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(57) ABSTRACT

The present invention relates to a connection circuit (10) for 
connecting a driver device (26) to an external power supply 
(16,21) for driving a load (28), in particular an LED unit (28) 
comprising one or more LEDs, comprising: a pair of first 
input terminals (12,14) for connecting the connection circuit 
(10) to an external power supply (16,21) and forreceiving an 
input voltage (V10, V20) from the external power supply (16, 
21), at least one second input terminal (18,20) for connecting 
the connection circuit (10) to the external power supply (21) 
and for receiving an input voltage (V20) from the external 
power supply (21), a rectifier unit (22) connected to the pair of 
first input terminals (12, 14) and to the at least one second 
input terminal (18, 20) for rectifying the input voltage (V10, 
V20) received from the first input terminals (16, 21) and/or 
the at least one second input terminal (18, 20) and for provid­
ing a rectified voltage (V30) to the driver device (26) for 
driving the load (28), wherein the at least one second input 
terminal (18,20) is connected via a frequency filter (50) to the 
rectifier unit (22).
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CONNECTION CIRCUIT FOR CONNECTING 
A DRIVER DEVICE TO AN EXTERNAL 

POWER SUPPLY FOR DRIVING AN LED 
UNIT

FIELD OF THE INVENTION

[0001] The present invention relates to a connection circuit 
for connecting a driver device to an external power supply for 
driving a load, in particular an LED unit comprising one or 
more LEDs. Further, the present invention relates to a light 
apparatus.

BACKGROUND OF THE INVENTION

[0002] In the field of lighting devices, in particular LED 
units for offline applications such as retrofit lamps, solutions 
are demanded to cope with high efficiency, high power den­
sity, long lifetime, high power factor, low costs and different 
supply voltages among other relevant features. Various LEDs 
tubes (TLED) are used to replace fluorescent (TL) lamps as a 
retrofit lamp. Most of the TL (Τ8) lamps are driven by high 
frequency ballasts, wherein either instant start or pro­
grammed start ballasts are used. The program start ballasts 
preheat the filament before ignite the lamp in order to enlarge 
the lifetime while the instant start ballasts does not provide 
filament heating. Therefore, retrofit LED lamps have to be 
adapted to different drive voltages.
[0003] In order to operate the retrofit LED lamp properly, 
most of the retrofit LED lamps require a rewiring of the 
fluorescent lamp, i.e. by bypassing the ballast. This is com­
plicated and requires a fixture of the present driver circuit. 
The most desirable way is to replace the fluorescent lamp 
directly by the LED tube without changing anything and by 
connecting the input terminals of the LED lamp with the high 
frequency ballast output terminals. However, this direct 
replacement leads to laige power loss in the ballast and 
reduces the efficiency of the lamp.
[0004] A further demand of TLED retrofit lamps is to pre­
vent electrical shocks when the TLED lamp is fixed. To avoid 
electrical shocks due to an electrical contact of the input 
terminals to external connection terminals, it is widely used to 
disconnect the connection terminals at one end of the TLED 
so that no electrical conductive path is provided from one end 
to the other. However, this pin safety solution requires a 
rewiring of the fluorescent lamp fixture including the above- 
mentioned disadvantages.
[0005] From WO 2013/024389 Α1 an electronic ballast- 
compatible lighting driver for light emitting diode lamps is 
known having a rectifier for connecting the driver to the 
ballast and for providing a rectified voltage for driving the 
LED unit. However, since the driver device is only connect­
able to an existing ballast, the power loss of the ballast 
reduces the efficiency of the lighting unit in general.
[0006] From US 2010/0201270 Α1 a diode light tube and 
an AC switching power supply is known having two separate 
input connections to connect different AC power supplies to 
the diode, wherein the connection terminals for the different 
power supplies are connected to separate rectifier units in 
order to provide a DC voltage for powering the load. The 
disadvantage of the driver device known from this document 
is that the technical effort due to the separate rectifier units is 
increased and that an electrical connection is provided 
between the different input terminals so that the risk of elec­
trical shocks is present and a separate pin safety is necessary.

[0007] WO2009/136322 discloses a connection circuit for
connecting a driver device of a LED unit to a power supply, 
which circuit is provided with first and second input terminals 
and a rectifier unit. Both the first and the second input termi­
nal are directly connected to the rectifier. The connection of 
the first terminal with the rectifier unit on the one hand and the 
connection of the second terminal with the rectifier on the 
other hand are bridged by a capacitor. This connection circuit 
is suitable for use in fixture with ballast however is not suit­
able for connection with other power supplies. Moreover, 
safety is not guaranteed when the connection circuit is con­
nected in an unsuitable fixture or when improper used.

SUMMARY OF THE INVENTION

[0008] It is therefore an object of the present invention to 
provide an improved connector device and an improved light­
ing apparatus which can be connected to different power 
supplies with low technical effort and high efficiency.
[0009] According to one aspect of the present invention, a 
connection circuit is provided for connecting a driver device 
to an external power supply for driving a load, in particular an 
LED unit comprising one or more LEDs, comprising:

[0010] a pair of first input terminals for connecting the 
connection circuit to an external power supply and for 
receiving an input voltage from the external power sup­
ply.

[0011] at least one second input terminal suitable for 
connecting the connection circuit to the external power 
supply and for receiving an input voltage from the exter­
nal power supply,

[0012] a rectifier unit connected to the pair of first input 
terminals and to the at least one second input terminal for 
rectifying the input voltage received from the first input 
terminals and/or the at least one second input terminal 
and for providing a rectified voltage to the driver device 
for driving the load, wherein the at least one second input 
terminal is connected to the rectifier unit only by means 
of a conductive path including a frequency filter.

[0013] According to another aspect of the present inven­
tion, a light apparatus is provided comprising a plurality of 
lighting elements, in particular a plurality of LEDs, a driver 
device for driving the lighting elements and a connection 
circuit according to the present invention for connecting the 
driver device to an external power supply.
[0014] The present invention is based on the idea to provide 
a connection circuit for connecting the driver device to dif­
ferent electrical power supplies which provide different sup­
ply voltages having different frequencies. The different 
power supplies can be connected to the first input terminals 
and to the second input terminal, wherein the rectifier unit 
rectifies a first input voltage and a second input voltage alter­
natively depending on which kind of electrical power supply 
is connected to the input terminals. Since all input terminals 
are connected to one rectifier unit, the electrical power supply 
can be either connected to the first input terminal or to the first 
and the second input terminals. Further, since the second 
input terminal is connected via a frequency filter to the recti­
fier unit, the second input terminal is protected from low 
frequency input voltages such as mains voltage, while a high 
frequency e.g. from a high frequency ballast can be provided 
from the second input terminal to the rectifier unit. Conse­
quently, the connection circuit is compatible with mains volt­

Page 7 of 11



US 2016/0174307 Α1
2

Jun. 16, 2016

age and HF ballast voltage so that the load can be connected 
with high flexibility to different electrical power supplies as a 
retrofit component.
[0015] In a preferred embodiment, the rectifier unit com­
prises three parallel rectifier paths, wherein the first input 
terminals are each connected to a first and a second of the 
rectifier paths and the at least one second input terminal is 
connected to a third of the rectifier path. Since the rectifier 
unit comprises the three different rectifier paths, the external 
power supply can be connected flexible to the first input 
terminal or to one of the first input terminals and the second 
input terminal and the input voltage can be rectified without 
rewiring.
[0016] In a further preferred embodiment, each of the rec­
tifier paths comprises two diodes, wherein the input terminals 
are each connected to one node between the two diodes. This 
is a simple solution to provide a universal rectifier unit for 
rectifying different alternating voltages connected to two of 
the input terminals.
[0017] In a further preferred embodiment, the frequency 
filter is a high pass filter for filtering low frequency input 
voltages. This is a simple possibility to provide a low imped­
ance path for an operating frequency of a high frequency 
ballast and a large impedance for mains frequency so that a 
high frequency can be provided to the rectifier unit and the 
low mains frequency can be blocked for pin safety.
[0018] In a preferred embodiment, the first input terminals 
are connected to each other via a high pass filter. This is a 
possibility to reduce the influence of electromagnetic dis­
charges and current peaks for the case that the first input 
terminals are connected to mains wherein the high pass filter 
provides a low impedance between the pair of first input 
terminals for a high frequency voltage so that the high fre­
quency voltage of a high frequency ballast is provided to both 
first input terminals.
[0019] In a preferred embodiment, the frequency filter is 
connected to a pair of second input terminals for receiving the 
input voltage. This is a possibility to connect different high 
frequency connectors to the connection circuit in order to 
connect the connection circuit to instant start high frequency 
ballasts.
[0020] In a preferred embodiment, the pair of second input 
terminals are connected via an input circuitry to the frequency 
filter, wherein the input circuitry comprises a plurality of 
resistors. By means of the resistors, the filament resistance of 
the lamp to be replaced by the connection circuit can be 
emulated.
[0021] In a preferred embodiment, the pair of first input 
terminals is connected via an input circuitry to the rectifier 
unit, wherein the input circuitry comprises a plurality of 
resistors. This is a possibility to emulate the filament resis­
tance of a lamp to be replaced by the connection circuit with 
low technical effort.
[0022] In a further preferred embodiment, the rectifier unit 
is connected via an electromagnetic interference filter device 
to the driver device. This is a simple possibility to protect the 
driver device from electromagnetic interference from the 
external power source and to reduce emission of electromag­
netic interference from the driver device to the external power 
source and radiation of electromagnetic field to the space. 
[0023] In a preferred embodiment, the electromagnetic 
interference filter device comprises an inductance and a 
capacitor.

[0024] In a further preferred embodiment, the driver device 
comprises a DC to DC converter for providing a drive current 
for driving a load. This is a possibility to set the rectified 
voltage received from the rectifier unit to a required DC 
voltage level and to provide a drive current for driving the 
load.
[0025] In a preferred embodiment, the frequency filter 
comprises two capacitors connected in series between the at 
least one second input terminal and the rectifier unit. This is a 
possibility to increase the pin safety due to the redundant 
capacitor.
[0026] In a further preferred embodiment, the pair of first 
input terminals are adapted to be connected to mains voltage 
supply. This is a possibility to contact the connection circuitry 
directly to mains.
[0027] In a preferred embodiment, the pair of first input 
terminals and the at least one second input terminal are 
adapted to be connected to a high frequency ballast circuitry. 
This is the possibility to connect the connection circuit to high 
frequency ballasts so that a rewiring for retrofit can be omit­
ted.
[0028] As mentioned above, the present invention provides 
a connection circuit for flexible connecting the driver device 
to different power supplies, wherein additional rewiring can 
be omitted. To avoid rewiring, the first input terminals and the 
second input terminal are connected to a single rectifier unit 
by means of which the different alternating input voltages 
applied to two of the input terminals can be rectified. Since the 
second input terminal is connected via the frequency filter to 
the rectifier unit, the second input terminal is disconnected 
from mains voltage and the connection circuit is protected 
from misconnection of the input terminals. Hence, a flexible 
retrofit connector can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] These and other aspects of the invention will be 
apparent from and elucidated with reference to the embodi­
ments) described hereinafter. In the following drawings 
[0030] FIG. 1 shows a schematic block diagram of an elec­
tric apparatus and a connection circuitry for connecting the 
apparatus to different electrical power supplies,
[0031] FIGS. 2a-c show schematic wiring diagrams illus­
trating the connection of a lighting apparatus to different 
electrical power supplies,
[0032] FIG. 3 shows an embodiment of the connection 
circuitry shown in FIG. 1 including a dummy input terminal, 
[0033] FIG. 4 shows a further embodiment of the connec­
tion circuitry shown in FIG. 1, and
[0034] FIG. 5 shows a schematic block diagram of a driver 
device for driving lighting units.

DETAILED DESCRIPTION OF THE INVENTION

[0035] FIG. 1 shows a schematic block diagram of a con­
nection circuit generally denoted by 10. The connection cir­
cuit 10 comprises a pair of first input terminals 12, 14 for 
connecting the connection circuit 10 to an external power 
supply 16. The power supply 16 is preferably mains providing 
mains voltage V10 as a first input voltage. The connection 
circuit 10 further comprises a pair of second input terminals 
18, 20 for connecting the connection circuit to a second 
external power supply 21 providing a second input voltage 
V20 as further described below. The first input terminals 12, 
14 and the second input terminals 18, 20 are connected to a
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rectifier unit 22 for rectifying the alternating input voltages 
V10, V20 received from the first input terminals 12, 14 and 
from the second input terminals 18,20. The rectifier unit 22 is 
connected via an electromagnetic interference filter device 24 
to a driver stage 26. The driver stage 26 receives from the 
rectifier unit 22 a rectified voltage V3 0 and provides an output 
voltage V40 and a drive current Ij to a load 28 for driving the 
load 28.
[0036] The rectifier unit 22 is a complex rectifier compris­
ing three parallel rectifying paths, wherein the first input 
terminals 12,14 are each connected to a first and a second of 
the rectifying paths and wherein the second input terminals 
18, 20 are connected to a third of the rectifying path. The 
rectifying paths each comprise two diodes 30, 32, 34, 36, 38, 
40. The diodes 30-40 are fast diodes for rectifying mains 
voltage V10 or high frequency voltages V20 received from 
the second external power supply 21. The input terminals are 
respectively connected to a node 42, 44, 46 between two of 
the diodes 30-40 of the respective rectifying paths so that two 
of the rectifying paths each form a rectifier depending on 
which of the input terminals 12,14,18,20 are connected to an 
external power supply 16, 21.
[0037] The first input terminals 12,14 are connected via an 
input circuitry 48 to the rectifier unit 22, wherein the input 
circuitry 48 includes power resistors having a resistance value 
similar to a filament resistance of the lamp to be replaced by 
the load 28. The second input terminals 18, 20 are connected 
to each other and connected via a filter capacitor 50 to the 
node 46 of the respective rectifying path of the rectifier unit 
22. The filter capacitor 50 has a capacity of 0.5 η -10 nF and 
serves as a high pass filter. The filter capacitor 50 has a low 
impedance for high frequency voltages typically >25 kHz 
provided by the second external power supply 21 so that high 
frequency current can pass through the filter capacitor 50 
from the second input terminals 18, 20 to the rectifier unit 22. 
The filter capacitor 50 has a large impedance at mains fre­
quency (50/60 Hz) such that the mains voltage VI0 cannot 
pass through the filter capacitor 50 to the second input termi­
nals 18, 20. Hence, the second input terminals 18, 20 are 
disconnected from mains voltage 10 by means of the filter 
capacitor 50 so that the leakage current from mains and the 
risk of electrical shocks at the second input terminals is 
reduced.
[0038] The second input terminals 18,20 are connected via 
an input circuitry 52 to the filter capacitor 50, wherein the 
input circuitry 52 comprises power resistors having a resis­
tance value similar to a filament resistance of a lamp which 
shall be replaced by the load 28.
[0039] The first input terminals 12, 14 are connected to 
each other via an input capacitor 54. The input capacitor 54 
acts as a high pass filter and comprises preferably a capaci­
tance >10 nF. The input capacitor 54 provides a low imped­
ance path between the first input terminal 12, 14 for high 
frequencies of the second input voltage V20 and a high 
impedance for mains voltage frequency. If the first input 
terminals 12,14 are connected to mains 16, the mains voltage 
V10 is supplied to the rectifier unit 22 and respectively trans­
formed to the rectified voltage V30. If a high frequency volt­
age is connected to one of the first input terminals 12,14, the 
input capacity 54 serves as a connection between the first 
input terminals 12, 14 so that a similar voltage potential is 
provided to the rectifier unit 22 via the input terminals 12,14 
and a low impedance path between the two input terminals 12, 
14 is provided to the programmed start ballast (which is

necessary for proper function of some types of programmed 
start ballasts), wherein a high frequency voltage potential is 
provided via the filter capacitor 50 to the node 46 so that a 
high frequency input voltage is rectified to the rectified volt­
age V30.
[0040] The driver stage 26 is connected via a filter capacitor 
56 to the load 28 to filter the output voltage V40 and to reduce 
a ripple of the load current lj.
[0041] The connection circuit 10 is connected to the driver 
stage 26 for driving the load 28. The load 28 is preferably a 
lighting unit 28 comprising more preferred one or more LEDs 
so that the connection circuit 10, the driver stage 26 and the 
lighting unit 28 form a light apparatus 60. The light apparatus 
60 can replace a fluorescent lamp as a retrofit lamp, wherein 
the input terminals 12,14,18,20 can be flexibly connected to 
either mains 16 or a high frequency ballast so that a rewiring 
of the fluorescent lamp can be omitted.
[0042] FIGS. 2a-c show schematically different connec­
tions of the light apparatus 60 to different electrical power 
supplies.
[0043] FIG. 2a shows a wiring diagram wherein the light 
apparatus 60 is connected directly to mains 16. The electrical 
power is applied only to the first input terminals 12,14 of the 
connection circuit 10, wherein no electrical power is supplied 
to the second input terminals 18, 20. In this case, the filter 
capacitor 50 has a high impedance for the mains voltage V10 
so that no voltage is supplied to the second input terminals 18, 
20 which may cause an electrical shock.
[0044] FIG. 2b shows a wiring diagram of the light appa­
ratus 60 connected to an instant start high frequency ballast 
62. The instant start ballast 62 is connected to mains 16. The 
instant start ballast 62 comprises two output terminals 64, 66 
which are connected to the first input terminals 12,14, which 
are shortened, via the lamp socket, and to the second input 
terminals 18, 20 which are also shortened, via the lamp 
socket. Hence, the high frequency voltage V20 is provided 
directly to the first input terminals 12,14 and the second input 
terminals 18, 20 and rectified by the rectifier unit 22 for 
providing the rectified voltage V30 to the driver stage 26. 
[0045] FIG. 2c shows a wiring diagram wherein the light 
apparatus 60 is connected to a programmed start high fre­
quency ballast 68. The programmed start high frequency 
ballast 68 comprises two pairs of output terminals 67, 69 
which are connected separately to the first input terminals 12, 
14 and the second input terminals 18,20 of the light apparatus 
60, respectively. The programmed start high frequency bal­
last 68 provides a heating current to preheat the light appara­
tus 60 before ignition of the high voltage whereby the lifetime 
of the light apparatus 60 is increased. Since the first input 
terminals 12,14 are connected for high frequency voltages by 
means of the low impedance of the input capacitor 54 and 
since the second input terminals 18, 20 are connected to each 
other, the two different voltages for preheat and for driving 
the load 28 are each provided via the rectifier unit 22 to the 
drive stage 26.
[0046] Hence, the connection circuit 10 provides a flexible 
possibility to connect the light apparatus 60 eitherto mains 16 
or to different ballast circuitries 62, 68, wherein the connec­
tion circuitry 10 prevents damages or electrical shocks by 
means of the filter capacitor 50.
[0047] FIG. 3 shows an embodiment of the connection 
circuit 10 and the light apparatus 60 shown in FIG. 1. Identi­
cal elements are denoted by identical reference numerals, 
wherein here merely the differences are explained in detail.
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[0048] The load 28 is in this case formed as an LED tube 28 
comprising three LEDs. The first input terminal 12 is con­
nected via a fuse 70 to the node 42 of the rectifier unit 22 in 
order to protect the connection circuit against high currents 
and wrong connections. The second input terminal 18 is a 
dummy connector, which is electrically disconnected from 
the components of the connection circuit 10. The second 
input terminal 20 is connected via two filter capacitors 72, 74 
to the node 46 of the rectifier unit 22 in order to protect the 
second input terminal 20 from mains voltage V10 as men­
tioned above. The two filter capacitors 72,74 are connected in 
series to each other in order to provide an improved safety if 
one of the two filter capacitors 72, 74 fails.
[0049] The electromagnetic interference filter device 24 
comprises a capacitor 76 and an inductance 78 for reducing 
emission of electromagnetic interference from the driver. 
[0050] Elence, the light apparatus 60 shown in FIG. 3 is 
protected against wrong connection by means of the fuse 70 
and the disconnected second input terminal 80.
[0051] FIG. 4 shows a further embodiment of the connec­
tion circuitry 10 and the light apparatus 60 shown in FIG. 1. 
Identical elements are denoted by identical reference numer­
als, wherein here merely the differences are explained in 
detail.
[0052] The first input terminals 12,14 are connected via the 
input circuitry 48 to the rectifier unit 22. The input circuitry 48 
comprises the fuse 70 and two resistors 80, 82. The input 
capacitor 54 may be a part of the input circuitry 48. The 
resistors 80, 82 of the input circuitry 48 have a resistance 
value similar to the filament resistance of the fluorescent 
lamp, which shall be replaced by the light apparatus 60. By 
means of the input circuitry 48, the external power supply 
works properly since the input resistance of the connected 
light apparatus 60 is similar to the load for which the external 
power supply is designed.
[0053] The second input terminals 18,20 are connected via 
the input circuitry 52 and via the filter capacitors 72,74 to the 
node 46. The input circuitry 52 comprises two resistors 84,86 
and a fuse 88 for connecting the second input terminals 18,20 
to each other and to the filter capacitors 72, 74. The fuse 88 
connects the second input terminal 18 via the resistor 84 to the 
filter capacitors 72, 74, while the resistor 86 connects the 
second input terminal 20 to the filter capacitor 72, 74. The 
resistance values of the resistors 84, 86 are similar to the 
filament resistance of the fluorescent lamp so that the high 
frequency ballast circuit 62, 68 work properly due to the 
similar filament resistance.
[0054] By means of the fuse 70 and the fuse 88, the con­
nection circuit 10 shown in FIG. 4 is further protected against 
wrong connection.
[0055] FIG. 5 shows a preferred embodiment of the driver 
stage 26 for driving the load 28, in particular the LED tube 28. 
The driver stage 26 is formed as a switching mode power 
supply (SMPS) driver, which is preferably a buck boost 
power converter as shown in FIG. 5. The driver stage 26 
comprises an input capacitor 90, an inductance 92, a diode 94, 
an output capacitor 96 and a controllable switch 98 for pro­
viding the output voltage V40 and the output current for 
driving the load 28 and in particular the LED unit 28 as shown 
in FIG. 5. The buck boost converter shown in FIG. 5 is 
compatible to wide input voltage ranges and wide output 
voltage ranges so that the different input voltages V30 can be 
set to a desired drive voltage V40 for driving the load 28. The 
buck boost converter is preferred since the mains voltage V10

is different from the high frequency ballast output voltage 
V20. In an alternative embodiment the driver stage 26 is 
formed as a boost converter, a buck converter or a flyback 
power converter.
[0056] When the connection circuit 10 is connected 
directly to mains 16, the rectified voltage V30 is converted to 
a DC current as the output current Ij by means of the driver 
stage 26. If the connection circuit 10 is connected to one of the 
high frequency ballast circuits 62, 68, the high frequency 
current is rectified by the rectifier unit 22 and then converted 
to the DC output current . Since the high frequency ballasts 
behave as a current source and the mains behaves as a voltage 
source, the two connection modes are different. The control 
loop of the switching mode power supply drive 26 adapts its 
control scheme to the connected mains 16 or the connected 
high frequency ballast 62, 68, in order to maintain a constant 
LED current.
[0057] While the invention has been illustrated and 
described in detail in the drawings and foregoing description, 
such illustration and description are to be considered illustra­
tive 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.
[0058] 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. 
[0059] Any reference signs in the claims should not be 
construed as limiting the scope.

1. A connection circuit for connecting a driver device to an 
external power supply for driving an LED unit comprising 
one or more LEDs, the connection circuit comprising:

a pair of first input terminals for connecting the connection 
circuit to an external power supply and for receiving an 
input voltage from the external power supply,

at least one second input terminal suitable for connecting 
the connection circuit to the external power supply and 
for receiving an input voltage from the external power 
supply,

a rectifier unit connected to the pair of first input terminals 
and to the at least one second input terminal for rectify­
ing the input voltage received from the first input termi­
nals and/or the at least one second input terminal and for 
providing a rectified voltage the driver device for driving 
the LED unit,

wherein the at least one second input terminal is connected 
to the rectifier unit only by means of a conductive path 
including a frequency filter; end

wherein the rectifier unit comprises three parallel rectifier 
paths, wherein the first input terminals are each con­
nected to a first and a second of the rectifier paths and the 
at least one second input terminal is connected ο a third 
of the rectifier paths.

2. (canceled)
3. The connection circuit as claimed in claim 1, wherein 

each of the rectifier paths comprises two diodes, wherein the 
input terminals are each connected to one node between the 
two diodes.
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4. The connection circuit as claimed in claim 1, wherein the 
frequency filter is a high pass filter for filtering low frequency 
input voltage.

5. The connection circuit as claimed in claim 1, wherein the 
first input terminals are connected to each other via a high 
pass filter.

6. The connection circuit as claimed in claim 1, wherein the 
frequency filter connected to a pair of second input terminals 
for receiving the input voltage.

7. The connection circuit as claimed in claim 6, wherein the 
pair of second input terminals is connected via an input cir­
cuitry to the frequency filter, wherein the input circuitry com­
prises a plurality of resistors.

8. The connection circuit as claimed in claim 1, wherein the 
pair of first input terminals is connected via an input circuitry 
to the rectifier unit, wherein the input circuitry comprises a 
plurality of resistors.

9. The connection circuit as claimed in claim 1, wherein the 
rectifier unit is connected via an electromagnetic interference 
filter device to the driver device.

10. The connection circuit as claimed in claim 9, wherein 
the electromagnetic interference filter device comprises an 
inductor and a capacitor.

11. The connection circuit as claimed in claim 1, wherein 
the driver device comprises a DC to DC converter for provid­
ing a drive current for driving the LED unit.

12. The connection circuit as claimed in claim 1, wherein 
the frequency filter comprises two capacitors connected in 
series between the at least one second input terminal and the 
rectifier unit.

13. The connection circuit as claimed in claim 1, wherein 
the pair of first input terminals are adapted to be connected to 
mains voltage supply.

14. The connection circuit as claimed in claim 1, wherein 
the pair of first input terminals and the at least one second 
input terminal are adapted to be connected to a high frequency 
ballast circuitry.

15. A apparatus comprising a plurality of lighting ele­
ments, in particular a plurality of LEDs, a driver device for 
driving the lighting elements and a connection circuit as 
claimed in 1 for connecting the driver device to an external 
power supply.
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