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Description
1. Field of the invention

[0001] This invention relates to a high-speed data
transfer connector assembly comprising at least two
signal transmission wires, each being provided with a
contact terminal, a cartridge and a connector housing.

2. Background

[0002] High-speeddatatransfer connectorassemblies
are important in various electronic devices and commu-
nication systems inside e.g., vehicles, where reliable and
efficient data transmission is necessary. The design of
these connectors involves ensuring that contact term-
inals are precisely aligned and securely held in place to
maintain stable electrical connections and high data
transfer speeds, without compromising the differential
impedance and thus the signal integrity.

[0003] One of the main challenges in high-speed data
transfer connectors is maintaining the precise alignment
and secure attachment of contact terminals within a
connector assembly. Misalignment or movement of the
contact terminals can lead to signal loss, reduced data
transfer speeds, unreliable connections, and, as the
differential impedance (DI) is changing, decreasing sig-
nal integrity (SI). Traditional connectors often face issues
such as axial and rotational displacement of the term-
inals, complicating assembly and reducing overall per-
formance.

[0004] It is disadvantageously here, that axial and
rotational displacement of terminals decreases their dif-
ferential impedance, thus weakening the signal integrity.
Thus, there is a demand for connector assemblies, that
prevent axial and rotational displacement.

[0005] In view of the foregoing, there is a need for an
improved connector assembly. It is thus an object of the
present invention to overcome some or all the deficien-
cies of the prior art.

3. Summary

[0006] The above objects are at least partially
achieved by the subject matter of independent claim 1.
Preferred embodiments are the subject of the dependent
claims, and the skilled person will find clues to other
suitable aspects of the present invention in the overall
disclosure of the present application.

[0007] An aspect of the invention relates to a high-
speed data transfer connector assembly comprising: at
least two signal transmission wires, each being provided
with a contact terminal; a cartridge adapted to retain the
two signal transmission wires, the cartridge comprising:
attachment means to mount the contact terminals onto
the cartridge, such that the contact terminals are in a
defined relative orientation to each other; wherein the
assembly further comprises a connector housing
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adapted to receive the cartridge therein.

[0008] Such a high-speed data transfer connector as-
sembly allows for reliable and efficient data transmission
by ensuring precise alignment of the contact terminals
within the cartridge. This setup facilitates quick and se-
cure connections between electronic devices, enhancing
data transfer speeds and reducing signal loss. The de-
fined orientation of the contact terminals minimizes inter-
ference, ensuring stable performance in high-speed data
applications.

[0009] Furtherimprovementcanbe achieved whenthe
cartridge comprises stopping means adapted to inhibit
axial and/or rotational movement of the mounted contact
terminals.

[0010] Such a cartridge’s stopping mechanism can
ensure that the contact terminals remain securely in
place, preventing any unintended shifts that could disrupt
the connection or degrade data transmission quality. By
inhibiting both axial and rotational movements, the as-
sembly maintains consistent and precise terminal align-
ment, enhancing the reliability and durability of the con-
nector in high-speed data transfer applications. This
feature is advantageous in environments subject to vi-
brations or physical stresses, as it helps maintain stable
connections.

[0011] Further improvement is achieved when the at-
tachment means comprise latching means, to enable a
snap-fit connection with the terminals.

[0012] Such aninclusion of latching components in the
attachment mechanisms allows for a quick and secure
snap-fit connection of the contact terminals to the car-
tridge. This design simplifies the assembly process, re-
ducing the time and effort required for installation while
ensuring a firm and reliable connection. The snap-fit
feature enhances the stability of the contact terminals,
preventing them from becoming loose or misaligned
during use. This improves the overall performance and
longevity of the connector assembly in high-speed data
transfer applications, providing a robust and user-friendly
solution for various electronic devices.

[0013] Furtherimprovementis achieved when the con-
tact terminals comprise at least one protrusion extending
perpendicular from the mating axis.

[0014] These types of protrusions can help in main-
taining the precise alignment and stability of the terminals
within the cartridge. By providing an additional securing
point, the protrusions help prevent any lateral movement,
enhancing the reliability of the connection. This design
feature is beneficial in high-speed data transfer applica-
tions, as it ensures consistent electrical contact and
reduces the risk of signal loss or degradation. The per-
pendicular protrusions also facilitate easier alignment
during assembly, further improving the efficiency and
effectiveness of the connector assembly.

[0015] Furtherimprovementis achieved when the con-
tact terminals comprise at least one slot extending in a
plane perpendicular to the mating axis.

[0016] These types of slots allow for more secure and
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precise positioning, reducing the risk of misalignment or
movement during operation. This design improves the
overall reliability and efficiency of the connector assem-
bly in high-speed data transfer scenarios by ensuring
consistent electrical contact. Additionally, the slots can
reduce potential wear and tear on the terminals, thereby
prolonging the lifespan of the connector.

[0017] This embodimentcan be furtherimproved when
at least one slot and at least one protrusion are directly
adjacent to each other.

[0018] Such an arrangement can improve the stability
and alignment of the terminals within the cartridge. The
proximity of the slots and protrusions provides multiple
securing points, importantly reducing the likelihood of
movement in any direction. This design can ensure reli-
able and consistent electrical connections, which is im-
portant for maintaining high-speed data transfer perfor-
mance. The adjacent slots and protrusions also simplify
the assembly process, ensuring precise placement and
enhancing the overall durability of the connector assem-
bly. This configuration is beneficial in environments
where the connector is subject to vibrations or other
physical stresses, as it helps maintain a stable and robust
connection and positioning of the terminals.

[0019] Thisembodimentcan be furtherimproved when
the attachment means of the cartridge are adapted to
engage with the protrusion(s) and/or the slot(s) of the
contact terminals, and to inhibit rotational and axial dis-
placement of the contact terminals relative to the car-
tridge in assembled condition.

[0020] Suchadesign can ensure thatthe terminals are
securely fixed in place, eliminating any rotational or axial
movement once assembled. By engaging directly with
the structural features of the terminals, the attachment
means provide a robust and stable connection, which is
necessary for maintaining high-speed data transfer in-
tegrity. This configuration enhances the overall durability
and reliability of the connector assembly, ensuring con-
sistent performance even under conditions of physical
stress or vibration. Additionally, this secure engagement
simplifies the assembly process, providing a clear and
precise method for aligning and locking the terminals in
place.

[0021] Furtherimprovementis achieved when the car-
tridge comprises attachment means adapted for an as-
sembly process that allows mounting of the contact
terminals with the cartridge only in a mounting direction
perpendicular to the mating axis.

[0022] These types of attachment means of the car-
tridge are specifically engineered to facilitate the mount-
ing of contact terminals exclusively in a direction perpen-
dicular to the mating axis. This design can ensure that the
terminals are correctly aligned and securely positioned
during the assembly process. By restricting the mounting
direction, the risk of misalignment or incorrect installation
is minimized, leading to a more reliable and efficient
connection. This perpendicular mounting approach sim-
plifies the assembly procedure, reducing the likelihood of
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errors and enhancing the overall consistency of the con-
nectorassembly’s performance in high-speed data trans-
fer applications. The design also helps in maintaining the
structural integrity of the connection, ensuring stable and
durable operation even in demanding conditions.
[0023] Evenfurtherimprovementis achieved whenthe
attachment means comprise ribs extending in a plane
perpendicular to the mating axis, the ribs being adapted
to engage with the slots of the contact terminals, to fix the
slots in axial direction.

[0024] These types of ribs are precisely aligned to
engage with the slots on the contact terminals, securely
fixing them in the axial direction. This design ensures that
the terminals remain stable and correctly positioned,
preventing any axial displacement during use. The en-
gagement between the ribs and slots provides additional
structural support, enhancing the reliability and durability
of the connector assembly. This configuration is advan-
tageous for maintaining consistent electrical contact and
ensuring high-speed data transfer performance. The rib-
slot interaction also simplifies the assembly process,
ensuring accurate and secure placement of the contact
terminals, thereby improving the overall efficiency and
robustness of the connector system.

[0025] Even furtherimprovementis achieved whenthe
stopping means comprise blind holes and/or through
holes, adapted to engage with the protrusions of the
contact terminals.

[0026] These holes are specifically designed to en-
gage with the protrusions on the contact terminals, effec-
tively preventing any axial or rotational movement. The
blind holes provide a secure stopping point, while the
through holes offer an alternative method for engaging
the protrusions, enhancing the flexibility and robustness
of the assembly. This design ensures that the contact
terminals remain precisely aligned and firmly in place,
maintaining reliable electrical connections and high-
speed data transfer capabilities. The use of blind and
through holes simplifies the assembly process, ensuring
accurate positioning and reducing the risk of terminal
displacement during operation. This configuration is ben-
eficial in environments subject to physical stress or vi-
bration, as it enhances the overall stability and durability
of the connector assembly.

[0027] Evenfurtherimprovementis achieved whenthe
cartridge and/or the connector housing comprises guide
means adapted to facilitate inserting of the cartridge into
the housing and to inhibit rotational movement of the
cartridge when the cartridge is received in the housing.
[0028] These guide means can ensure that the car-
tridge is correctly aligned during assembly, reducing the
risk of misalignment or damage. Additionally, the guide
means are designed to inhibit any rotational movement of
the cartridge once it is in place, maintaining the precise
orientation necessary for reliable high-speed data trans-
fer. This design feature enhances the stability and robust-
ness of the connector assembly, ensuring consistent
performance even under conditions of physical stress
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or vibration. The use of guide means simplifies the as-
sembly process, making it more user-friendly and redu-
cing the potential for errors, thereby improving the overall
efficiency and reliability of the connector system.
[0029] Even furtherimprovementis achieved when the
guide means comprise guide ridges and/or guide
grooves extending in mating direction.

[0030] These guide ridges and/or guide grooves are
designed to precisely align the cartridge during insertion,
ensuring that it fits correctly into the housing. The guide
ridges and grooves not only facilitate easy and accurate
insertion but also prevent any rotational movement of the
cartridge once it is in place. This secure and stable
alignment is important for maintaining reliable electrical
connections and ensuring high-speed data transfer per-
formance. By incorporating these guide features, the
assembly process is simplified, reducing the risk of errors
and enhancing the overall durability and reliability of the
connector assembly.

[0031] Evenfurtherimprovementis achieved whenthe
cartridge does not fully enclose the terminals.

[0032] Such a design allows for easier access to the
terminals during assembly and maintenance, facilitating
quicker and more efficient installation and repair pro-
cesses. The partial enclosure also helps in better heat
dissipation, which is important for maintaining optimal
performance in high-speed data transfer applications. By
exposing part of the terminals, the design can reduce the
overall weight and material cost of the connector assem-
bly while still providing sufficient support and alignment to
ensure reliable electrical connections.

4. Brief description of the figures
[0033] In the following, preferred embodiments of the

disclosure are disclosed by reference to the accompany-
ing figures.

Fig. 1: illustrates the connector assembly with a
cartridge and two contact terminals in a per-
spective view.

Fig. 2: shows the cartridge from Fig. 1 in a front
view.

Fig. 3: shows two signal transmission wires with
contact terminals in a perspective view.

Fig 4: illustrates a cartridge for the contact term-
inals of Fig. 3 in a perspective view.

Fig. 5: depicts a connector assembly with the car-
tridge of Fig. 4 and the terminal contacts of
Fig. 3 in a perspective view.

Fig. 6: shows the connector assembly of Fig. 5in a

cross-sectional view.
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Fig. 7: illustrates a connector assembly according
to the invention where the cartridge is
mounted in a connector housing in a cross-
sectional view.

Fig. 8A:  depicts a connector assembly with a connec-
tor housing with one guide ridge in a cross-
sectional view.

Fig. 8B:  depicts a connector assembly with a connec-
tor housing with two guide grooves in a
cross-sectional view.

5. Detailed description of the figures

[0034] The subsequent sections provide a detailed
description of the invention, referencing the accompany-
ing illustrations for clarity. The descriptions represent
examples only and are not intended to limit the inven-
tion’s scope. Identical reference numerals across the
figures and text denote the same components. The illus-
trations may not reflect actual size or scale; their dimen-
sions, proportions, and depictions of elements might be
enhanced for better understanding and visual conveni-
ence.

[0035] Figure 1 illustrates a connector assembly 1 with
a cartridge 100 and two contact terminals 200,200’ in a
perspective view. The cartridge 100 is aligned along the
mating axis 10 and on two sides of the cartridge 100
arranged are contact terminals 200,200’. The contact
terminals 200,200° each comprise two protrusions
204,204’ extending perpendicular from the mating axis
10 and directly adjacent to each protrusion 204,204’ is a
slot, the slots 202,202’ each extending in a plane per-
pendicular to the mating axis 10. The cartridge 100
comprises latching means 102 on two sides to receive
the contact terminals 200,200’. Each of the sides of the
cartridge comprises ribs 104, adapted to engage with the
slots 202,202’. When the contact terminals 200,200’ are
assembled with the cartridge 100, the ribs 104 engage
with the slots 202,202’ to inhibit rotational and axial
displacement of the contact terminals 200,200’ relative
to the cartridge 100 in assembled condition. The attach-
ment means comprise latching means 102 which allow
mounting of the contact terminals 200,200’ with the car-
tridge 100 only in a mounting direction perpendicular to
the mating axis 10. The attachment means comprise 104
ribs extending in a plane perpendicular to the mating axis
10 and the ribs 104 are adapted to engage with the slots
202,202’ of the contact terminals 200,200, to fix the slots
202,202’ in axial direction.

[0036] Figure 2 shows the cartridge 100 from Figure 1
in a front view. On the two sides of the cartridge 100 are
arranged latching means 102 to receive the contact
terminals and ribs 104 to engage with the slots of the
contact terminals.

[0037] These latching means 102 and the ribs 104
ensure secure attachment and alignment of the contact
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terminals within the cartridge, maintaining stability and
preventing displacement.

[0038] Figure 3 shows two signal transmission wires
400,400’ with contact terminals 300,300’ in a perspective
view. The contact terminals 300,300’ each comprise one
protrusion 304,304’, adapted to engage with the car-
tridge. The contact terminals 300,300’ are arranged at
the end of the wires 400,400'.

[0039] The contact terminals 300, 300’ are positioned
at the ends of the wires 400, 400’, ready for insertion into
the cartridge to form a secure and stable connection.
[0040] Figure 4 illustrates a cartridge 500 for the con-
tact terminals of Fig. 3 in a perspective view. The car-
tridge 500 comprises two through holes 504 to engage
with the protrusions of the contact terminals.

[0041] These through holes 504 ensure that the con-
tact terminals are securely fixed within the cartridge,
preventing axial and rotational movement, and ensuring
reliable connections.

[0042] Figure 5 depicts a connector assembly 1 with
the cartridge 500 of Fig. 4 and the contact terminals
300,300’ of Fig 3 in a perspective view. The contact
terminals 300,300’ are arranged at the end of the wires
400,400'. The cartridge 500 was engaged with the con-
tact terminals 300,300’ by moving it relative to the contact
terminals 300,300’ in a direction perpendicular to the
mating axis 10. This way, the protrusions 304,304’ are
inserted precisely into the through holes 504. When the
contact terminals 300,300’ are assembled with the car-
tridge 500, the through holes 504 engage with the pro-
trusions 304,304’ to inhibit rotational and axial displace-
ment of the contact terminals 300,300’ relative to the
cartridge 500 in assembled condition. The through holes
504 allow mounting of the contact terminals 300,300’ with
the cartridge 500 only in a mounting direction perpendi-
cular to the mating axis 10. The cartridge 500 does not
fully enclose the terminals 300,300’ as the cartridge is
open to receive the contact terminals 300,300’ from the
opposite side of the through holes 504.

[0043] When the contact terminals 300, 300’ are as-
sembled with the cartridge 500, the through holes 504
securely engage with the protrusions 304, 304’, prevent-
ing rotational and axial displacement of the contact term-
inals 300, 300’ relative to the cartridge 500 in the as-
sembled condition. The design of the through holes 504
ensures that the contact terminals 300, 300’ can only be
mounted to the cartridge 500 in a direction perpendicular
to the mating axis 10. The cartridge 500 is designed to be
open, allowing it to receive the contact terminals 300,
300’ from the side opposite the through holes 504, mean-
ing it does not fully enclose the terminals 300, 300'.
[0044] Figure 6 showsthe connectorassembly 1 of Fig.
5 in a cross-sectional view. The contact terminal 300 is
arranged at the end of the wire 400. The cartridge 500
contains the contact terminal 300, so that the protrusion
304 is seated in the through hole 504, thus inhibiting axial
and rotational movement.

[0045] The cartridge 500 holds the contact terminal
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300 such that the protrusion 304 is securely seated in
the through hole 504. This configuration inhibits both
axial and rotational movement of the contact terminal
300 within the cartridge 500, ensuring a stable and reli-
able connection.

[0046] Figure 7 illustrates a connector assembly 3
where a cartridge 600 is mounted in a connector housing
700in a cross-sectional view. The connector housing 700
comprises a guide groove 702 to engage with the car-
tridge 600.

[0047] The guide groove 702 ensures proper align-
ment and secure positioning of the cartridge 600 within
the housing 700, facilitating accurate assembly and
stable performance of the connector assembly 3. The
engagement of the guide groove 702 with the cartridge
600 also inhibits rotational movement of the cartridge in
the housing 700.

[0048] Figure 8Adepictsaconnectorassembly4witha
connector housing 800 with one guide ridge 804 in a
cross-sectional view. A cartridge 900 holds the contact
terminals 300, 300’ and engages with the guide ridge 804
which inhibits rotational movement of the cartridge 900 in
the connector housing 800 and facilitates inserting of the
cartridge 900 into the connector housing 800.

[0049] This engagement inhibits rotational movement
of the cartridge 900 within the connector housing 800 and
facilitates the insertion of the cartridge 900 into the con-
nector housing 800, ensuring proper alignment and sta-
bility of the assembly.

[0050] Figure 8B depictsaconnectorassembly 5witha
connector housing 1100 with two guide grooves 1102ina
cross-sectional view. A cartridge 1000 holds the contact
terminals 300, 300’ and engages with the guide grooves
1102 which both inhibit rotational movement of the car-
tridge 1000 and facilitate inserting of the cartridge 1000
into the connector housing 1100.

[0051] The guide grooves 1102 inhibit rotational move-
ment of the cartridge 1000 and facilitate the insertion of
the cartridge 1000 into the connector housing 1100,
ensuring proper alignment and stability of the connector
assembly 5.

Reference list:
[0052]

1, 2, 3, 4, 5: connector assembly
10: mating axis

100, 500, 600, 900: cartridge

102: latching means

104: ribs

200, 200, 300, 300’: contact terminal
202, 202’: slot

204, 204, 304, 304’: protrusion
400, 400’: wires

504: through holes

700, 800, 1100: connector housing
702, 1102: guide groove
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804: guide ridge

Claims

1.

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) comprising:

at least two signal transmission wires
(400,400’), each being provided with a contact
terminal;

a cartridge (100, 500, 600, 900) adapted to
retain the two signal transmission wires
(400,400’), the cartridge (100, 500, 600, 900)
comprising:

attachment means to mount the contact term-
inals (200,200’,300,300°) onto the cartridge
(100, 500, 600, 900), such that the contact
terminals (200,200°,300,300’) are in a defined
relative orientation to each other; wherein

the assembly further comprises a connector housing
(700,800,1100) adapted to receive the cartridge
(100, 500, 600, 900) therein.

A high-speed data transfer connector assembly (1,
2, 3,4, 5) according to claim 1, wherein the cartridge
(100, 500, 600, 900) comprises stopping means
adapted to inhibit axial and/or rotational movement
of the mounted contact terminals
(200,2007,300,300’).

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) according to claim 1 or 2, wherein the
attachment means comprise latching means (102),
to enable a snap-fit connection with the terminals.

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) according to any one of the preceding
claims, wherein the contact terminals
(200,200’,300,300’) comprise atleast one protrusion
(204,204°,304,304’) extending perpendicular from
the mating axis (10).

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) according to any one of the preceding
claims, wherein the contact  terminals
(200,200’,300,300’) comprise at least one slot ex-
tending in a plane perpendicular to the mating axis
(10).

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) according to claim 4 in combination with
claim 5, wherein at least one slot and at least one
protrusion (204,204’,304,304’) are directly adjacent
to each other.

A high-speed data transfer connector assembly (1,
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10.

1.

12.

13.

2, 3, 4, 5) according to any one of claims 4 to 6,
wherein the attachment means of the cartridge (100,
500, 600, 900) are adapted to engage with the pro-
trusion(s) (204,204°,304,304’) and/or the slot(s) of
the contact terminals (200,200°,300,300’), and to
inhibit rotational and axial displacement of the con-
tactterminals (200,200’°,300,300’) relative to the car-
tridge (100, 500, 600, 900) in assembled condition.

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) according to any one of the preceding
claims, wherein the cartridge (100, 500, 600, 900)
comprises attachment means adapted for an assem-
bly process that allows mounting of the contact
terminals (200,200’,300,300’) with the cartridge
(100, 500, 600, 900) only in a mounting direction
perpendicular to the mating axis (10).

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) according to any one of the preceding
claims in combination with claim 5, wherein the
attachment means comprise ribs (104) extending
in a plane perpendicular to the mating axis (10),
the ribs (104) being adapted to engage with the slots
(202,202’) of the contact terminals
(200,200’,300,300’), to fix the slots (202,202’) in axial
direction.

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) according to any of the claims 2 to 9,
wherein the stopping means comprise blind holes
and/or through holes (504), adapted to engage with
the protrusion(s) (204,204’,304,304’) of the contact
terminals (200,200’,300,300’).

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) according to any one of the preceding
claims, wherein the cartridge (100, 500, 600, 900)
and/or the connector housing (700,800,1100) com-
prises guide means adapted to facilitate inserting of
the cartridge (100, 500, 600, 900) into the housing
and to inhibit rotational movement of the cartridge
(100, 500, 600, 900) when the cartridge (100, 500,
600, 900) is received in the housing.

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) according to the preceding claim, wherein
the guide means comprise guide ridges (804) and/or
guide grooves (702,1102) extending in mating direc-
tion.

A high-speed data transfer connector assembly (1,
2, 3, 4, 5) according to any one of the preceding
claims, wherein the cartridge (100, 500, 600, 900)
does not fully enclose the terminals.
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