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Dooooood
SPESIFICATION

[Title of Invention]

Camera with heating element

[Field]
The present disclosure relates to a camera comprising at least one heating element, in
particular to a camera comprising at least one heating element for use on a vehicle, for example,

on a commercial vehicle.

iBack Ground]

In recent times it has been increasingly considered to use, besides conventional mirrors
as means for indirect vision, in addition to or as replacement for these mirrors, camera systems
or image capturing systems as means for indirect vision, wherein an image capturing unit, e.g. a
camera, continuously detects a recorded image, and wherein the (video) data captured by the
image capturing unit are submitted, for example by means of a calculation unit and possibly
after further processing, to a display unit within the driver’s cab, which display unit permanent-
ly, always visible, and in real time displays the respective captured field of vision and possibly
further information, e.g. collision notices, distances or the like, regarding the area around the

vehicle.

The cameras are usually attached to the outside of the vehicle and aligned such that the desired
field of vision of the vehicle environment can be captured. Thus, the cameras are exposed to
weather conditions prevailing at the location of the vehicle. In particular at cold temperatures,
for example in winter, the cover glass and/or the camera lens may be covered with frost and/or
condensation and, thus, the camera functions may be adversely affected. Here, particularly the
optical elements of the camera that are located at the outstde of the housing and, thus, in direct
contact with the surrounding environment may be covered with frost and/or condensation. Also
the function and image quality of cameras arranged on the vehicle, such as, for example, rear-
view cameras, may be affected by frost and/or condensation. Especially after repeated for-

mation of condensation and/or frost, these components may eventually suffer damage.

In order to avoid or solve the problem of frost and/or condensation on the outer optical elements

of the camera, it is known to arrange heating elements within the camera and in the vicinity of



(18) JP 2015-113118 A 2015.6.22

the optical elements, for example, on the object side near the lens and/or the cover glass. This 1s
often relatively complex with regard to installation of the heating elements within the camera
housing during the manufacturing process. Moreover, a camera housing usually made of metal
has a better thermal conductivity compared to the optical elements usuatly made of plastics or
glass, and thus, when providing the heating elements within the housing, the larger part of the
thermal energy introduced by the heating elements is received by the camera housing or possi-
bly even lead away from the optical elements, so that only a minor part of this thermal energy

may cause heating of the optical elements.

DE 102 59 795 Al discloses an image generation device for installation in a roof portion or an
exterior mirror of a vehicle. In order to achieve small-dimensional components as well as for
thermo technical reasons, the disclosed image generation device is characterized by its structur-
al design. The camera comprises at least one rigid first circuit board for highly complex semi-
conductors with at least one optical image capturing sensor, and a second circuit board for all
other components, wherein the first and second circuit boards are arranged on, and preferably

glued to, a metal base plate.

DE 10 2010 015 398 B3 discloses a mirror replacement system for a vehicle. The mirror re-
placement system comprises an image capturing unit, a supply unit and a display unit. The dis-
play unit is adapted to be arranged within the vehicle and visible for the driver. With regard to
sealing, the image capturing unit and the supply unit are arranged in separate nstallation spaces,

and respectively arranged separate from and outside of the display unit.

DE 102011 199 594 A1 discloses a device for a motor vehicle, which is formed with a housing
and adapted to process image data of an image capturing unit, wherein at least two circuit plates
with electronic components for processing image data are arranged in parallel and spaced from
each other within the housing, and wherein at least one heat dissipation element is arranged
within and/or on the housing, which heat dissipation element serves for dissipating the heat

generated during operation of the electronic components.

DE 102012 019 647 Al relates to a camera for a digital rear-view mirror. The disclosed camera
comprises a lens and an image sensor, the lens and the image sensor being arranged within a
common housing. The electronics for operating the camera are arranged on at least one side of

the lens. Thus, the heat dissipated from the circuit boards of the camera electronics may be used
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for heating up the lens, and, thus, no separate heater is required. As a result, power consumption

of the camera may be reduced.

[Summary]
It is an object of the present disclosure to provide a camera that can be permanently and reliably
used outdoors, resist frost and condensations caused by temperature differences and, thus, oper-

ate fault-free, while ensuring cost-effective and simple production.

This object is solved by a camera including the features of claim 1. Preferred embodiments are

specified in the dependent claims.

The present disclosure is based at least in part on the idea to provide a camera for use in vehi-
cles, in particular commercial vehicles, the camera comprising a housing, at least one optical
element arranged within the housing, at least one group of circuit boards arranged within the
housing and provided with at least one circuit board, the group of circuit boards having at least
one active circuit for executing a direct camera function, and at least one heating element
adapted to heat up the group of circuit boards, the optical element, and/or the housing. The at
least one heating element is directly attached to one of the circuit boards of the group of circuit
boards, wherein directly attached also includes partially integrating or embedding the at least
one heating element in the circuit board of the group of circuit boards. Arrangement of the heat-
ing elements directly on one of the circuit boards of the group of circuit boards may be effected
alternatively or additionally to further heating devices arranged within the camera, for example

heating devices arranged on the object side with regard to the optical element.

The component to be preferably heated up is the component that is in direct contact with the
environment and, therefore, exposed to weather conditions. If the camera is, for example, pro-
vided with a cover glass, it is primarily the cover glass, which cover glass may also be consid-
ered an optical element, that has to be heated up in order to eliminate frost or condensation on
said cover glass. In cameras without cover glass, it primarily is the optical element which is in
direct contact to the environment that has to be heated up, for example, the lens. Usually, the

camera is sealed against entry of moisture.

Within the meaning of the present disclosure, the term “circuit board” means a circuit board

that is a carrier for electronic components. The circuit board serves for mechanical attachment



(20) JP 2015-113118 A 2015.6.22

and electrical connection. The circuit board is preferably made of an electrically insulating ma-

terial with conducting connections being provided thereon.

Further, an active circuit is a circuit comprising, for example, semiconductors. The active cir-
cuit is adapted to carry out direct functions of the camera. These direct camera functions in-
clude all functions directly related to image generation, such as, for example, image capturing,
image processing and image display. Examples include the digital image capturing unit (or im-
age sensor), video transmission by means of LVDS (Low Voltage Differential Signaling) serial-
izer, video transmission by means of processors, but also an electric power source, which all

carry out direct camera functions.

In contrast to the direct camera functions, indirect camera functions are those functions that are
not necessary for image generation. Examples include heaters, infrared illumination, or micro-

phones.

The heating element may be an active component, such as, for example, a semiconductor, or a
passive component, such as, for example, a coil, an electrical resistance, etc. Moreover, it may
be advantageous to also use the heat generated by the electrical components arranged on the

group of circuit boards for heating up the optical element.

Arranging the at least one heating element directly on the circuit board of a group of circuit
boards, which is already provided in the camera and has an active circuit for carrying out direct
camera functions, allows for efficient and cost-effective production, as no modifications have to
be made with regard to the camera housing. The heat transfer to the components to be prefera-
bly heated up is increased. Preferably, at least one heating element is applied to the circuit
board by means of a resistor layer. The at least one heating element is preferably connected
with a power source and, for example, a control device, which supply control signals and elec-
trical energy, which is then converted into heat, to the at least one heating element. Preferably,
the electrical connection to the power source and/or to the control device is also printed on the

circuit board.

In one embodiment of the present disclosure, the active circuit is a digital image capturing unit.
In this case, at least one heating element that is connected with lines on the circuit board for

power supply is arranged on the circuit board on which the digital image capturing unit is locat-
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ed. In a further embodiment, the active circuit is adapted to transfer video data to, for example,
a display unit arranged within a vehicle, in particular a commercial vehicle, which display unit
is visible to the driver. Moreover, in a further embodiment, the active circuit may be adapted for
processing the video data which, after processing, are transferred to the display unit. In a further
embodiment, the active circuit is an electrical power source supplying the at least one heating

element and/or further electronic components of the group of circuit boards with electrical en-

ergy.

In one embodiment, the group of circuit boards comprises a single circuit board to which both
the digital image capturing unit and the at least one heating element are directly attached. In a
further embodiment, the group of circuit boards comprises at least two circuit boards that are
electronically or mechanically connected to one another. Here, the digital image capturing unit
is provided on one circuit board of the group of circuit boards and the at least one heating ele-

ment is directly attached to at least one other circuit board of the group of circuit boards.

Preferably, at least one heat conducting element is provided, which is arranged between the at
least one heating element and the housing and adapted to transfer heat generated by the heating
element and/or the group of circuit boards to the housing. The heat conducting element prefera-
bly has a large surface, i.e. a large heat conducting surface, in order to effectively supply and
transmit the heat generated by the heating element to the housing and, thus, to the optical ele-
ment. In order to primarily heat up the optical element, the connection between heating element
and the housing, which connection is formed by the heat conducting element, is directly adja-

cent 1o the optical element in a preferred embodiment of the present disclosure.

In a further embodiment, at least one heating element is attached on a side of the circuit board
of the group of circuit boards, which side is facing away from the optical element. Alternatively
or additionally, at least one heating element is attached on a side of a circuit board of the group
of circuit boards, which side is facing the optical element. Moreover, at least one heating ele-
ment may be arranged and adapted to supply convective heat to the optical element, for exam-
ple, a lens with lens system, by arranging the heating element such that one radiating surface of
the heating element faces the optical element and/or is arranged directly adjacent to the optical
element. In one embodiment of the present disclosure, where the group of circuit boards com-

prises at least two circuit boards, heating elements may be arranged on the side(s) of at least one
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of the circuit boards of the group of circuit boards facing away from and/or facing the optical

element.

In a preferred embodiment, at least one heat conducting element is directly arranged between a
circuit board of the group of circuit boards and the housing and/or directly between the at least
one heating element and the housing. The heat conducting element is preferably made of a ma-
terial having good thermal conductivity, like silver, copper, and/or aluminium. At least one heat
conducting element is preferably a heat conductive adhesive, a thermal paste and/or a heat con-
ducting pad. The heat conducing element may, for example, be a single-component epoxy resin
adhesive made of solvent-free reaction resin, or an adhesive with fillers to which solid compo-
nents like quartz powder, chalk, metal powder, soot etc. are added in order to improve thermal
conductivity. In one embodiment, at least one circuit board of the group of circuit boards is
fixed to the housing by means of at least one heat conducting element. In a preferred embodi-
ment, the heat conducing element fully extends over at least one heating element that is at-
tached to a circuit board of the group of circuit boards, so that the surface for effective heat

transfer is maximized.

In a further embodiment, a temperature sensor is provided within the camera housing in order to
detect the temperature within the housing. The temperature sensor detects the temperature with-
in the housing and provides a corresponding temperature signal to a control unit connected to
the temperature sensor, which control unit is adapted to control the at least one heating element
in dependency of the temperature detected by the temperature sensor. Thus, the thermal per-
formance of at least one heating element may be effectively controlled, i.e. the at least one heat-
ing element only emits heat if the temperature within the housing drops below a predefined
threshold. Moreover, the thermal output of the at least one heat conducting element may be
proportional to the temperature within the housing, i.e. higher at low temperatures than at high
temperatures. Also, the temperature sensor as well as respective control elements for the heat-

ing element may be arranged on a circuit board of the group of circuit boards.

In a further embodiment, at least one heating element is dependent on the temperature within

the housing, i.e. its thermal performance depends on the temperature within the housing.

Moreover, in preferred embodiments, a cover glass is provided which, in such embodiments, is

considered to be the optical element to be heated up. The cover glass may seal the housing on
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the object-side in an airtight and/or watertight manner. The cover glass is preferably connected
to the housing and is also heated up by the housing, which is heated by the at least one heating
element, so that frost and/or condensation forming on the cover glass may be avoided or elimi-

nated.

The inside of the camera housing is divided into, for example, cylindrical inner portions having
different diameters and graduations, although other shapes of the inner portions are conceivable.
Here, one circuit board of the group of circuit boards is preferably mounted to a ring-shaped
housing inner flange surface of an inner portion. The optical element is screwed into a cylindri-
cal inner portion of the housing via a thread whose diameter is equal to or smaller than the in-

ternal diameter of the housing inner flange surface.

The camera according to the present disclosure may be applied wherever an outdoor operation
requires the ability to withstand weather conditions like frost and/or dew and/or condensation.
The camera according to the present disclosure may, for example, be used for monitoring prop-

erty, public places, or public transport.

Within the meaning of the present disclosure, “directly’ attaching, arranging or connecting a
component with regard to another component means that no third component is located be-
tween the two components. Directly attaching, for example, the heating element to a circuit
board of the group of circuit boards means that no further component is located between the
heating element and the respective circuit board. Merely the use of an adhesive, a screw con-
nection, or a welding connection between the two components is allowed, so that the two com-

ponents are still directly attached, arranged, connected, and/or contacted to one another.
[Brief Description of the Drawings]
In the following, the present disclosure will be explained in an exemplary manner by means of

the accompanying drawings, in which:

Fig. 1 shows a sectional view of a first embodiment of a camera according to the present dis-

closure, the camera being provided with at least one heating element,

Fig. 2 shows a schematic plan view of a circuit board,
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Fig. 3 shows a sectional view of a further embodiment of a camera according to the present

disclosure, the camera being provided with at least one heating element,

Fig. 4 shows a sectional view of a further embodiment of a camera according to the present

disclosure, the camera being provided with at least one heating element,

Fig. 5 shows a sectional view of a further embodiment of a camera according to the present

disclosure, the camera being provided with at least one heating element,

Fig. 6 shows a sectional view of a further embodiment of a camera according to the present

disclosure, the camera being provided with at least one heating element,

Fig. 7 shows a sectional view of a further embodiment of the camera according to the present

disclosure, the camera being provided with at least one heating element, and
Fig. 8 shows a schematic chart of a camera with the group of circuit boards.

[Description]
Fig. 1 shows a first embodiment of a camera 20 according to the present disclosure. The camera
20 1s provided with a housing 22 including cylindrical inner portions 21, 23, 25 having different
diameters. A group of circuit boards having a single circuit board 10, which is arranged in the
inner portion 21, and an optical element 24, which is arranged in the inner portion 25 whose
diameter is smaller than the diameter of inner portion 21, are arranged within the housing 22.
The mner portion 25 is stepped with regard to the inner portion 23 and has a housing inner
flange surface 210. The circuit board 10 is attached to a housing mner flange surface 210. The
optical element 24 is, for example, a lens with lens system and is screwed into the housing 22 at
the inner portion 25, whose diameter is smaller than the diameter of inner portion 23, by means
of a thread 250. On the object-side, the housing 22 is sealed in an airtight and/or watertight
manner by a further optical element in the form of a cover glass 26. The cover glass 26 is ex-
posed to the environment and to weather cdnditions. As can be further taken from Fig. 1, a digi-
tal image capturing unit 16, through which an optical axis 17 of the camera extends, is provided

on a side of the circuit board 12 which faces the optical element 24.
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In the embodiment shown in Fig. 1, two heating elements 18, 19 are attached to a side of the
circuit board 12 of the circuit board 10 which faces away from the optical element 24, for ex-
ample, by means of a resistor layer. Further, at least one electronic component 14 is attached to
a side of circuit board 12 which faces away from the optical element 24. Within the meaning of
the present disclosure, the electronic component 14 is an active circuit for carrying out direct

camera functions.

Two heat conducting elements 28, 29, which are adapted to transfer heat from the circuit board
12 into the housing 22, are provided for attaching the circuit board 10 to the housing 22. In ad-
dition to the heating elements 18, 19, an attachment device may be provided, which fixes the
circuit board 10 to the housing 22. The housing 22, which is preferably made of thermally con-
ductive material like, for example, metal, can transfer the heat generated by the heating ele-
ments 18, 19 to the optical elements 24, 26. The optical element 24 at least partially extends

from the inner portion 25 into the inner portion 23.

When actuating the heating elements 18, 19, firstly, circuit board 12 is heated up. Simultane-
ously, the left portion of the housing 22 (see Fig. 1) is at least partially heated up by the heating
elements 18, 19 by means of convection. The heated circuit board 12, which is connected to the
heat conducting elements 28, 29, transfers the heat into the housing 22. The heat of the housing
22 1s then transferred to the optical element 24 and to the cover glass 26 via a thread 250, and
frost and/or condensations on these components are eliminated or a formation thereof is pre-
vented. Here, it is preferable to provide a long thread 250, which extends almost over the entire
length of the optical element 24, in order to maximize the effective heat transfer surface be-
tween the housing 22 and the optical element 24. Moreover, it is preferable to fix the cover
glass 26 to the housing 22 by means of a heat conducting attachment, so that the cover glass 26

may be effectively heated up.

Fig. 2 shows a schematic plan view of an exemplary circuit board 10 comprising a circuit board
12 with at least one electronic component 14 arranged thereon, as well as conductors and cir-
cuits that are not explicitly shown. The digital image capturing unit 16 is arranged on the circuit
board 12. The digital image capturing unit 16 is, for example, a CCD- or CMOS sensor, which
comprises light sensitive electronic components, which function is based on the inner photo

effect.
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At least one heating element 18 is directly attached to the circuit board 12. In the example
shown in Fig. 2, a total of 13 heating elements are arranged across one side of the circuit board
12; the number of heating elements may, however, vary. In further embodiments, at least one
heating element may be additionally or alternatively provided on the rear side of the circuit
board 12. Preferably, the heating elements 18 are arranged at the outer edge of circuit board 12.
The at least one heating element 18 is connected with a control unit (not shown) via not explic-
itly shown lines, and is controlled and supplied with electrical energy by this control unit. The
at least one heating element 18 is adapted to transform the electrical energy supplied by the

control unit to thermal energy.

Referring to Fig. 3, a further embodiment of the camera 30 according to the present disclosure
is shown. The camera 30 of Fig. 3 differs from camera 20 of Fig. 2 in the arrangement of the
heating elements 18, 19 on the circuit board 12 with regard to the optical element 24 and the
heat conducting elements 38, 39. According to Fig. 3, two heating elements 18 are attached to a
side of the circuit board 12 which faces the optical element 24. Two heat conducting elements
38, 39 are attached to the ring-shaped housing inner flange surface 210 and, thus, fix circuit
board 10 to the housing 22 at the inner portion 21. The two heating elements 18, 19 extend from
the circuit board 12 and at least partially into the inner portion 23, into which portion also the
optical element 24, which is screwed to the housing 22 via the thread 250, protrudes. According
to the embodiment shown in Fig. 3, the heat conducting elements 38, 39 extend between the

cylinder surface of inner portion 23 and the lateral surface of the heating elements 18, 19.

Thus, the heating elements 18, 19 may both heat up the circuit board 12 by means of direct con-
tact and the optical elements 24, 26 by means of convection. Moreover, due to the configuration
of the heat conducting elements 38, 39, heat transfer takes place both directly between the cir-
cuit board 12 and the housing 22, and directly between the heating elements 18, 19 and the
housing 22. The heat conducting housing 22 may transfer this heat to the optical elements 24,

26.

When actuating the heating elements 18, 19, firstly, the circuit board 12 and, via heat conduct-
ing elements 38, 39, the housing 22 are heated. Further, heat transfer takes place between the

heated circuit board 12 and the housing 22 due to the heat conducting elements 38, 39 that are
arranged therebetween. The heated housing 22 may then produce a heat input to the optical el-

ement 24 and the cover glass 26 in order to eliminate frost and/or condensation thereon or to
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prevent formation of the same. Further, both the housing 22 and the optical element 24 may be

heated up by the heating elements 18, 19 by means of heat convection.

Referring now to Fig. 4, a further embodiment of a camera 40 according to the present disclo-
sure is shown. The camera 40 of Fig. 4 differs from camera 30 of Fig. 3 in the configuration of
housing 22 which, besides inner portions 21, 23, 25, comprises a stepped cylindrical inner por-
tion 27 arranged within the inner portion 21 and the inner portion 23, as well as in the arrange-
ment of the heat conducting elements 48, 49, 58, 59. Thus, in addition to the ring-shaped hous-
ing inner flange surface 210, the housing 22 also comprises a further ring-shaped housing inner
flange surface 270, which is parallel with regard to the inner flange surface 210 of the housing.
Consequently housing 22 is provided with the additional inner portion 27 into which the heating
elements 18, 19 at least partially extend. As already shown in Fig. 1, the heat conducting ele-
ments 48, 49 are provided directly between the circuit board 12 and the housing 22 at the hous-
ing inner flange surface 210, in order to directly transfer the heat from the circuit board 12 to
the housing 22. The two additional heat conducting elements 58, 59 are directly provided at the
additional housing inner flange surface 270 and are in contact with the heating elements 18, 19
and the housing 22, such that the heat from the heating elements 18, 19 is directly transferred

into the housing 22.

When the heating elements 18, 19 shown in Fig. 4 are actuated, a direct heat transfer to the cir-
cuit board 12 and, via the heat conducting elements 58, 59, into the housing 22 takes place. The
housing 22 is further heated up by the heated circuit board 12 via heat conducting elements 48,
49, and directly by the heating elements 18, 19 by means of heat convection. The thermal ener-
gy introduced into the housing 22 is then transferred to the optical element 24 and the cover
glass 26. The optical element 24 is also directly heated up by the heating elements 18, 19 by

means of heat convection.

Referring now to Fig. 5, a further embodiment of a camera 50 according to the present disclo-
sure 18 shown. The camera 50 of Fig. 5 differs from camera 20 of Fig. 1 in the configuration of
the optical element 24 which is, instead of being screwed into the housing 22, directly attached
to the circuit board 10, as well as in the number of heating elements 18, 19. In addition to the
heating elements 18, 19, the camera 50 is provided with further heating elements 68, 69, which
are arranged on a side facing away from heating elements 18, 19. The optical element 24 is fo-

cusable for adjusting the sharpness of the captured images, which is indicated by the circumfer-
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ential groove in Fig. 5. The heating elements 68, 69 contact the optical element 24, so that heat

is directly transferred into the optical element 24.

When the heating elements 18, 19, 58, 59 shown in Fig. 5 are actuated, direct heat transfer into
the circuit board 12 and, via heat conducting elements 28, 29, into the housing 22 takes place.
The left side of housing 22 is additionally heated up by the heating elements 18, 19 by means of
heat convection. Moreover, a direct heat transfer of heating elements 68, 69 into the optical
element 24 and, by means of heat convection, into the housing 22 and at least partially into the
cover glass 26 takes place. The heat introduced into the housing 22 is then transferred to the

cover glass 26, which is heated.

Referring now to Fig. 6, a further embodiment of a camera 60 according to the present disclo-
sure is shown. The camera 60 of Fig. 6 merely differs from camera 20 of Fig. 1 in that no cover
glass 26 is provided. The configuration of circuit board 10, heating elements 18, 19, and heat
conducting elements 28, 29 is almost identical in Figs 1 and 6. In the camera 60 without cover
glass, the component to be preferably heated is the optical element 24; the heating principle

corresponds to that described with regard to Fig. 1.

Referring to Fig. 7, a further embodiment of a camera 70 according to the present disclosure is
shown. The camera 70 of Fig. 7 differs from the previously described cameras 20 to 60 in that
the group of circuit boards comprises two circuit boards, i.e. a first circuit board 10 and a sec-
ond circuit board 80, which are connected to one another via an electric connection 82. The
digital image capturing unit 16 is attached to the first circuit board 10. The heating elements 18,
19 are attached to the second circuit board 80, which, with regard to the first circuit board 10, is
arranged within the housing 22 on a side facing away from the optical element 24. The housing
22 of Fig. 7 is almost identical to the housing 22 of Fig. 4 and, thus, comprises inner surfaces
21, 23, 25, 27 having housing inner flange portions 210 and 270. The second circuit board 80 is,
similar to the circuit board 10 of Fig. 1, attached to the inner flange surface 210 via heat con-
ducting elements 28, 29, and the first circuit board 10 is attached to the housing inner flange
surface 270 via attachment means. Further, an active circuit 84 is provided on the second circuit
board 80 and, at least partially, controls operation of the camera 70. In a further embodiment,
the active circuit 84 may, for example, be an electrical power source, which supplies all circuit

boards of the group of circuit boards with electrical energy.
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In the embodiment shown in Fig. 7, additional heating elements may be provided on one or
both sides of the first circuit board 10, and transfer heat into the housing 22 and/or the optical
element 24 and/or the cover glass 26. Here, also heat conducting elements that effectively trans-
fer the heat generated by the heating elements, which are arranged on the first circuit board, into

the housing 22, are advantageous.

Fig. 8 is a schematic chart of a camera 10, wherein the housing 22 is schematically shown by a
dotted line. The optical element 24 is at least partially arranged within the housing 22. The opti-
cal axis 17 extends through the optical element 24 and the digital image capturing unit 16,
which are arranged on a circuit board 12 of a first group of circuit boards 11. The circuit boards
12 of the first group of circuit boards 11 (in Fig. 8, the first group of circuit boards 11 is exem-
plarily shown with three circuit boards) are provided with at least one active circuit adapted for
executing direct camera functions. Moreover, in Fig. 8, a second group of circuit boards 13 is
shown, which group is also provided with circuit boards 12 (in Fig. 8, the group of circuit
boards is exemplarily shown with two circuit boards). The circuit boards 12 of the second group

of circuit boards 13 are, however, adapted to execute indirect camera functions.

The circuit boards 12 of the first group of circuit boards 11 may be connected with the circuit
boards 12 of the second group of circuit boards 13 via a connecting line 15. The connecting line
15 may supply, for example, electrical energy to the group of circuit boards 13. The connecting
line 15 is, however, optional. In this case, the circuit boards 12 of the second group of circuit
boards 13 may be separately actuated. The video data of the circuit boards 12 of the first group
of circuit boards 11 are transferred via an output line 90 to a display unit for displaying the im-

age captured by the camera.

In all of the embodiments shown, the optical element 24 and/or the cover glass 26 may be heat-
ed by the heat introduced into the housing 22 by the heating elements 18, 19, 68, 69, and thus
tormation of frost and/or condensation on the optical element 24 and/or the cover glass 26 may
be avoided. Again, it should be noted that it is the component directly exposed to the weather
conditions of the environment, which should be heated up. Moreover, frost and/or condensation
that have already formed on the optical element 24 and/or the cover glass 26 may be eliminated
by means of the introduced heat. Further, by means of the heating elements 18, 19, 68, 69, it is

possible to protect both the optical element 24 and/or the cover glass 26 and the electronic
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components 14 and the digital image capturing unit 16 from frost and/or condensation, or to

eliminate the same.
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Claims:
1. A camera (20; 30; 40; 50; 60; 70) for use on vehicles, in particular commercial vehicles,
comprising:
a housing (22);

at least one optical element (24, 26) disposed within or at the housing (22);

at least one group of circuit boards (11) disposed within the housing (22} and including
at least one circuit board (10, 80), the at least one group of circuit boards (11) having at least
one active circuit for executing a direct camera function;

at least one heating element (18, 19, 68, 69) arranged and adapted to heat the group of
circuit boards (11}, the optical element (24, 26) and/or the housing (22), the at least one heating
element (18, 19, 68, 69) being directly attached to one of the circuit boards (10, 80} of the group
of circuit boards (11); and

at least one heat conducting element (28, 29, 38, 39, 48, 49, 58, 59) disposed between
the at least one heating element (18, 19, 68, 69) and the housing (22) and adapted to transfer the
heat of the heating element (18, 19, 68, 69) and/or the group of circuit boards (11) to the hous-
ing (22).

2. The camera (20; 30; 40; 50, 60; 70) according to claim 1, wherein at least one active

circuit is a digital image capturing unit (16).

3, The camera (20; 30; 40; 50; 60; 70) according to claim 2, wherein the digital image cap-
turing unit (16) and the at least one heating element (18, 19, 68, 69) are provided together on

one of the circuit boards (10) of the group of circuit boards (11).

4. The camera (20; 30; 40, 50; 60; 70) according to any one of the preceding claims,

wherein at least one active circuit is adapted to transfer video data to a display unit.

5. The camera (20; 30; 40; 50; 60; 70) according to any one of the preceding claims,

wherein at least one active circuit is adapted to process video data.

6. The camera (20; 30; 40; 50; 60; 70) according to any one of the preceding claims,

wherein at least one active circuit is an electrical power source.
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7. The camera (20; 30; 40; 50; 60; 70) according to any one of the preceding claims,
wherein at least one heating element (18, 19, 68, 69) is mounted to a side of a circuit board (10,
80) of the group of circuit boards (11), which side is facing away from the optical element (24,

26).

8. The camera (20; 30; 40; 50; 60; 70) according to any one of the preceding claims,
wherein at least one heating element (18, 19, 68, 69) is mounted to a side of a circuit board (10,

80) of the group of circuit boards (11), which side is facing the optical element (24, 26).

9. The camera (20; 30; 40; 50; 60; 70) according to any one of the preceding claims,
wherein at least one heat conducting element (28, 29, 38, 39, 48, 49, 58, 59) is directly disposed
between a circuit board (10, 80) of the group of circuit boards (11) and the housing (22).

10, The camera (20; 30; 40; 50; 60; 70} according to any one of the preceding claims,
wherein at least one heat conducting element (28, 29, 38, 39, 48, 49, 58, 59) is directly disposed

between at least one heating element (18, 19, 68, 69) and the housing (22).

11.  The camera (20; 30; 40; 50; 60; 70) according to any one of the preceding claims,
wherein the at least one heat conducting element (28, 29, 38, 39, 48, 49, 58, 59) is a heat con-

ductive adhesive, a thermal paste and/or a heat conducting pad.

12. The camera (20; 30; 40; 50; 60; 70) according to any one of the preceding claims,
wherein at least one heating element (18, 19, 68, 69) is directly attached to a circuit board (10,

80) of the group of circuit boards (11) by means of a resistor layer.

13, The camera (20; 30; 40; 50; 60; 70) according to any one of the preceding claims, fur-
ther comprising:

a temperature sensor disposed within the housing (22) and configured to detect a tem-
perature within the housing (22); and

a control unit for controlling the at least one heating element (18, 19, 68, 69) in relation

to the temperature detected by the temperature sensor.

14. The camera (20; 30; 40; 50; 60; 70) according to any one of the preceding claims,

wherein the at least one heating element (18, 19, 68, 69) is a heating element (18, 19, 68, 69)
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dependent on the temperature within the housing (22), whose heating performance is dependent

on the temperature (22) within the housing.

Abstract

A camera (20) for use on vehicles, in particular commercial vehicles, comprises a hous-
ing (22), at least one optical element (24, 26) disposed within the housing (22), a group of cir-
cuit boards (11) disposed within the housing (22) and including at least one circuit board (10).
The group of circuit boards (11) has at least one active circuit for executing a direct camera
function. The camera (20) further comprises at least one heating element (18, 19) adapted for
heating the group of circuit boards (11), the optical elements (24, 26), and/or the housing (22),
wherein the at least one heating element (18, 19) is directly attached to one of the circuit boards

{(10) of the group of circuit boards (11).

(Fig. 1)

Fig. 4
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Fig. 7
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