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(54) DRIVER FOR LIGHT SOURCE WITH SELECTABLE OUTPUT CURRENT

(67)  Adriver device for semiconductor light sources
comprises a circuit board and electronic components and
conductive tracks attached to and supported by said cir-
cuit board. The circuit board comprises a delineated por-
tion through which goes at least one current path con-
sisting of some of said conductive tracks and electronic

components, the electric conductivity of said current path
having an effect on output characteristics of said driver
device. The structural strength of the circuit board is
weakened at the border of said delineated portion for
allowing controllable removal of said delineated portion
without damaging the rest of the circuit board.
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Description
FIELD OF THE INVENTION

[0001] The invention relates to setting the output char-
acteristics of a driver device for semiconductor light
sources, such as LEDs. In particular the invention relates
to making such setting easy and straightforward at the
stage of assembling a luminaire or otherwise finalising
the combination of the various components that consti-
tute the luminaire.

BACKGROUND OF THE INVENTION

[0002] Luminaires that employ semiconductor light
sources such as LEDs need a driver device that feeds
the available electric power to the LEDs at suitable volt-
age and current levels. Typically the raw electric power
is AC mains at for example 230 V and 50 Hz. The output
voltage of the driver device may be fixed DC at for ex-
ample 12 V or 24 V, or it may be allowed to vary within
a certain range so that it will meet the sum of forward
threshold voltages of the LEDs connected in series
across the output. Also the output current may be fixed
atasuitable value, such as e.g. 350 mA, 700 mA, or 1050
mA, or it may be controllable to allow dimming the LEDs.
A typical driver device comprises circuit elements such
as rectifiers, filters, and one or more switched-mode con-
verters to accomplish its task.

[0003] Ononehandadriverdevice should be as simple
as possible to keep the manufacturing costs under con-
trol. On the other hand the manufacturer of LED lumi-
naires wants to produce luminaires with different designs,
different number and type of LEDs, and/or different
amounts of produced light. Trying to fulfil all needs may
lead to arelatively complicated matrix of decisions, where
the luminaire manufacturer must either acquire compli-
cated (and expensive) controllable drivers or stock a con-
siderable variety of constant output drivers, trying to con-
stantly meet the rapidly varying needs of his manufac-
turing lines.

[0004] A compromise with someimportantadvantages
involves the use of drivers with settable output charac-
teristics. According to a common approach such a driver
device exhibits a two-pole connector, to which the lumi-
naire manufacturer can attach a resistor of selected mag-
nitude. The resistor becomes a part of the current feed-
back circuit of the driver device, with the effect that the
output current will be set at a corresponding fixed value
orrange. A so-called Iset resistor of this kind may set the
fixed output current level of a constant current driver, or
it may set the upper limit of the output current range of a
controllable driver. In some other cases the selected re-
sistance of the externally connected resistor may set the
output voltage, PWM frequency, or other output charac-
teristic of the driver device.

[0005] The disadvantages of the Isetresistorapproach
involve the need to stock and keep in order the various
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resistors, as well as the necessity of a relatively accurate
assembling step in which a resistor is attached to the
connector.

SUMMARY OF THE INVENTION

[0006] Itis an objective of the presentinvention to pro-
vide a driver device and a method for setting the output
characteristics of a driver device in a way that allows
streamlining the manufacturing processes of luminaires.
Another objective of the present invention is to present
a driver device with settable output characteristics that
is cheap and easy to manufacture. Yet another objective
of the presentinvention is to present such a driver device
that can be easily tested for correct operation of all pos-
sible output characteristics at or after its manufacturing.
A further objective of the invention is to present a driver
device the output characteristics of which can be set ac-
curately and with little variation between individual man-
ufactured units.

[0007] The objectives of the invention are achieved by
making a circuit board of the driver device comprise one
or more portions that can be easily snapped or cut off,
so that removing those components and/or conductive
track portions from the driver circuit that appeared on the
removed portions of the circuit board has a desired effect
on output characteristics.

[0008] According to an aspect of the invention there is
provided a driver device for semiconductor light sources.
The driver device comprises a circuit board and electron-
ic components and conductive tracks attached to and
supported by said circuit board. The circuit board com-
prises a delineated portion through which goes at least
one current path consisting of some of said conductive
tracks and electronic components, the electric conduc-
tivity of said current path having an effect on output char-
acteristics of said driver device. The structural strength
of the circuit board is weakened at the border of said
delineated portion for allowing controllable removal of
said delineated portion without damaging the rest of the
circuit board.

[0009] According to another aspect of the invention
there is provided a method for setting the output charac-
teristics of a driver for semiconductor light sources. The
method comprises breaking off a delineated portion of a
circuit board of the driver device along a weakened bor-
der of said delineated portion, said delineated portion
carrying a current path that is connected to at least some
of the electronic components and conductive tracks on
the rest of the circuit board.

[0010] The invention is related to driving semiconduc-
tor light sources, such as LEDs, OLEDs, laser diodes, or
the like. For simplicity the word LEDs is often used while
the meaning is not to limit the discussion to just LEDs in
a narrow sense but to semiconductor light sources in
general.

[0011] The exemplifying embodiments of the invention
presented in this patent application are not to be inter-
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preted to pose limitations to the applicability of the ap-
pended claims. The verb "to comprise" and its derivatives
are used in this patent application as an open limitation
that does not exclude the existence of features that are
not recited. The features described hereinafter are mu-
tually freely combinable unless explicitly stated other-
wise.

[0012] The novel features which are considered as
characteristic of the invention are set forth in particular
in the appended claims. The invention itself, however,
both as to its construction and its method of operation,
together with additional objects and advantages thereof,
will be best understood from the following detailed de-
scription of specific embodiments when read in connec-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Figure 1 illustrates a driver device for semiconductor
light sources,

figure 2 illustrates a portion of a circuit board,

figure 3 illustrates a driver device with linear form fac-
tor,

figure 4 illustrates a circuit diagram of a driver device,
and

figure 5 illustrates a portion of a circuit board.

DETAILED DESCRIPTION

[0014] Fig. 1 illustrates schematically a driver device
101 for semiconductor light sources 102, which are illus-
trated in the form of LEDs. The driver device comprises
apowerinput 103 and a LED current output 104. Of these
the power input 103 is typically meant to be coupled to
AC mains. One or more switched-mode converter stages
are provided for converting the energy drawn by the pow-
er input 103 into a voltage and current that can be pro-
vided at the LED current output 104 to make the semi-
conductor light sources 102 shine at a desired bright-
ness. The driver device 101 comprises a primary
switched-mode converter stage 105 and a secondary
switched-mode converter stage 106 coupled in series
between the power input 103 and the LED current output
104. The primary switched-mode converter stage 105 is
configured to perform PFC (power factor correction) and
to produce a so-called internal bus voltage Vbus, which
constitutes the input voltage to the secondary switched-
mode converter stage 106. The secondary switched-
mode converter stage 106 is configured to draw a current
Ibus and to produce the output voltage Vout, which feeds
an output current lout through the semiconductor light
sources 102. Such a two-stage structure of a driver de-
vice, as well as the tasks and operating principles of the
two switched-mode converter stages, are as such well
known to the person skilled in the art and they do not
need to be discussed further.
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[0015] By farthe mostcommonway of building an elec-
tronic device is to provide a circuit board with conductive
tracks formed on its surface, and to solder or otherwise
attach suitable electronic components to connection
pads thatform part of said conductive tracks. The primary
and secondary switched-mode converter stages of fig. 1
may be built on their own circuit boards, or they may be
built at least partly on a common circuit board. Fig. 2
illustrates schematically a corner of a circuit board 201,
with electronic components 202 and 203 as well as con-
ductive tracks 204, 205, and 206 attached to and sup-
ported by the circuit board. The circuit board 201 com-
prises also a delineated portion 207, through which goes
at least one current path that consists of some of the
conductive tracks and electronic components. In fig. 2
the electronic components 202 and 203 as well as the
conductive track 206 are parts of such a current path.
The hatched pattern appears in fig. 2 only to graphically
demonstrate the delineated portion 207, and it does not
need to appear in any tangible form on the actual circuit
board.

[0016] The structural strength of the circuit board is
deliberately weakened at the border of the delineated
portion 207. In fig. 2 the weakening is accomplished by
making perforated lines appear in the circuit board ma-
terial along the border of the delineated portion 207. The
weakening would allow controllable removal of the de-
lineated portion 207 without damaging the rest of the cir-
cuit board. The delineated portion 207 could be snapped
off simply by bending it along the perforated lines, or a
pair of cutoff pliers could be used to cut the delineated
portion 207 out. Removing the delineated portion 207
would cut the current path that consists of the electronic
components 202 and 203 and the conductive track 206.
Other ways of weakening the structural strength of the
circuit board at the border of the delineated portion 207
can be used: for example, at least some of the following
(or any combination of any of the following) may appear
along the border of the delineated portion: openings, per-
forated lines, and grooves. If the circuit board material is
susceptible to local structural weakening through local-
ized thermal treatment, like momentarily bringing a very
hot and sharp object into contact with a selected point or
line on the circuit board, such treatment can be used for
causing the desired structural weakening. Yet another
possibility is to allow a tightly focused beam of electro-
magnetic radiation, fluid, or fine particles to interact with
the circuit board material, causing local structural weak-
ening.

[0017] Comparing to fig. 1 it can be assumed that said
current path is part of the primary switched-mode con-
verter stage 105, or part of the secondary switched-mode
converter stage 106. The first alternative is illustrated
schematically as the severable current path 107, and the
second alternative is illustrated schematically as the sev-
erable current path 108. Yet another possibility is that
the circuit board on which the driver device 101 is built
comprises two delineated portions of the kind described
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above (or a first circuit board on which the primary
switched-mode converter stage 105 is built comprises
one delineated portion and a second circuit board on
which the secondary switched-mode converter stage 106
is built comprises another delineated portion), so that the
current path going through one of the delineated portions
is part of the primary switched-mode converter stage 105
and the current path going through the other of the de-
lineated portions is part of the secondary switched-mode
converter stage 106.

[0018] The idea is then that the electric conductivity of
the current path has an effect on the output characteris-
tics of the driver device: controllably removing the delin-
eated portion of the circuit board causes a change in the
electric conductivity of the current path, which in turn
causes a change in the output characteristics. If the cur-
rent path is part of the primary switched-mode converter
stage 105, like current path 107 in fig. 1, a change in its
electric conductivity may have an effect on the internal
bus voltage Vbus or the current Ibus, which may in turn
affect the operation of the secondary switched-mode
converter stage 106. Thus the effect on the output char-
acteristics of the driver device is somewhat indirect. A
more direct effect may result if the current path is part of
the secondary switched-mode converter stage 106, like
current path 108 in fig. 1. More detailed examples of how
the electric conductivity of a current path may affect the
output characteristics of the driver device are given later
in this text. Yet another possibility is that the current path
in question is part of a feedback arrangement through
which the secondary switched-mode converter stage 106
provides feedback to the primary switched-mode con-
verter stage 105. In such a case the current path in ques-
tion may even be said to be part of both the primary and
secondary switched-mode converter stages.

[0019] A driver device may comprise a closed outer
cover that encloses a majority portion of the circuit board.
It is advantageous if the delineated portion of the circuit
board is visible and accessible outside the outer cover
of the driver device, because this will facilitate making
the desired change in the output characteristics of the
driver device without opening its outer cover. At the time
of writing this description itis common that driver devices
are categorized as "linear" or "compact" devices accord-
ing to their form factor: a linear driver device inherits its
form factor from known electronic ballasts of fluorescent
tube luminaires, so that the driver device is eye-catch-
ingly elongated in form, while the relative dimensions of
a compact device resemble those of a cigarette box.
[0020] The driver device in fig. 3 is an example of one
having the form factor of a linear driver device, but the
following considerations are easily generalized to cover
also compact-formed driver devices. The driver device
is shown in a side view (upper part of fig. 3) and a top
view (lower part of fig. 3). It comprises an elongated outer
cover that consists of a base part 301 and a top part 302.
Also the circuit board 201 has an elongated form in order
to fit inside the outer cover, which enclosed a majority
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portion of the circuit board 201 but leaves both ends of
the circuit board 201 visible and accessible. There are
connectors 303 and 304 at the ends of the circuit board
for connecting electric wires to the driver device, and
these should be easily accessible for making the driver
device easy to use in a later assembling process.
[0021] The driver device of fig. 3 has one delineated
portion 207 of the kind described above located at one
end of the circuit board, next to the connector 303. The
component(s) and/or conductive track(s) of the current
path going through the delineated portion 207 are not
shown in fig. 3; they may be for example on that side of
the circuit board 201 that is against the inner surface of
the base part 301. An elongated driver device of this kind
could comprise two delineated portions of the kind de-
scribed above, for example one at each end of the circuit
board. In a compact-formed driver device there may be
a visible and accessible portion of the circuit board only
on one side of the device, so that e.g. all connectors are
concentrated on that side. In such a case the delineated
portion could also be located next to the connector. If
there are two delineated portions, they could be located
for example at both sides of the connector arrangement
in order to easily distinguish between them. As such there
is no imperative reason why a delineated portion should
be just next to a connector or connector arrangement,
but since both a connector and a delineated portion ben-
efit from being visible and easily accessible, and since
the outer cover of a driver device typically leaves a rela-
tively small proportion of the circuit board visible and ac-
cessible, in many cases the side by side placement of
the connector and the delineated portion works well as
a solution.

[0022] Even if the delineated portion was not accessi-
ble without opening the outer cover of the driver device,
it may be advantageous to make it visible for example
by making an openingin the outer cover. Namely, in many
cases it is advantageous if it can be easily checked later,
which output characteristics have been selected for
which driver devices. A simple visual check may then be
enough to tell, in which driver devices the delineated por-
tion of the circuit board is still present and in which it has
been removed.

[0023] Fig. 4 is a simplified circuit diagram that illus-
trates certain parts of a driver device used here as an
example. The driver device of fig. 4 comprises a power
input and some rectifying and filtering portions, but these
are not shown in fig. 4; it is assumed that a relatively
stable DC voltage appears between the voltage rails 401
and 402. The primary switched-mode converter stage is
of the flyback type and comprises a transformer 403 and
a switch 404. During a period when the switch 404 is
conductive a current flows through the primary coil of the
transformer 403, storing energy into its magnetic field.
The currentis measured with the help of a current sensing
resistor network consisting of resistors 405, 406, and
407. The potential of a measurement point 408 consti-
tutes an indicator of the current through the primary coil,
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and is sensed by the switch driver IC 409 that is respon-
sible for producing the switching pulses for the switch
404. Thus the network including resistors 405, 406, and
407, as well as the current sensing parts of the switch
driver IC 409 are parts of a currentfeedback arrangement
of the primary switched-mode converter stage in fig. 4.
[0024] The severable current path 107, the electric
conductivity of which should have an indirect effect on
the output characteristics of the driver device through
affecting the operation of the primary switched-mode
converter stage, has an effect on a gain of the current
feedback arrangement of the primary switched-mode
converter stage in fig. 4. The mechanism and operation
of this effect is described in the following.

[0025] The current feedback arrangement comprises,
in addition to the parts described above, a current gen-
erator 410 configured to change the potential of the
measurement point 408: assuming that the current feed-
back input of the switch driver IC 409 has a high imped-
ance and thus sinks only negligible current, a (positive)
current generated by the current generator 410 will flow
through the resistor network 405, 406, 407 to the lower
voltage rail 402, tending to increase the potential of the
measurement point 408. Further assuming that the
switch driver IC 409 is configured to end an ongoing
switching pulse when the sensed current reaches an up-
per limit, the current coming from the current generator
410 will cause this to happen earlier than if the current
generator 410 was not generating any current: the cur-
rentcoming fromthe current generatorincreases the gain
of the current feedback arrangement. Since the rate at
which energy is transferred over the transformer 403 de-
pends on the primary current, the overall effect of the
currentgenerator 410 generating a current is to decrease
thatrate. Less energy is then available for the secondary
switched-mode converter, which causes a correspond-
ing decrease in output voltage and/or current.

[0026] The driver device comprises an electrically con-
trollable switch 411, placed so that depending on its con-
ductivity it either enables or disables biasing the current
generator 410 into operation. In the embodiment of fig.
4 a necessary biasing connection from the current gen-
erator 410 to the local ground potential at rail 402 goes
through the electrically controllable switch 411. The sev-
erable current path 107 constitutes a link between a con-
trol potential (which here is the local ground potential)
and a control input (base) of the switch 411. If the switch
411 is an NPN transistor as in fig. 4, and if the control
potential is the local ground potential, as long as the cur-
rent path 107 remains intact the switch 411 is non-con-
ductive and the current generator 410 is inoperative, i.e.
does not generate any current. If the current path 107 is
severed, the switch 411 receives a sufficient control sig-
nalinto its control input in synchronism with the switching
pulses of the switch 404, making the switch 411 conduc-
tive. Thus the current generator 410 generates a current
during each conduction period of the switch 404.
[0027] The secondary switched-mode converter stage
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of the driver device in fig. 4 is of the buck type and com-
prises a switch 412 and a series inductor 413. A free-
wheeling current loop of the buck-type switched-mode
converter goes through the load (LEDs) coupled across
the LED current output 104, the current-sensing resistor
414, and the freewheeling diode 415. The current feed-
back arrangement of the secondary switched-mode con-
verter stage comprises the current-sensing resistor 414
and a connection through resistor 416 to the current feed-
back input of the secondary-side switch control IC 417,
as well as the current sensing parts of said switch control
IC 417.

[0028] Additionally the current feedback arrangement
of the secondary switched-mode converter stage com-
prises a voltage generator configured to change the po-
tential of the measurement point 418 the potential of
which constitutes an indicator of the momentary output
current of the driver device. A central part of the voltage
generator is the comparator 419. The potential at the
inverting input of the comparator 419 is a scaled sample
of the potential of the upper node of the LED current
output 104. To the non-inverting input of the comparator
419 there exists a connection from the lower node of the
LED current output 104 through resistor 420. However,
there is also a connection from the non-inverting input of
the comparator 419 to the local ground potential of the
secondary switched-mode converter stage through re-
sistor 421 and the severable current path 108.

[0029] As long as the severable current path 108 re-
mains intact, the connection from the non-inverting input
of the comparator 419 to the local ground potential of the
secondary switched-mode converter stage ensures that
the output of the comparator 419 remains low. If the sev-
erable current path 108 is cut by removing the corre-
sponding delineated portion of circuit board, the potential
of the non-inverting input of the comparator 419 begins
to follow the potential of the lower node ofthe LED current
output 104. An increasing output current makes this po-
tential higher. Ifitbecomes higher than the scaled sample
of the potential of the upper node of the LED current
output 104, the output of the comparator 419 goes high,
increasing the potential of the measurement point 418
and making the switch driver IC 417 believe that the out-
put current is higher than it actually is. Thus the electric
conductivity of the severable current path 108 has an
effect on the rate at which the voltage generator is capa-
ble of changing the potential of the measurement point
418, so ultimately the electric conductivity of said current
path has an effect on the gain of the current feedback
arrangement of the secondary switched-mode converter.
[0030] The use of a current generator (like on the pri-
mary side of the driver device of fig. 4) or a voltage gen-
erator (like on the secondary side), and the use of an
electrically controllable switch (like on the primary side
of the driver device of fig. 4) or a direct severable con-
nection (like on the secondary side) are variations that
can be mixed and rearranged in various ways: both the
primary and secondary side arrangements could be
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based on a current generator, or both of them could have
adirect severable connection, etc. Also it should be noted
that even if the severable current path and its effect on
the output characteristics of the driver device are shown
in association with both primary and secondary switched-
mode converter stages in figs. 1 and 4, they could be
implemented in only one of said stages. Naturally a driver
device with only one severable current path allows se-
lecting only between two different sets of output charac-
teristics, while a driver device with two severable current
paths allows selecting among four sets of output charac-
teristics.

[0031] The manufacturer of driver devices may want
to test all manufactured devices for correct operation be-
fore they are delivered to his customers. If it is meant that
only the customer will decide the desired output charac-
teristics, it is not possible to remove any delineated por-
tions of circuit boards in the testing process of the man-
ufacturer. Yet it would be advantageous if also those out-
put characteristics could be tested that in practical use
will only become operative after removing the corre-
sponding delineated portion of circuit board.

[0032] Fortesting purposes the driver device may com-
prise a test point for creating a condition where an exter-
nal potential connected to such a test point without re-
moving the corresponding delineated portion has the
same effect on the operation of the driver device as the
removal of the delineated portion without connecting said
external potential to the test point. In other words,

- external potential connected to test point without re-
moving delineated portion, or

- removing delineated portion and not having external
potential connected to test point

should result in exactly the same kind of operation.
[0033] The primary switched-mode converter stage of
the driver device in fig. 4 comprises a test point 422 that
is located on the severable current path one resistor 423
away from the direct connection to the internal reference
potential at the lower voltage rail 402. Similarly the sec-
ondary switched-mode converter stage comprises a test
point 424 that is located on the severable current path
one resistor 421 away from the direct connection to the
internal reference potential of the secondary side, i.e. the
local ground potential of the secondary switched-mode
converter stage. The reason for the test point being at
least one resistor away from any direct connection to an
internal reference potential is that when, during testing,
an external potential is connected to the test point, it does
not change significantly the internal reference potential
and thus does not cause confusion in the normal opera-
tion of the driver device.

[0034] For example when the operation of the primary
side needs to be tested by the manufacturer, the driver
device may first operate without any external potential
connected to test point 422. The connection to voltage
rail 402 will maintain the switch 411 non-conductive, and
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the operation at the first set of desired output character-
istics may be tested. Then an external (positive) potential
can be connected to test point422. The external potential
must be sufficiently high to make the switch 411 conduc-
tive, which is the same as would happen if the severable
current path 107 was cut by removing the corresponding
delineated portion of circuit board. Thus the operation at
the second set of desired output characteristics can be
tested.

[0035] Similarly concerning the secondary side of the
driver device of fig. 4, not connecting any external poten-
tial to test point 424 allows testing the operation with the
secondary-side delineated portion of circuit board intact.
Connecting a suitable external potential to test point 424
has the same effect as removing said delineated portion
of circuitboard, because it allows the potential of the non-
inverting input of the comparator 419 become higherthan
that of the inverting input.

[0036] Itis advantageous if also the test points are vis-
ible and accessible without opening the outer cover of
the driver device, because this allows full testing of a
completed driver device without opening its outer cover.
However, this is not mandatory, since many of the tests
of a manufacturer can be performed while the devices to
be tested are still just circuit boards assembled with com-
ponents, before they are enclosed in the outer covers.
[0037] A method according to the invention for setting
the output characteristics of a driver device for semicon-
ductor light sources, comprises breaking off a delineated
portion of a circuit board of the driver device along a weak-
ened border of said delineated portion. Such a delineated
portion carries a current path that is connected to at least
some of the electronic components and conductive
tracks on the rest of the circuit board. Said breaking off
may comprise breaking off said delineated portion at an
end of the circuit board that is visible and accessible out-
side a closed outer cover of the driver device.

[0038] Changes and modifications can be made to the
exemplary embodiments described above without de-
parting from the scope of protection defined by the ap-
pended claims. For example, a delineated, removable
portion of a circuit board may carry one or more electronic
components in addition to just conductive tracks or pads,
and/or the circuit board may comprise more than one
delineated, removable portion carrying a part of the same
current path. Examples of both these variations are
shown schematically in fig. 5. A current path comprises
three resistors 501, 502, and 503, as well as the conduc-
tive tracks that are needed to connect the three resistors
in parallel. Each resistor is attached to and supported by
adelineated, removable portion of circuit board of its own.
Removing any of the delineated, removable portions will
cause a corresponding change in the total resistance of
the current path, which then will have a corresponding
effect on the operation of the driver device of which the
current path is a part.

[0039] Another class of variations involves placing the
severable current path into some other part of the driver
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device than a current feedback arrangement. As an ex-
ample, there may be resistors and/or capacitors in many
places in a driver device, including but not being limited
to current paths where so-called external resistors or ca-
pacitors (called external because they are not within the
IC) set the operating frequency of a driver IC. Or the
inductive components of the driver device may comprise
parallel and/or serial options, of which only the desired
ones are selected into use by cutting the current paths
to the others through the removal of the corresponding
delineated portions of circuit board.

Claims

1. Driver device for semiconductor light sources, com-
prising:

- a circuit board,
- electronic components and conductive tracks
attached to and supported by said circuit board,

characterized in that

-thecircuit board comprises a delineated portion
through which goes at least one current path
consisting of some of said conductive tracks and
electronic components, the electric conductivity
of said current path having an effect on output
characteristics of said driver device,

- the structural strength of the circuit board is
weakened at the border of said delineated por-
tion for allowing controllable removal of said de-
lineated portion without damaging the rest of the
circuit board.

2. A driver device according to claim 1, wherein the
driver device comprises a closed outer cover enclos-
ing a majority portion of said circuit board, and the
delineated portion is visible and accessible outside
said outer cover.

3. A driver device according to claim 1 or 2, wherein
the circuit board has an elongated form and the de-
lineated portion is located at one end of the circuit
board.

4. Adriver device according to claim 3, wherein:

- the driver device comprises an elongated outer
cover that encloses a majority portion of said
circuit board but leaves both ends of the circuit
board visible and accessible, and

-the driver device comprises two delineated por-
tions of the kind defined in claim 1, one at each
end of the circuit board.

5. A driver device according to any of the previous
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claims, wherein at least some of the following appear
along the border of said delineated portion: open-
ings, perforated lines, grooves.

6. A driver device according to any of the previous
claims, wherein:

- some of said electronic components constitute
a switched-mode converter,

- said switched-mode converter comprises a
current feedback arrangement,

- the electric conductivity of said current path
has an effect on a gain of said current feedback
arrangement.

7. Adriver device according to claim 6, wherein:

- said current feedback arrangement comprises
a current or voltage generator configured to
change the potential of a measurement point of
said current feedback arrangement, and

- the electric conductivity of said current path
has an effect on the rate at which said current
or voltage generator is capable of changing the
potential of said measurement point.

8. A driver device according to any of the preceding
claims, wherein:

- the driver device comprises an electrically con-
trollable switch, and

- said current path constitutes a link between a
control potential and a control input of said
switch.

9. A driver device according to any of the preceding
claims, wherein:

- the driver device comprises a test point for cre-
ating a condition where an external potential
connected to said test point without removing
said delineated portion has the same effect on
the operation of the driver device as the removal
ofthe delineated portion without connecting said
external potential to said test point.

10. A driver device according to claim 9, wherein:

- said current path constitutes a connection to
an internal reference potential of the driver de-
vice, and

- said test point is on said current path at least
one resistor away from any direct connection to
said internal reference potential.

11. A driver device according to any of the preceding
claims, wherein:
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- the driver device comprises a power input and

a LED current output, as well as a primary
switched-mode converter stage and a second-

ary switched-mode converter stage coupled in
series between said power input and said LED 5
current output, and

- said current path is part of said primary
switched-mode converter stage.

12. A driver device according to any of claims 1 to 10, 170
wherein:

- the driver device comprises a power input and

a LED current output, as well as a primary
switched-mode converter stage and a second- 15
ary switched-mode converter stage coupled in
series between said power input and said LED
current output, and

- said current path is part of said secondary
switched-mode converter stage. 20

13. A driver device according to any of claims 1 to 10,
wherein

- the driver device comprises a power inputand 25
a LED current output, as well as a primary
switched-mode converter stage and a second-

ary switched-mode converter stage coupled in
series between said power input and said LED
current output, and 30
-the driver device comprises two delineated por-
tions of the kind defined in claim 1, so that the
current path going through one of the delineated
portions is part of the primary switched-mode
converter stage and the current path going 35
through the other of the delineated portions is
part of the secondary switched-mode converter
stage.

14. A method for setting the output characteristics of a 40
driver device for semiconductor light sources, com-
prising:

- breaking off a delineated portion of a circuit
board of the driver device along aweakened bor- 45
der of said delineated portion, said delineated
portion carrying a current path that is connected
to at least some of the electronic components
and conductive tracks on the rest of the circuit
board. 50

15. A method according to claim 14, wherein said break-
ing off comprises breaking off said delineated portion
at an end of the circuit board that is visible and ac-
cessible outside a closed outer cover of the driver 55
device.



EP 3 426 004 A1

101
A
A\
Ibus —~ lout
(o) > O >
PRIMARY Vbus SECONDARY Vout § 102
SMPS SMPS ~
o A ~N
g
103 104
105 106 108
107 Fig. 1
204
——
20315201
205 202\\%0 o
=
AY
206
Fig. 2
302
303 (3 304
l — — — — J
O 1 c O
2301

N
o
~

Fig. 3



EP 3 426 004 A1

5 J_ ;*N|1lo4
401 403\ ¢ 4121413
SWITCH T
404 J = | DRIVER 9
IC 415
SWITCH | A JAN TR
IC (~409 417 414
408 '_(l__|—
l%—' 420
419
|:]5407406 ] !
)
422 405 I
| RN
CURRENT
421
107 GENERATOR 1T
, “ 108
" 410
423} .
é 411 Fig. 4
422

501

502

503

10



10

15

20

25

30

35

40

45

50

55

EP 3 426 004 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 17 18 0295

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X
Y

US 2010/020527 Al (FIERMUGA ROBERT F [US])
28 January 2010 (2010-01-28)

* paragraph [0031] - paragraph [0032];
figures 1,2 *

* paragraph [0019] - paragraph [0023] *
US 5 886 875 A (PHELPS III WILLIAM C [US]
ET AL) 23 March 1999 (1999-03-23)

* column 2; figure 1 *

EP 3 079 445 Al (HELVAR OY AB [FI])

12 October 2016 (2016-10-12)

* paragraph [0004] - paragraph [0007];
figure 1 *

US 2002/130985 Al (WEINDORF PAUL F L [US]
ET AL) 19 September 2002 (2002-09-19)

* paragraph [0025]; figure 1 *

EP 3 043 624 Al (HELVAR OY AB [FI])

13 July 2016 (2016-07-13)

* paragraph [0013] - paragraph [0014];

1-5,8-15
6,7

1-5,14,

15

6,7

2-4

11-13

INV.
HO5B33/08

TECHNICAL FIELDS
SEARCHED (IPC)

figure 1 * HO5B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich 22 January 2018

Garavini, Elisa

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

1"




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 426 004 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 17 18 0295

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

22-01-2018
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2010020527 Al 28-01-2010 US 2010020527 Al 28-01-2010
WO 2010011850 A2 28-01-2010
US 5886875 A 23-03-1999  NONE
EP 3079445 Al 12-10-2016  NONE
US 2002130985 Al 19-09-2002 DE 10201045 Al 12-09-2002
GB 2374713 A 23-10-2002
US 2002130985 Al 19-09-2002
EP 3043624 Al 13-07-2016  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



	bibliography
	abstract
	description
	claims
	drawings
	search report

