuned and synchronized to the mains frequency may be implemented and
produces a sinusoidal reference signal as shown in Fig. 3a. An example of a distorted input
voltage V10 is shown in Fig. 3c. The distorted input voltage V10 is compared to the reference
signal and the difference is shown in Fig. 3b.

[0050] The threshold level 63 to define the difference between the input voltage V10 and the
reference signal can be based on an absolute difference to the expected signal or may be a
combination of a relative error or a blanking threshold level around the zero crossing to avoid
that inaccuracies result in large relative errors at a low input voltage that might cause false
detection of distortion.

[0051] The comparison of the input voltage V10 and the reference signal provides a fast
response and a precise input voltage deviation function, since an averaging of the input
voltage V10 would provide a slow response and in the case shown in Fig. 3 the sinusoidal
positive half wave would be averaged by the distorted negative half wave of the input voltage
V10.

[0052] In this particular case, the deviation of the input current I1 from the predefined
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conditions should be allowed only during the distorted negative half wave of the input voltage
V10 when the negative peaks of the comparison function exceed the threshold level 63. This
leads to a precise control of the input current 11.

[0053] For the detection of the input voltage V10 a sampling unit can be used taking periodical
measurements and comparing the measured values to predefined expected values of the input
voltage V10. On the basis of predefined expected values e.g. stored in a lookup table, a
deviation of the input voltage V10 from a sinusoidal waveform can be determined.

[0054] In a further simplified embodiment, the measurement device measures the peak value
of the input voltage V10 or may determine an average of the input voltage V10. The peak
values or the average value of the input voltage V10 are compared to the threshold level 63
defined by the threshold generator 64 to determine whether the input voltage V10 deviates
from the predefined conditions.

[0055] Fig. 4 shows a certain embodiment of the driver device 10 of Fig. 2. Identical elements
are denoted by identical reference numerals, wherein here only the differences are explained
in detail.

[0056] The driver stage 16 comprises a transformer 70 connected between the input capacitor
40 and the controllable switch 44. The transformer 70 replaces the inductor 42. The
transformer 70 serves as a zero current detection and provides a corresponding zero current
signal 71 to the switch driver 52 for driving a controllable switch 44. Hence, the input current 11
can be controlled more precisely.

[0057] The driver stage 16 further comprises a resistor 76 connected in series to the load 14.
A reference voltage VR is detected at a node 77 between the load 14 and the resistor 76
corresponding to the voltage drop across the resistor 76 and corresponding to the output
current 12 in the load 14. The reference voltage VR is provided to the output signal regulator 54
for determining the average power demand signal 57.

[0058] The output current I2 can be provided as an input signal to the detection device 24 for
determining the input voltage deviation from the predefined supply conditions.

[0059] In the case that the driver stage 16 is a constant on-time PFC stage, the multiplier 56
does not multiply the combined signal 60 and the average power demand signal at signal level
but performs a multiplication by integrating the electric current in the inductor 42 or the
transformer 70 during the on-time of the controllable switch 44. In such an application, the
principle of this invention can be used too. The on-time, which is normally a constant
parameter 26 for the control loop will be replaced by a backup-signal 28, resulting in non-
constant on-time, such that a different input current is drawn.

[0060] A preferred application of the driver device 10 is a tapped linear driver (TLD). In this
application, a certain length of an LED string is adapted to the input voltage V10. To produce a



DK/EP 2873299 T3

constant light output, the driver may include a switching mechanism and may output multiple
currents 12', 12", etc. to the different segments of the load. At least one of the output currents
12, 12', 12" ... of the tapped linear driver would be increased in the case of a reduced length of
the LED string. The increase of the output power would result in an increase of the input
current 11 and would increase the current drawn from the external voltage supply 12. Hence,
the input current 11 would be increased for decreasing input voltage V10. This increase in
current is restricted to certain limits in amplitude and to certain time spans, in order to have the
predefined input current 11. E.g. the input current 1 may be limited to three times the current at
the peaks of the normal mains voltage. If a deviation of the input voltage V10 from the
predefined supply condition is detected, the restriction regarding the input current can be
relaxed or dropped to ensure stable light output with the power/current handling capabilities of
the driver and LED load. During distortion of the input voltage V10, a higher limit may be
allowed, e.g. five times.

[0061] The present invention increases the output power by boosting to reach the nominal
level during those periods when the mains voltage is reduced. This may result in a higher
stress for the components in the driver device 10 and the load 14, potentially impacting the
lifetime. The load 14 may log the events; when the output power of the driver stage 16 is
increased and in the case that a critical duration of the boosting is reached, the output power
can be reduced or the boosting can be omitted.

[0062] In the examples provided herein, the power provided to the load 14 is kept constant to
provide a constant light output such that the user does not notice any distortion of the input
voltage V10. Alternatively or additionally, the driver stage 16 may adapt the output power to a
lower level to provide a higher tolerance if the mains voltage deviates from the predefined
conditions. This may also be coupled with the logging of the boost duration.

[0063] While the invention has been illustrated and described in detail in the drawings and
foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments. Other
variations to the disclosed embodiments can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of the drawings, the disclosure, and the
appended claims.

[0064] In the claims, the word "comprising” does not exclude other elements or steps, and the
indefinite article "a" or "an" does not exclude a plurality. A single element or other unit may fulfill
the functions of several items recited in the claims. The mere fact that certain measures are
recited in mutually different dependent claims does not indicate that a combination of these
measures cannot be used to advantage.

[0065] A computer program may be stored/distributed on a suitable medium, such as an
optical storage medium or a solid-state medium supplied together with or as part of other
hardware, but may also be distributed in other forms, such as via the Internet or other wired or
wireless telecommunication systems.
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[0066] Any reference signs in the claims should not be construed as limiting the scope.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o US20100060182A1 [0004])
o WO2008112820A2 [6008]
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Patentkrav

1. Driveranordning (10) til at drive en belastning (14), navnlig en lysenhed (14) med
en eller flere lyssendere, hvilken driveranordning omfatter:
- indgangsklemmer til modtagelse af en indgangsspaending (V10) fra en ekstern
strgmkilde (12),
- udgangsklemmer til tilvejebringelse af elektrisk stregm til belastningen for at
forsyne belastningen (14) med strem,
- et drivertrin (16) forbundet med indgangsklemmerne og udgangsklemmerne,
hvor drivertrinnet (16) er tilpasset til at styre en indgangsstrem (I1) trukket fra
den eksterne stramforsyning (12) og til at styre den elektriske strem tilvejebragt
til udgangsklemmerne med et foruddefineret niveau,
- en detekteringsanordning (24) til maling af mindst ét elektrisk signalparameter
(V10, V12, 12, V20) for drivertrinnet (16) og til bestemmelse af en
indgangsspeendingsafvigelse fra foruddefinerede tilferselsbetingelser pa basis
af det elektriske signalparameter (V10, V12, 12, V20),
hvor drivertrinnet (16) er tilpasset til at styre indgangsstremmen (11) ifelge
foruddefinerede betingelser, hvis indgangsspaendingsafvigelsen er lavere end et
teerskelniveau (63), hvor de foruddefinerede betingelser er udferelse af
effektfaktorkorrektion,
kendetegnet ved, at drivertrinnet (16) endvidere er tilpasset til at tillade en afvigelse
af indgangsstremmen (11) fra de foruddefinerede Dbetingelser, hvis
indgangsspaendingsafvigelsen overskrider taerskelniveauet (63).

2. Driveranordning ifglge krav 1, der endvidere omfatter et styringstrin (22) forbundet
med drivertrinnet (16) til styring af drivertrinnet (16), hvor styringstrinnet (22) er
tilpasset til at styre drivertrinnet (16) pa basis af en ferste styrekommando (26), hvis
indgangsspeendingsafvigelsen er lavere end teerskelniveauet (63), og pa basis af en
anden styrekommando (28) eller den fgrste (26) og den anden styrekommando (28),
hvis indgangsspaendingsafvigelsen overskrider teerskelniveauet (63).

3. Driveranordning ifglge krav 2, hvor styringstrinnet (22) er tilpasset til at bestemme
den fgrste styrekommando (26) pa basis af indgangsspaendingen (V10) og den anden
styrekommando (28) pa basis af det elektriske udgangseffektniveau.



10

15

20

25

30

DK/EP 2873299 T3

4. Driveranordning ifglge krav 2 eller 3, hvor styringstrinnet (22) er tilpasset til at styre
drivertrinnet (16) pa basis af de to styrekommandoer (26, 28) og pa basis af to
vaegtfaktorer bestemt ifglge den detekterede indgangsspaendingsafvigelse fra de
forudbestemte tilfgrselsbetingelser.

5. Driveranordning ifglge et hvilket som helst af krav 1 til 4, hvor styringstrinnet (22) er
designet til at tilpasse teerskelniveauet (63) pa basis af malte omgivende betingelser,
et effektniveau, en alder for belastningen og/eller en alder for driveranordningen.

6. Driveranordning ifelge et hvilket som helst af krav 2 til 5, hvor styringstrinnet (22) er
designet til at tilpasse veaegtfaktorerne inden for en cyklusperiode af
indgangsspaendingen (V10).

7. Driveranordning ifglge et hvilket som helst af krav 1 til 6, hvor
detekteringsanordningen (24) er forboundet med indgangsklemmerne for detektering
af indgangsspaendingen (V10) som det elektriske parameter (V10).

8. Driveranordning ifglge krav 7, hvor detekteringsanordningen (24) omfatter en
sampling-anordning til sampling af indgangsspaendingen (V10).

9. Driveranordning ifglge krav 8, hvor detekteringsanordningen (24) omfatter en
referencegenerator til generering af referencefunktionen og til synkronisering af
referencefunktionen med indgangsspaendingen (V10).

10. Driveranordning ifglge et hvilket som helst af krav 1 til 6, hvor
detekteringsanordningen (24) er foroundet med udgangsklemmerne for detektering af
en udgangsspaending (V20) eller en udgangsstrem (12) for drivertrinnet (16) som det
elektriske signalparameter.

11. Driveranordning ifglge et hvilket som helst af krav 1 til 10, hvor det elektriske
signalparameter bestemmes pa basis af et internt styrings- eller malesignalet for
drivertrinnet (16).
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12. Driveranordning ifglge et hvilket som helst af krav 1 til 11, hvor de foruddefinerede

betingelser for indgangsstremmen svarer til harmoniske netvaerksreguleringer.

13. Driveranordning ifelge et hvilket som helst af de foregaende krav, hvor
indgangsstremmen (11) styres til at emulere en ohmsk belastning.

14. Drivfremgangsmade til at drive en belastning (14), navnlig en lysenhed (14), der
omfatter én eller flere lyssendere, hvilken drivfremgangsmade omfatter fglgende trin:
- modtagelse af en indgangsspaending fra en ekstern strgmforsyning (12) ved
indgangsklemmer,
- styring af en indgangsstrem (11) trukket fra den eksterne strgmforsyning (12)
og tilvejebringelse af elektrisk udgangseffekt til udgangsklemmer med et
foruddefineret niveau til forsyning af belastning (14) med stregm ved hjeelp af et
drivertrin (16),
- maling af et elektrisk signalparameter (V10, V12, 12, VV20) for drivertrinnet,
- bestemmelse af en indgangsspaendingsafvigelse fra foruddefinerede
tilfarselsbetingelser pa basis af det elektriske signalparameter (V10, V12, 12,
V20), og
- styring af indgangsstremmen (11) trukket fra den eksterne strgmforsyning (12)
ifelge foruddefinerede betingelser, hvis indgangsspaendingsafvigelsen er
lavere end et teerskelniveau (63), hvor de foruddefinerede betingelser er
udfgrelse af effektfaktorkorrektion og tilladelse af en afvigelse af
indgangsstremmen  (11) fra de foruddefinerede betingelser, hvis
indgangsspaendingsafvigelsen overskrider taerskelniveauet (63).

15. Lysapparat, der omfatter:
- en lysanordning (14) med én eller flere lysenheder, navnlig en LED-enhed,
der omfatter én eller flere LED’er, og
- en driveranordning (10) til at drive lysanordningen (14) ifglge et hvilket som
helst af krav 1 til 13.
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