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harness connection assembly comprising a cable har-
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in said cable harness connector comprises terminal pins
adapted to be pushed into corresponding spring contacts
of a spring connector mounted on said printed circuit
board at a mounting angle between 0 and 90 degrees
with respect to said printed circuit board.
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Description

[0001] The invention relates to a cable harness con-
nection assembly for connecting a cable harness to an
electronic device.

[0002] A cable harness can comprise electric cables
which are bound together, for instance by straps, cable
ties, electrical tapes or cable lacings. Cable harnesses
are widely used in vehicles and construction machinery.
For example, many vehicles comprise a plurality of wires
for different vehicle components. By binding the wires
and cables into a cable harness, wires and cables can
be better secured against vibrations, abrasions or mois-
ture. Further, by binding cables into a cable harness us-
age of space is optimized. A cable harness is normally
only slightly bendable. For connecting an electronic de-
vice within a vehicle to a cable harness, the housing of
the respective electronic device normally comprises a
single predetermined exit angle from the body of the en-
closure. Consequently, different exit angles of cable har-
ness connectors require different connector designs. A
drawback with different harness angles is that different
connectors and assembly architectures are needed for
different vehicle installations. This leads to an increase
of part development costs, anincrease of partinventories
and to a more complex manufacturing and assembly.
[0003] Accordingly, thereis a need for a cable harness
connection assembly allowing to connect a cable har-
ness for a variety of electronic devices within a vehicle
efficiently.

[0004] This objectis achieved by a cable harness con-
nection assembly comprising the features of claim 1.
[0005] The invention provides according to a first as-
pectacable harness connection assembly for connecting
acable harnessto an electronic device at different mount-
ing angles, said cable harness connection assembly
comprising a cable harness connector attachable to said
cable harness, wherein said cable harness connector
comprises terminal pins adapted to be pushed into cor-
responding spring contacts of a spring connector mount-
ed on a printed circuitboard at a mounting angle between
0 and 90 degrees with respect to the printed circuit board
of the electronic device.

[0006] In a possible embodiment of the cable harness
connection assembly according to the first aspect of the
present invention, each spring contact of the spring con-
nector is V-shaped and comprises a chamfer for guiding
a corresponding terminal pin of said cable harness con-
nector.

[0007] In a further possible embodiment of the cable
harness connection assembly according to the first as-
pect of the present invention, the spring contacts are con-
tained in an insulating carrier (7) of the spring connector
mounted to the printed circuit board of the electronic de-
vice.

[0008] In a further possible embodiment of the cable
harness connection assembly according to the first as-
pect of the present invention, the terminal pins of the
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cable harness connector comprise a cylindrical shape
with a chamfer tip portion.

[0009] In a further possible embodiment of the cable
harness connection assembly according to the first as-
pect of the present invention, the terminal pins of said
cable harness connector are arranged in a row.

[0010] In a further possible embodiment of the cable
harness connection assembly according to the first as-
pect of the present invention, the terminal pins of the
cable harness connector are inserted through an inser-
tion opening within a housing of the electronic device to
be pushed into the corresponding spring contacts of the
spring connector.

[0011] In a further possible embodiment of the cable
harness connection assembly according to the first as-
pect of the present invention, a position of an insertion
opening within the housing of said electronic device de-
fines the mounting angle between the cable harness and
the electronic device.

[0012] In a still further possible embodiment of the ca-
ble harness connection assembly according to the first
aspect of the present invention, the cable harness com-
prises at least one cable connecting the electronic device
with other electronic components of a vehicle.

[0013] In a still further possible embodiment of the ca-
ble harness connection assembly according to the first
aspect of the present invention, the electronic device is
asensor device of adriver assistance system of avehicle.
[0014] The invention further provides according to a
further aspect an electronic sensor device of a driver as-
sistance system of a vehicle comprising the features of
claim 10.

[0015] The invention provides according to the second
aspect an electronic sensor device of a driver assistance
system of a vehicle,

said electronic sensor device comprising

a spring connector attached to a printed circuit board of
the sensor device,

said spring connector having spring contacts adapted to
receive terminal pins of a cable harness connector having
terminal pins adapted to be pushed into the correspond-
ing spring contacts at a mounting angle between 0 and
90 degrees.

[0016] Ina possible embodiment of the electronic sen-
sor device according to the second aspect of the present
invention, the electronic sensor device comprises a hous-
ing having at least one insertion opening for inserting the
terminal pins of the cable harness connector into the
spring contacts of said spring connector,

wherein the position of said insertion opening defines the
mounting angle between the cable harness and the elec-
tronic sensor device.

[0017] In a further possible embodiment of the elec-
tronic sensor device according to the second aspect of
the present invention, the electronic sensor device com-
prises a camera, a radar sensor or a Lidar sensor.
[0018] Ina possible embodiment of the electronic sen-
sor device according to the second aspect of the present
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invention, each spring contact of said spring connector
is V-shaped and comprises a chamfer for guiding a cor-
responding terminal pin of the cable harness connector.
[0019] In a further possible embodiment of the elec-
tronic sensor device according to the second aspect of
the present invention, the spring contacts are contained
inaninsulating carrier (7) of said spring connector mount-
ed to the printed circuit board of said electronic sensor
device.

[0020] Inastillfurther possible embodiment of the elec-
tronic sensor device according to the second aspect of
the present invention, the terminal pins of the cable har-
ness connector comprise a cylindrical shape with a
chamfer tip portion.

[0021] The invention further provides according to a
third aspect a driver assistance system of a vehicle com-
prising the features of claim 15.

[0022] The invention provides according to the third
aspect a driver assistance system of a vehicle,

said driver assistance system comprising

electronic sensor devices each comprising

a spring connector attached to a printed circuit board of
the respective electronic sensor device,

said spring connector having spring contacts adapted to
receive terminal pins of a cable harness connector having
terminal pins adapted to be pushed into the correspond-
ing spring contacts at a mounting angle between 0 and
90 degrees, wherein the electronic sensor devices are
connected to at least one cable harness of said driver
assistance system.

[0023] In the following, possible embodiments of the
different aspects of the present invention are described
with reference to the enclosed figures in more detail.
Figure 1 shows a perspective view on a possible
embodiment of a cable harness connec-
tion assembly according to the first as-
pect of the present invention;

Figure 2 shows a section view through an exem-
plary embodiment of an electronic sen-
sor device according to the second as-
pect of the present invention connected
to a cable harness using a cable harness
connection assembly according to the
first aspect of the present invention;
Figures 3,4 llustrate a possible embodiment of an
electronic sensor device according to the
second aspect of the present invention;
Figures 5,6  show further possible exemplary inser-
tion openings which can be used in a ca-
ble harness connection assembly ac-
cording to the first aspect of the present
invention.

[0024] Figure 1 shows a perspective view of a cable

10

15

20

25

30

35

40

45

50

55

harness connection assembly 1 according to the first as-
pect of the presentinvention. The cable harness connec-
tion assembly 1 is provided in the illustrated exemplary
embodiment for connecting a cable harness to an elec-
tronic device. The electronic device can be in a possible
embodiment an electronic sensor device of a driver as-
sistance system of a vehicle. The cable harness connec-
tion assembly 1 as illustrated in Figure 1 comprises a
cable harness connector 2 comprising protruding termi-
nal pins 3-1, 3-2, 3-3 adapted to be pushed into corre-
sponding spring contacts 4-1, 4-2, 4-3 of a spring con-
nector 5 mounted on a printed circuit board 6 at a mount-
ing angle between 0 and about 90 degrees with respect
to the printed circuit board 6. Figure 1 shows the cable
harness connector 2 at three different relative positions
with respect to the printed circuit board 6, i.e. at a mount-
ing angle of 90 degrees in a position I, at a mounting
angle of 45 degrees in a position Il and at a mounting
angle of 0 degrees in a position Ill. The cable harness
connector 2 is attachable to a cable harness which is not
illustrated in Figure 1. The cable harness can comprise
several cables and/or wires adapted to connect the re-
spective electronic device and other electronic compo-
nents of a vehicle. The vehicle can be a land vehicle such
as a car or a truck. The vehicle can be also another kind
of vehicle such as an aircraft or a ship. The cable harness
connector 2 comprises terminal pins 3-i which can be
pushed into the spring contacts 4-i of the spring connector
5. The terminal pins 3-i of the cable harness connector
2 comprise in the illustrated embodiment a cylindrical
shape with a chamfer tip portion for inserting the terminal
pins 3-i into the corresponding spring connectors 4-i. In
an alternative embodiment, the terminal pins 3-i of the
cable harness connector 2 can also comprise a rectan-
gular shape. The terminal pins 3-i of the cable harness
connector 2 are arranged in a preferred embodiment in
arow as illustratedin Figure 1. The number of the terminal
pins 3-i of the cable harness connector 2 can vary de-
pending on the respective application or electronic de-
vice. In the exemplary embodiment illustrated in Figure
1, the cable harness connector 2 comprises three termi-
nal pins 3-1, 3-2, 3-3 which can be used for carrying signal
data a reference potential such as ground GND or a pow-
er supply voltage. The spring contacts 4-i of the spring
connector 5 are contained in a preferred embodiment in
aninsulating carrier 7 mounted to the printed circuit board
6 of the electronic device. Accordingly, in a preferred em-
bodiment, the spring connector 5 is fixed to the printed
circuit board 6 of the electronic device. In a preferred
embodiment, the spring contacts 4-i of the spring con-
nector 5 are V-shaped and comprise a chamfer for guid-
ing a corresponding terminal pin 3-i of the cable harness
connector 2. Each spring contact 4-i comprises a lead-
in chamfer to guide a corresponding terminal pin 3-i into
the spring connector 5. The lead-in forms a curve from
horizontal to vertical planes for entry or insertion. As il-
lustrated in the embodiment of Figure 1, the cable har-
ness connector 2 can comprise a standard interface 8
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for connecting a cable harness to the cable harness con-
nector 2. In the illustrated embodiment, a cable harness
or cable can be plugged into a standard socket or inter-
face 8 of the cable harness connector 2. The terminal
pins 3-i of the cable harness connector 2 are inserted in
a preferred embodiment through a corresponding inser-
tion opening within a housing or enclosure of the elec-
tronic device to be pushed into the corresponding spring
contacts 4-i of the spring connector 5. In Figure 1, the
housing and the corresponding insertion opening are not
illustrated. The position of the insertion opening within
the enclosure or housing of the electronic device defines
the final mounting angle between the cable harness and
the electronic device. The electronic device having the
printed circuit board 6 as illustrated in Figure 1 can be
for instance an electronic sensor device, in particular a
camera, a radar sensor or a Lidar sensor of a driver as-
sistance system DAS. The cable harness connected to
the front end of the cable harness connector 2 can com-
prise for instance at least one coaxial cable having low
mechanical flexibility.

[0025] In the illustrated embodiment of Figure 1, the
cable harness connector 2 comprises a plane section 9a
and a serrated circular section 9b. The section 9b can
be plugged into a corresponding opening of the enclosure
of the respective electronic device.

[0026] Figure 2 shows a cross-section view through an
exemplary embodiment of an electronic device 10 having
at least one printed circuit board 6 contained within a
housing 11 of the electronic device 10. In the exemplary
embodiment shown in Figure 2, the printed circuit board
6 can comprise several electronic components 12-1,
12-2-, 12-3, such as microprocessors or capacitors of
the electronic sensor device 10. The spring connector 5
is fixed to the printed circuit board 6 as shown in Figure
2. The housing 11 of the electronic device 10 comprises
in the illustrated embodiment an opening 13 for the cable
harness connection assembly 1. In the illustrated em-
bodiment, terminal pins 3-i of the cable harness connec-
tor 2 are inserted through the insertion opening 13 of the
housing 11 of the electronic device 10 and pushed into
corresponding spring contacts 4-i of the spring connector
5 fixed to the printed circuit board 6 of the electronic de-
vice 10. Figure 2 shows further a cable harness 14 con-
nected to a standard interface of the cable harness con-
nector 2. As can be seen in Figure 2, the position of the
insertion opening 13 within the housing or enclosure of
the sensor device 10 defines the final mounting angle a
between the cable harness 14 and the electronic device
10. The cable harness 14 can comprise in a possible
embodiment atleast one coaxial cable with low flexibility.
[0027] Figures 3, 4 show a further possible embodi-
ment of a cable harness connection assembly 1 accord-
ing to the present invention. In the illustrated embodi-
ment, the cable harness connector 2 is slightly movable
within a longitudinal insertion opening 13 of the housing
11 to perform an adjustment of the mounting angle a
within arange from angle 31 and angle B2 defined by the
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lower and upper end of the longitudinal insertion opening
13.

[0028] Figures 5, 6 illustrate possible insertion open-
ings 13 within a housing 11 of an electronic device 10.
Figure 5 shows a circular opening for inserting a cable
harness connector 2 into the housing 11 of the electronic
device. Figure 6 shows a serrated opening 13. In a pos-
sible embodiment, the serrated circular section 9b of the
cable harness connector 2 is pushed into the correspond-
ing serrated opening 13 as illustrated in Figure 6 and the
terminal pins 2 of the cable harness connector 2 are
pushed in the corresponding spring contacts 4-i of the
spring connector 5 mounted on the printed circuit board
6 within the housing 11. The cable harness connection
assembly 1 according to the present invention provides
a standard external fitting to the cable harness 14 which
can be fitted to a housing of a sensor device of a driver
assistance system DAS. The terminal pins 3-i of the cable
harness connector 2 are pushed into corresponding
spring contacts 4-i of a spring connector 5 within the
housing 11 of the electronic device 10. The spring con-
tacts 4-i are shaped in a preferred embodiment to accept
entry of the cable harness connector 2 at any angle from
0to about 90 degrees. The insertion load can be reacted
by the geometry of both the springs and the housing con-
taining the spring contacts, hence to the PCB 6 without
overstressing the electrical contacts or the mounts. The
cable harness connection assembly 1 according to
present invention allows different variants of electronic
device design using common parts for common assem-
bly processes and tooling with reduced part costs due to
higher manufacturing volumes and consequently a re-
duced inventory of different connectors for slightly differ-
ing products. The cable harness connection assembly 1
according to the present invention allows to tailor product
variants to an available package space. The cable har-
ness connection assembly 1 according to the present
invention can be used for a wide range of applications,
in particular for sensor devices connected to a cable har-
ness of a driver assistance system DAS within a vehicle.

REFERENCE SIGNS

[0029]

1 Cable harness connection assembly
2 Cable harness connector
3 Terminal pin

4 Spring contact

5 Spring connector

6 Printed circuit board

7 Insulating carrier

8 Interface

9a  Planar section

9b  Circular serrated section
10  Electronic device

11 Housing

12  Electronic component
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Insertion opening
Cable harness

Claims

A cable harness connection assembly (1) for con-
necting a cable harness (14) to a printed circuit board
(6) of an electronic device (10) at different mounting
angles, said cable harness connection assembly (1)
comprising a cable harness connector (2) attachable
to said cable harness (14), wherein said cable har-
ness connector (2) comprises terminal pins (3)
adapted to be pushed into corresponding spring con-
tacts (4) of a spring connector (5) mounted on said
printed circuit board (6) at a mounting angle between
0 and 90 degrees with respect to said printed circuit
board (6).

The cable harness connection assembly according
to claim 1, wherein each spring contact (4) of said
spring connector (5) is V-shaped and comprises a
chamfer for guiding a corresponding terminal pin (3)
of said cable harness connector (2).

The cable harness connection assembly according
to claim 1 or 2, wherein the spring contacts (4) are
contained in an insulating carrier (7) of said spring
connector (5) mounted to said printed circuit board

).

The cable harness connection assembly according
to one of the preceding claims 1 to 3, wherein the
terminal pins (3) of said cable harness connector (2)
comprise a cylindrical shape with a chamfer tip por-
tion.

The cable harness connection assembly according
to one of the preceding claims 1 to 4, wherein the
terminal pins (3) of said cable harness connector (2)
are arranged in a row.

The cable harness connection assembly according
to one of the preceding claims 1 to 6, wherein the
terminal pins (3) of said cable harness connector (2)
are inserted through an insertion opening (13) within
a housing (11) of said electronic device (10) to be
pushed into the corresponding spring contacts (4) of
said spring connector (5) .

The cable harness (14) connection assembly ac-
cording to one of the preceding claims 1 to 6, wherein
a position of an insertion opening (13) within the
housing (11) of said electronic device (10) defines
the mounting angle between the cable harness (14)
and the electronic device (10).

The cable harness connection assembly according
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10.

1.

12.

13.

14.

15.

to one of the preceding claims 1 to 7, wherein the
cable harness (14) comprises atleast one cable con-
necting the electronic device (10) with other elec-
tronic components (12) of a vehicle.

The cable harness connection assembly according
to one of the preceding claims 1 to 8, wherein the
electronic device (10) is a sensor device of a driver
assistance system of a vehicle.

An electronic sensor device (10) of a driver assist-
ance system of a vehicle,

said electronic sensor device (10) comprising

a spring connector (5) attached to a printed circuit
board (6) of the sensor device (10),

said spring connector (5) having spring contacts (4)
adapted to receive terminal pins (3) of a cable har-
ness connector (2) having terminal pins (3) adapted
to be pushed into the corresponding spring contacts
(4) at a mounting angle between 0 and 90 degrees.

The electronic sensor device according to claim 10,
wherein the electronic sensor device (10) comprises
a housing (11) having an insertion opening (13) for
inserting the terminal pins (3) of said cable harness
connector (2) into the spring contacts (4) of said
spring connector (5),

wherein the position of said insertion opening (13)
defines the mounting angle between the cable har-
ness (14) and the electronic sensor device (10).

The electronic sensor device according to claim 10
or 11, wherein the electronic sensor device (10) com-
prises a camera, a radar sensor or a Lidar sensor.

The electronic sensor device according to one of the
preceding claims 10 to 12, wherein each spring con-
tact (4) of said spring connector (5) is V-shaped and
comprises achamfer for guiding a corresponding ter-
minal pin (3) of said cable harness connector (2),
wherein the spring contacts (4) are contained in an
insulating carrier (7) of said spring connector (5)
mounted to said printed circuit board (6) of said elec-
tronic sensor device (10).

The electronic sensor device according to one of the
preceding claims 10 to 13,

wherein the terminal pins (3) of said cable harness
connector (2) comprise a cylindrical or rectangular
shape with a chamfer tip portion and wherein the
terminal pins (3) of said cable harness connector (2)
are arranged in a row.

A driver assistance system of a vehicle,

said driver assistance system comprising electronic
sensor devices (10) according to one of the preced-
ing claims 10 to 14 connected to at least one cable
harness (14) of said driver assistance system.
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