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(54) LED light module and lighting system

(57)  Theinvention addresses a light module (6) com-
prising a carrier (2) which at least in parts consists of a
heat conductive material; comprising a light emitting di-
ode (4) which is mounted to a front side of the carrier (2)
and designed for light emission into a main light exit di-
rection (22); comprising a support structure (1) providing
acarrier support (10) which support structure (1) consists
of an at least partial transparent and/or translucent ma-
terial and which support structure (1) is designed for light

transmission; means for connecting the support structure
(1) and the carrier (2); and an inner space (13) which is
built between the carrier (2) and the support structure (1)
with the at least one light emitting diode (4) being posi-
tioned inside the inner space (13), wherein a soft thermal
interface is provided which covers at least one third of a
back side of the carrier, preferred more than 50 % of the
back side of the carrier and even more preferred the com-
plete back side of the carrier.
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Description
Field of the invention

[0001] The present patent application relates to a light
module comprising a carrier which at least in parts con-
sists of a heat conductive material, comprising a light
emitting diode which is mounted to a front side of the
carrier and which is designed for light emission into a
main light exit direction, comprising a support structure
providing a carrier support which support structure con-
sists of an at least partial transparent and/or translucent
material and which support structure is designed for light
transmission, means for connecting the support structure
and the carrier; and an inner space which is built between
the carrier and the support structure (1) with the at least
one light emitting diode being positioned inside the inner
space.

[0002] Furthermore the patent application relates to a
lighting system.

[0003] Light modules for lighting systems are normally
mounted to a housing of the lighting system. In order to
change the light module a cover needs to be removed
from an opening of the housing in order to get access to
the lighting module. The maintenance of these state of
the art lighting systems is relatively complex and time
consuming.

[0004] The European Patent Application 12178 841.8
of the applicant discloses a lighting system with a sealed
light module which allows easy assembly and mainte-
nance. Thelighting module comprises an atleast partially
transparent support structure and a carrier with a plurality
of light emitting diodes fixed to the carrier. Additionally,
a sealing is provided to seal an inner space built between
the carrier and the support structure from the environ-
ment and to fix the carrier to the support structure. The
design of the sealed light module allows a one-step as-
sembly of the light module to a housing of the lighting
system. The support structure is part of the light module.
It acts as a carrier for the carrier and the light emitting
diodes fixed to the carrier. The light module itself defines
a closing mean for the opening of the housing of the light-
ing system.

Summary of the invention

[0005] The problem to be solved by this invention is to
make assembly of the light module easier and to provide
alighting system withimproved heat dissipation and elec-
trical insolation.

[0006] To achieve the improved light module design
the invention is characterized in that a soft thermal inter-
face is provided which covers at least one third of a back
side of the carrier, preferred more than 50 % of the back
side of the carrier and even more preferred the complete
back side of the carrier.

[0007] The particular benefit of the invention is that a
thermal interface which covers a back side of the carrier
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provides an electric insolation and improved heat dissi-
pation at the same time. The carrier holds at least one
light emitting diode and/or further electronic components
for driving and powering the at least one light emitting
diode. The carrier may be a printed circuit board or com-
prises the same. The carrier may be made of metal, e.
g. aluminum, and functions as a heat conductive plate
which allows heat generated by the light emitting diodes
to dissipate. The support structure gives stability to the
LED light module. At the same time, the light-transmis-
sive support structure defines a light outlet surface of the
module.

[0008] The carrier is fixed to a support structure
through which light is emitted from the at least one light
emitting diode to the outside of the light module. The
support structure may have at least one lens or other
refractive element for guiding the light emitted by the light
emitting diode. E. g, the support structure is partially or
completely made of a clear, transparent or translucent
material. Preferably, the support structure is made of a
plastic material which is electrically non-conductive.
[0009] Theinventive design of the light module provide
excellent thermal properties as only the carrier and the
thermalinterface define a thermal path from the heatgen-
erating devices (light emitting diode and/or electric com-
ponents located on the carrier) to an external heat sink.
Additional components, e. g. an electrically non-conduc-
tive pad or a gel coating are unnecessary.

[0010] According to a preferred embodiment of the in-
vention a sealing is provided which seals the inner space
of the LED light module against environment. The sup-
port structure may have at least one carrier support which
holds the carrier in a defined position with respect to the
support structure and any optical elements of the support
structure. Moreover, the support structure may provide
aside wall which defines a trench together with the carrier
support. The trench may hold a sealing which is used as
a connecting mean and fixes the carrier to the support
structure. The sealing may provide the soft thermal in-
terface.

[0011] Preferably, the sealing and/or the soft thermal
interface provide a dielectric strength of at least 5 kV/mm.
A dielectric strength of 10 kV/mm or more is preferred as
it allows a thin sealing design especially with respect to
the thermal interface covering the back side of the carrier.
E. g., to provide an insolation of 500 V, the sealing thick-
ness needs to be 0.1 mm at a dielectric strength of 5 KV.
However, due to production, 0.1 mm to 3 mm seem to
be reasonable.

[0012] According to afurther embodiment of the inven-
tion the sealing and/or the soft thermal interface have a
heat connectivity which is greater than or equal to a heat
connectivity of air. Due to its heat conductive properties
the sealing and/or the soft thermal interface may dissi-
pate heat generated by the light emitting diodes. There-
fore, the sealing defines a both isolating and heat con-
ductive coating for the carrier.

[0013] Tofix the carriertothe support structure atleast
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one edge of the carrier and/or one edge of the support
structure may be held within the sealing. Preferably, all
edges of the carrier are held within the sealing. The seal-
ing surrounds the support structure as well as the carrier
atleast partially. Itis preferably the only connecting mean
between the carrier and the support structure. No screw,
clip or the other connecting means are used for connect-
ing the carrier and the seal. Depending on the material
properties of the sealing the connection can be perma-
nent or detachable.

[0014] The sealing may be made of an at least semi-
elastic plastic material, silicone or the like. Preferably,
the sealing and/or the soft thermal interface are mold or
castorglue. The trench defined by the at least one carrier
support and the side wall of the support structure is pref-
erably designed as a surrounding trench which contains
the sealing.

[0015] Preferably, the sealing and/or the soft thermal
interface are processed by low pressure injection mold-
ing. It may be a hot melt made only on a polyamide base.
The sealing and/or the soft thermal interface preferably
consist of a soft material with a hardness of 20 to 100
durometer shore A. Applicants research shows good
properties at a hardness of 60 durometer shore A.
[0016] In practice the thermal interface covering the
back side of the carrier has a thickness of 0.1 to 3 mm.
Within this range the thermal interface allows electrical
isolation as well as good heat conductivity and sufficient
elasticity to allow a smooth arrangement of the sealed
light module to the heat sink.

[0017] According to a preferred embodiment of the in-
vention the thermal interface is an integral part of the
sealing. The same material is used for the thermal inter-
face and the sealing, E. g. sealing and thermal interface
are made of silicone.

[0018] Accordingto afurther embodiment of the inven-
tion a plug or connection harness is fed through the seal-
ing. E.g. the sealing in this case both seals the inner
space and the plug or connection harness. The sealing
and pull-force protection of the connection harness is in-
jection molded and the carrier and the support structure
are connected within the same production step.

[0019] The inventive light system comprises the LED
light module and a heat sink for dissipating heat gener-
ated within the light module. The heat sink is in smooth
contact to the thermal interface which covers the back
side of the carrier. The heat sink may be fixed to a hous-
ing, or the heat sink is an integral part of the housing.
Preferably, the LED light module is detachable connect-
ed to the heat sink.

[0020] The specific hardness of the sealing and/or the
soft thermal interface allow a smooth arrangement and
plain contact area between the sealing and a heat sink.
Preferably, the heat sink may be in close contact to the
thermal interface covering the back side of the carrier. It
is a special benefit of the invention that the contact sur-
face of the heat sink as well as a corresponding contact
surface defined by the back side of the carrier can provide
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areduced surface quality. The surface roughness of the
contact surfaces may increase as the soft thermal inter-
face which is arranged between the contact surfaces
adapts itself and achieves a good heat conductivity even
at low surface qualities. Therefore, low cost production
of the sealed light module, the heat sink, and the lighting
system becomes available.

[0021] The lighting system provides excellent thermal
properties as the thermal path solely consists of the car-
rier and the electronic components fixed to the carrier
(e.g. printed circuit board assembly PCBA) and the ther-
malinterface. No additional base plate or other rigid com-
ponent is required. Moreover, no additional insulation or
heat conducting material is necessary (e. g. glued sili-
cone film or interlayer).

[0022] Even if the carrier deforms due to thermal ef-
fects the soft thermal interface still ensures the smooth
contact between the carrier and the heat sink. Due to its
softness position and form tolerances of the carrier can
be compensated by the soft thermal interface and good
heat dissipating properties can be reached.

[0023] The design of the lighting systems allows an
easy maintenance and exchange of the LED light mod-
ule. As the heat sink is fixed to the housing and is not
part of the LED light module the assembly is easy. More-
over, the LED light module can be built at low costs.
[0024] As the LED light module contains the at least
partially transparent or translucent support structure the
assembly of the lighting system becomes very easy.
While assembly of a light module typically requires the
removal of a cover from an opening of a housing in a first
step and the exchange of the light module held in the
housing thereafter the invention allows a one-step as-
sembly as the support structure is an integral part of the
light module.

[0025] Further advantages and embodiments of the in-
vention are disclosed in the dependent claims.

Brief description of the drawings

[0026] The present invention will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings which are given by
a way of illustration only, and thus, are not limitive to the
present invention.

[0027] In the drawings:

Fig. 1 shows a sectional view of a sealed LED light
module in a first embodiment;

Fig.2 showstheassembly of aninventivelighting sys-
tem comprising the sealed LED light module
shown in fig. 1, a housing, and a heat sink;

Fig. 3 shows the sealed LED light module of fig. 1
mounted in the housing of the lighting system;

Fig.4  shows a sectional view of the sealed LED light
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module in a second embodiment;

Fig. 5 shows a sectional view of a sealed LED light
module in a third embodiment;

Fig. 6 shows a sectional view of a sealed LED light
module in a forth embodiment; and

Fig. 7 shows a sectional view of a sealed LED light

module in a fifth embodiment.
Detailed description of the drawings

[0028] Infig. 1 a sectional view of an inventive sealed
light module 6 is shown. A support structure 1 holds a
carrier 2 by means of a sealing 3. A plurality of light emit-
ting diodes 4 is fixed to a front side 5 of the carrier 2. The
light emitting diodes 4 emit light through the at least par-
tially transparent and/or translucent support structure 1
into a main light-exit direction 22 of the light module 6.
[0029] The carrier 2 carrying the light emitting diodes
4 on its front side 5 may also support further electronic
components not shown which may be used for driving
and/or powering the light emitting diodes 4. In this em-
bodiment of the invention the carrier 2 is made of metal
and provides means for electrical connecting light emit-
ting diodes 4 and/or the further electronic components
to an energy source. The carrier 2 is a rectangular carrier
2 with four edges 7, 8 which are enclosed by the sealing 3.
[0030] The support structure 1 has a surrounding side
wall 9 as well as a surrounding carrier support 10 which
carries the carrier 2 and defines a mounting position of
support structure 1 and carrier 2. The side wall 9 and the
carrier support 10 define a trench 11 which holds the
sealing 3.

[0031] Moreover, refracting optical structures 12 allo-
cated to the light emitting diodes 4 are part of the support
structure 1. The refracting optical structures 12 are de-
signed in such a way that a desired light distribution is
provided by the sealed light module 6. E. g., the refracting
light structures 12 are built as lenses 12.

[0032] Thesupportstructure 1 and the carrier 2 located
to the support structure 1 define an inner space 13. The
sealing 3 interacts with a surface 14 of the trench 11 and
the edges 7, 8 of the carrier 2 to fix the carrier 2 to the
supportstructure 1 and to seal the inner space 13 against
the environment. The light emitting diode 4 which may
be light emitting diodes are arranged inside the sealed
inner space 13.

[0033] The sealing 3 provides a thermal interface 15
which covers a back side 16 of the carrier 2. The back
side 16 of the carrier 2 is a plane back side 16 and com-
pletely covered by the sealing 3 and/or the thermal inter-
face 15. In this embodiment of the invention the sealing
3 is made of a silicone material. The sealing 3 may also
consist of any other suitable semi-elastic plastic material.
It provides a hardness of 20 to 100 durometer shore A
and a dielectric strength of 5 kV/mm or more. Moreover,
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the sealing 3 is built of a heat conductive material which
allows heat generated by driving the light emitting diodes
4 to be dissipated. According to a preferred embodiment
the heat connectivity of the sealing 3 is equal to or greater
than the heat connectivity of air.

[0034] With respect to the lighting system 17 shown in
fig. 2 and 3 the heat sink 18 is fixed to a housing 19 of
the lighting system 17. The housing 19 provides an open-
ing 20 designed for assembly of the sealed light module
6. When mounting the sealed light module 6 to the open-
ing 20 of the housing 19 the thermal interface 15 which
covers the back side 16 of the carrier 2 adapts itself to a
flat contact surface 21 of the heat sink 18. With the light
module 6 being mounted to the opening 20 the flat sur-
face 21 of the heat sink 18 is in smooth contact to the
thermal interface 15.

[0035] Asthethermalinterface 15 covers the back side
16 of the carrier 2 completely or to a large extent the
lighting system 17 provides electrical isolation as well as
heat conductivity by means of the sealing 3. Moreover,
the soft sealing material allows easy assembly of the
lighting system 17 even if the back side 16 of the carrier
2 or the contact surface 21 of the heat sink 18 provides
reduced surface qualities. Accordingly, the housing 19,
the heat sink 18 and/or the light module 6 can be pro-
duced at low costs while achieving a low thermal resist-
ance between these components.

[0036] According to Fig 4 the sealed LED light module
6 may provide a sealing 3 and a separate thermal inter-
face 15 covering the back side 16 ofthe carrier 2. Different
materials can be used for the sealing 3 and the thermal
interface 15. For example, the sealing 3 is built at first to
connect the carrier 2 to the support structure 1. Thereaf-
ter, the thermal interface 15 is built by casting with the
sealing 3 being used as a mold and defining the boundary
of the thermal interface 15.

[0037] According to afurther embodiment of the inven-
tion shown in Fig. 5 the sealing 3 may define an edge 25
with respect to the thermal interface 15. The edge 25
formed by the sealing 3 simplifies the assembly of the
lighting system 17 as the sealing 3 serves as a guide
when fixing the heat sink 18 to the thermal interface 15.
[0038] Fig. 6 shows afurther embodiment of the inven-
tion. According to this embodiment the heat sink 18 is an
integral part of the housing of the lighting system 17.
[0039] According to afurther embodiment of the inven-
tion shown in Fig. 7 a connection harness 26 is provided.
The connection harness 26 is fed through the sealing 3
of the light module 6 and connected to the carrier 2. In
this embodiment of the invention the sealing 3 seals both
the inner space 13 and the connection harness 26. It also
connects the support structure 1 and the carrier 2 as it
coats the edges 7, 8 of the carrier 2 and corresponding
edges 27, 28 of the carrier support 10.

List of reference numbers

[0040]
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1 support structure

2 carrier

3 sealing

4 light emitting diode

5 front side

6 sealed LED light module

7 edge

8 edge

9 side wall

10  carrier support

11 trench

12  optical structure

13  inner space

14  surface

15  thermal interface

16  back side

17  lighting system

18  heat sink

19  housing

20  opening

21 surface

22 main light-exit direction

25 edge

26  connection harness

27 edge

28 edge

Claims

1. LED light module (6) comprising
- a carrier (2) which at least in parts consists of
a heat conductive material;
- a light emitting diode (4) which light emitting
diode (4) is mounted to a front side of the carrier
(2) and/or which light emitting diode (4) is de-
signed for light emission into a main light exit
direction (22);
- a support structure (1) providing a carrier sup-
port (10) which support structure (1) consists of
an atleast partial transparent and/or translucent
material and which support structure (1) is de-
signed for light transmission;
- means for connecting the support structure (1)
and the carrier (2);
- an inner space (13) which is built between the
carrier (2) and the support structure (1) with the
at least one light emitting diode (4) being posi-
tioned inside the inner space (13);
characterized in that a soft thermal interface
(15) is provided which covers at least one third
of a back side (16) of the carrier (2), preferred
more than 50 % of the back side (16) of the car-
rier (2) and even more preferred the complete
back side (16) of the carrier (2).

2. LED light module (6) comprising
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- acarrier (2) which is made of a heat conductive
material;

- at least one light emitting diode (4) which is
fixed to a front side (5) of the carrier (2);

- a soft thermal interface (15) which covers a
back side (16) of the carrier (2) at least partially
wherein a thermal path from the light emitting
diode (4) to an external heat sink (18) consists
solely of the carrier (2) and the soft thermal in-
terface (15).

LED light module (6) according to claim 1or 2 char-
acterized in that a sealing (3) is provided which
seals the inner space (13) against an environment,
and/or that the support structure (1) has at least one
side wall (9) which defines a trench (11) together
with the atleast one carrier support (10) and wherein
the trench (11) holds the sealing (3) which interacts
with at least one edge (7, 8) of the carrier (2) and a
surface (14) of the trench (11) to fix the carrier (2) to
the support structure (1), and/or that the sealing (3)
provides the soft thermal interface (15).

LED light module (6) according to one of the claims
1 to 3 characterized in that the sealing (3) and/or
the soft thermal interface (15) consist of an electri-
cally non-conductive material and/or that the sealing
(3) and/or the soft thermal interface (15) provide a
dielectric strength of at least 5 kV/mm, preferred 10
kV/mm or more.

LED light module (6) according to one of the claims
1 to 4 characterized in that the sealing (3) and/or
the soft thermal interface (15) consist of a adaptable
material and/or that the sealing (3) and/or the soft
thermal interface (15) have a hardness of 20 to 100
durometer shore A.

LED light module (6) according to one of the claims
1 to 5 characterized in that a heat conductivity of
the sealing (3) and/or the soft thermal interface (15)
are greater than or equal to a heat conductivity of air.

LED light module (6) according to one of the claims
1 to 6 characterized in that the sealing (3) and/or
the soft thermal interface (15) consist of a silicone
material or a glue or an adhesive material.

LED light module (6) according to one of the claims
1 to 7 characterized in that the thermal interface
(15) which covers the back side (16) of the carrier
(2) has a thickness of 0.1 to 3.0 mm.

LED light module (6) according to one of the claims
1to 8 characterized in thatthe softthermalinterface
(15) is an integral part of the sealing (3) and/or that
the same material is used for the sealing (3) and the
soft thermal interface (15).
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LED light module (6) according to one of the claims
1 to 9 characterized in that the sealing (3) seals a
plug and/or a connection harness (26).

A lighting system (17) comprising

- a LED light module (6) according to one of the
claims 1 to 10;

- a heat sink (18) for dissipating heat from the
LED light module (6); wherein the heat sink (18)
is in close contact to the thermal interface (15)
which covers the back side (16) of the carrier (2)
and/or the thermal interface (15) is adapted to
a flat contact surface (21) of the heat sink (18)
by means of the heat sink (18).

Lighting system (17) according to claim 11 charac-
terized in that the heat sink (18) and/or the housing
(19) is detachable connected to the sealed light mod-
ule (6).

Lighting system (17) according to claim 11 or 12
characterized in that the flat contact surface (21)
of the heat sink (18) is in a parallel orientation to the
back side (16) of the carrier (2).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, hamely:

1. claims: 1(completely); 3-13(partially)

LED T1ight module comprising a carrier, a LED mounted to a
front side of the carrier, a support structure designed for
light transmission and a soft thermal interface which covers
at least one third of a back side of the carrier.

2. claims: 2(completely); 3-13(partially)

LED Tight module comprising a carrier, a LED mounted to a
front side of the carrier, a soft thermal interface which
covers at least partially a back side of the carrier wherein
a thermal path from the LED to an external heat sink
consists solely of the carrier and the thermal interface.
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