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CABLE ASSEMBLY WITH CONJOINED ONE-LANE CABLE ASSEMBLIES

Background

[0001] High-radix network switch modules may support a high number of

connectors on their faceplates. Network port standards allow 1-lane and wider

ports (e.g., 12-lane for CXP), and wider ports use larger connectors and thus

fewer connectors on the faceplate. Different applications use different port

bandwidth. Traditionally, either 1-lane (e.g., Small Form-Factor Pluggable

(SFP)) or 4-lane (e.g., Quad Small Form-Factor Pluggable (QSFP)) ports

predominate the Ethernet industry. As the bandwidth available per lane has

reached lOGbps and above, however, not every system can take advantage of

QSFP 4-lane ports.

Brief Description of the Drawings

[0002] FIGs. 1A-C illustrate examples of 1-lane cable assemblies conjoined to

form different multi-lane cable assemblies;

[0003] FIGs. 2A-C illustrate various isometric views of a cable connector of a 1-

lane cable assembly, according to an example;

[0004] FIG. 3 illustrates cable connectors of two 1-lane cable assemblies

conjoined side-by-side to form a 2-lane cable assembly, according to an

example;

[0005] FIGs. 4A-B illustrate cable connectors of four 1-lane cable assemblies

conjoined to form a 4-lane cable assembly, according to an example;

[0006] FIG. 5 illustrates an example cable joining device for conjoining cables of

1-lane cable assemblies;

[0007] FIG. 6 illustrates four cables from 1-lane cable assemblies conjoined by a

number of c-clip clusters, according to an example;



[0008] FIGs. 7A-C illustrate example spacer devices for keeping cable joining

devices a fixed distance from each other;

[0009] FIGs. 8A-B illustrate isometric views of a c-clip cluster including an

integrated latching feature for coupling a multi-lane cable assembly to a

receptacle, according to an example; and

[0010] FIG. 9A-B illustrate a method for disengaging a multi-lane cable

assembly from a receptacle 904, according to an example.

Detailed Description

[0011] In the following detailed description, reference is made to the

accompanying drawings which form a part hereof, and in which is shown by way

of illustration specific examples in which the disclosure may be practiced. It is to

be understood that other examples may be utilized and structural or logical

changes may be made without departing from the scope of the present

disclosure. The following detailed description, therefore, is not to be taken in a

limiting sense, and the scope of the present disclosure is defined by the

appended claims. It is to be understood that features of the various examples

described herein may be combined, in part or whole, with each other, unless

specifically noted otherwise.

[0012] Traditional network ports have a fixed number of lanes. A lane includes a

pair of transmit differential signals and a pair of receive differential signals for

network communications. For example, there are multiple Ethernet standard

protocols where 1GbE and 10GbE can be 1-lane protocols, 10GbE, 40GbE, and

OOGbE may be 4-lane protocols, and OOGbE may be a 10-lane protocol.

Accordingly, network chips, connectors, and cables have been defined to

provide a fixed number of lanes for a network port. Ethernet standards have

been emerging where a port of a network chip may be configured to be a 4-lane

port (e.g., 4x25G for 10OGbE), a 2-lane port (e.g., 2x25G for 50GbE), or a 1-

lane port (e.g., 1x25G for 25GbE).



[0013] Existing connectors and cables for network ports are defined for a fixed

number of lanes. This is not a problem for 1-lane ports or for multi-lane ports as

long as the application calls for fixed lane-count ports (e.g., QSFP for a 4-lane

port). When a multi-lane port of a chip in a network switch system, however,

needs to be connected by network interface chips in computer systems having a

varying number of lanes (e.g., 1-lane, 2-lane, 4-lane), the fixed lane-count

connectors and cables will force certain lanes on a network chip port to be

unusable, thus resulting in wasted or stranded lanes. A network chip may be a

switch ASIC, a NIC (network interface controller) chip, an electrical transceiver

chip (e.g., retimer, redriver), an optical transceiver chip, or a combination of

these chips interconnected.

[0014] To minimize product models, many switches include QSFP ports. Using

only one lane or two lanes out of the available four lanes, however, is wasteful.

Therefore, users may buy switches with QSFP 4-lane ports for future proofing,

and use break-out cables to fan-out four SFP 1-lane ports for every QSFP port.

This approach is expensive and can introduce signal integrity issues. A fan-out

cable may also be difficult to provide appropriate cable lengths, resulting

installations with coiled up cables. The cable fan-out joint as well as cable coils

can significantly introduce cable bulk that can impede air flow behind datacenter

equipment racks.

[0015] Accordingly, this disclosure describes cable connectors to allow

receptacles on the system side to accept a plurality of 1-lane cable assemblies

so that switch manufacturers can design one system with one set of connectors

on each faceplate that will allow varying lane-count cable assemblies by

conjoining the plurality of 1-lane cable assemblies. Switch port signals may be

connected to specific receptacle connector bays in a way that all the lanes of

the network chips can be used. Therefore, the disclosure provides for high

connector density and lower solution costs by enabling simple and compact

connector designs. As will be further described, cable connectors of 1-lane

cable assemblies may be conjoined to form multi-lane connectors and/or cable

assemblies (e.g., 2-lane or 4-lane). Similarly, when it is desirable, the conjoined



cable assemblies may be easily disjoined to be used as separate 1-lane cable

assemblies.

[0016] Each network port connection is provided on a switch in the form of a

receptacle for an external cable to be connected. Although the receptacles may

be implemented on the front or the rear side of a switch, this disclosure uses the

term "faceplate" to generically describe where the receptacles are located for

cables to be installed.

[0017] Referring to the figures, FIGs. 1A-C illustrate examples of 1-lane cable

assemblies 102 conjoined to form different multi-lane cable assemblies. As an

example, each 1-lane cable assembly 102 includes a cable 104 and a cable

connector 106 attached to at least one end of the cable 104. A multi-lane cable

assembly may include connector joining devices 108 to conjoin multiple cable

connectors 106. As will be further described, the connector joining devices 108

may correspond to interlocking geometries of a cable connector 106 to conjoin

with interlocking geometries of cable connectors of other 1-lane cable

assemblies. In addition to conjoining cable connectors 106 of 1-lane cable

assemblies 102, the multi-lane cable assembly may include cable joining

devices 110 to conjoin multiple cables 104. As an example, when it is desirable

to use the 1-lane cable assemblies 102 individually, the conjoined connectors

106 and conjoined cables 104 may be disjoined, as will be further described.

[0018] Referring to FIG. 1A, two 1-lane cable assemblies 102 are conjoined to

form a 2-lane cable assembly, according to an example. As illustrated, the

cable connectors 106 on either end are conjoined via connector joining devices

108. In addition, the cables 104 are conjoined via the cable joining devices 110

(e.g., 2-way clusters for conjoining two cables 104). The number of cable

joining devices 110 used for conjoining the cables 104 may vary. For example,

although three cable joining devices 110 are illustrated, more or fewer cable

joining devices 110 may be used. As an example, each cable joining device

110 may be connected with removable cable joint spacer devices 112 , in order

to keep the cable joining devices 110 at a chosen distance from each other.



The cable joining devices 110 may be installed before or after the multi-lane

cable assembly is built, as will be further described.

[0019] Referring to FIG. 1B, two 1-lane cable assemblies 102 are conjoined on

one end of the cable assemblies 102, according to an example. The other end

of the cable assemblies 102 has fan-out single cable ends, for example, to

connect to different systems. Similarly, FIG. 1C illustrates four 1-lane cable

assemblies 102 conjoined on one end, and fan-out cables on the other end.

However, the end of the multi-lane cable assembly with the fan-out cables also

have conjoined cables 104 and conjoined connectors 106, for example, to

connect to different systems having 2-lane receptacles. As illustrated, the four

1-lane cable assemblies 102 may be conjoined on one end via pairs of 2-way

clusters. However, a pair of 2-way clusters may be replaced by a 4-way cluster

(not illustrated) in order to conjoin the four cables 104.

[0020] FIGs. 2A-C illustrate various isometric views of a cable connector 106 of

a 1-lane cable assembly, according to an example. As mentioned above, the

connector joining device, for conjoining cable connectors 106, may correspond

to interlocking geometries. As an example, the interlocking geometries may be

integrated on the shell or exterior of the cable connectors 106. As will be further

described, the interlocking geometries may correspond to tabs and recesses on

the shell of a cable connector 106. As an example, tabs of a first cable

connector may mate with recesses of a second cable connector, and recesses

of the first cable connector may mate with tabs of the second cable connector.

[0021] Referring to FIG. 2A, a top of the cable connector 106 may include tabs

204 and recesses 202, and a left side of the cable connector 106 may include

tabs 208 and recesses 206. Referring to FIG. 2B, a right side of the cable

connector may include tabs 214 and recesses 2 12 . Finally, referring to FIG. 2C,

the bottom of the cable connector may include tabs 2 18 and recesses 2 16 . As

an example, interlocking geometries on the bottom of a first cable connector

may couple with a reverse geometry at the top of second cable connector.

More specifically, tabs 2 18 and recesses 2 16 on the bottom of the first cable



connector may couple with the recesses 202 and tabs 204 on the top of the

second cable connector, respectively.

[0022] Similarly, interlocking geometries on the left side of the first cable

connector may couple with a reverse geometry on the right side of second cable

connector. More specifically, tabs 208 and recesses 206 on the left side of the

first cable connector may couple with recesses 2 12 and tabs 2 14 on the right

side of the second cable connector, respectively. The arrangement of the

recesses and tabs on the connector cable 106 may vary, and are not limited to

what is illustrated. Upon using the interlocking geometries to conjoin or couple

cable connectors of 1-lane cable assemblies, pins 220 may be insertable

through the holes 2 10 of the interlocking geometries (e.g., the tabs), in order to

secure the conjoined 1-lane cable assemblies to each other, as illustrated in the

following figures.

[0023] FIG. 3 illustrates cable connectors 106 of two 1-lane cable assemblies

conjoined side-by-side to form a 2-lane cable assembly, according to an

example. As illustrated, tabs 208 and recesses 206 on the left side of the first

cable connector may couple with recesses 2 12 and tabs 2 14 on the right side of

the second cable connector, respectively. Upon using the interlocking

geometries to conjoin side-by-side the cable connectors 106 of the two 1-lane

cable assemblies, pins 220 may be insertable through the interlocking

geometries, in order to secure the conjoined 1-lane cable assemblies to each

other. As an example, the pins 220 may be inserted through holes 2 10 located

through the tabs of the cable connectors 106. With regards to the partially

installed pin 220 that is illustrated, it may be inserted through tab 208 of the first

cable connector and the upper portion of tab 214 of the second cable connector

(not illustrated) that aligns with tab 208. As an example, when it is desirable to

use the 1-lane cable assemblies 102 individually, the conjoined connectors 106

may be disjoined by removing the pins 220 that secure the connectors 106

together.



[0024] FIGs. 4A-B illustrate cable connectors 106 of four 1-lane cable

assemblies conjoined to form a 4-lane cable assembly, according to an

example. As illustrated, tabs 2 18 and recesses 2 16 on the bottom of the top

two cable connectors may couple with the recesses 202 and tabs 204 on the

top of the bottom two cable connectors, respectively. Similarly, tabs 208 and

recesses 206 of the left two cable connectors may couple with recesses 2 12

and tabs 214 of the right two cable connectors, respectively. Upon using the

interlocking geometries to conjoin the cable connectors 106 of the four 1-lane

cable assemblies, eight pins 220 may be insertable through the holes 2 10 of the

interlocking geometries, in order to secure the four conjoined 1-lane cable

assemblies to each other. Although eight pins 220 are utilized for securing the

1-lane cable assemblies together, any number of pins may be utilized. Although

FIGs. 3 and 4A-B illustrate the use of 1-lane cable assemblies to form a 2-lane

cable assembly and a 4-lane cable assembly, respectively, other multi-line

cables may be formed by the 1-lane cable assemblies (e.g., an 8-line cable

assembly).

[0025] In addition to conjoining cable connectors of 1-lane cable assemblies, for

example, via the interlocking geometries and pins described above, the multi-

lane cable assembly may include cable joining devices to conjoin the multiple

cables of the multi-lane cable assembly (e.g., see cable joining devices 110 in

FIGs. 1A-C). FIG. 5 illustrates an example cable joining device 500 for

conjoining cables of 1-lane cable assemblies. More specifically, FIG. 5

illustrates a 4-way circlip (c-clip) cluster 500 as an example of a cable joining

device to conjoin four cables, where each of the four c-shaped clips 502 may

hold a cable. Although FIG. 5 illustrates a cable joining device for conjoining

four cables, the cable joining device may be configured for conjoining any

number of cables. For example, a 2-way c-clip cluster (not illustrated) may have

two c-shaped clips for conjoining two cables.

[0026] The materials used for forming the cable joining device may vary. For

example, the 4-way c-clip cluster 500 may be made of plastic, rubber, or metal.

In addition, the c-shaped clips 502 may have various sizes for accommodating



different diameters of cables. The cluster 500 illustrated may be appropriate for

temporarily conjoining cables, since cables may be easily snapped in and out

from the c-shaped clips 502 (e.g., when it is desirable to disjoin the cables 104

from the cluster 500). However, the c-shaped clips 502 may be enclosed (e.g.,

o-clip) for applications that require permanently conjoined cables. In addition to

the c-shaped clips 502, the cluster 500 may include a number of holes 504 to

retain spacer devices for keeping multiple clusters 500 a chosen or fixed

distance from each other. Examples of various spacer devices are illustrated in

FIGs. 7A-C.

[0027] FIG. 6 illustrates four cables 104 from 1-lane cable assemblies conjoined

by a number of c-clip clusters 500, according to an example. Although two c-

clip clusters 500 are illustrated, any number of clusters 500 may be utilized for

conjoining the cables 104. For keeping the clusters 500 a fixed distance from

each other, spacer devices, such as the spacer rods 602 illustrated, may be

routed through holes 504 in order to maintain the fixed distance. However, the

use of spacer devices are not required for conjoining the cables 104. As a

number of clusters 500 may be used for conjoining the cables 104, the clusters

may be cascaded where, for example, a first set of spacer devices connect a

first and second cluster 500, and a second set of spacer devices connect the

second and a third cluster 500. The clusters 500 may continue to be cascaded,

based on the number of clusters 500 used. As an example, a label base layer

may be installed across at least two clusters 500 (not illustrated), providing a

large area for labels to be affixed easily.

[0028] Based on whether cable connectors (e.g., cable connector 106) are fixed

on either end of the cables 104, the cables 104 may be snapped onto a

corresponding circlip (c-shaped clip 502) of the cluster, or the cluster 500 may

be slipped onto the cables 104. For example, if there are cable connectors 106

on both ends of the cables 104, the clusters 500 may be placed between or

among the cables 104, and the cables may snap on the circlips 502.

Alternatively, if there are no cable connectors 106 on at least one end of the

cables 104, the clusters may be slipped onto the cables 104.



[0029] FIGs. 7A-C illustrate example spacer devices for keeping cable joining

devices, such as the c-clip clusters 500, a fixed distance from each other. FIG.

7A illustrates spacer rods 602, as also illustrated in FIG. 6 . FIG. 7B illustrates a

spacer device with a spacer mesh/sheet 702. As an example, a stiffness of the

spacer mesh/sheet 702 can be selected to manage relative orientations of

multiple cables 104 when they are conjoined. FIG. 7C illustrates a spacer

device with a spacer plate 704. As an example, the space plate 704 may

securely hold devices, such as a radio-frequency identification (RFID) tag 706,

within the conjoined cables 104. The RFID tag 706, as an example, may

consist of cable configuration details appropriate to the cable assembly.

[0030] Each network port connection is provided on a network switch module in

the form of a receptacle for an external cable assembly to be connected. As an

example, receptacles on the system side may be configured to accept the multi-

lane cable assemblies described above, which include the plurality of conjoined

1-lane cable assemblies. The multiple receptacles to accept the plurality of

conjoined 1-lane cable assemblies may be referred to as a single receptacle.

As an example, the multi-lane cable assembly may include latching features for

coupling the multi-lane cable assembly to the receptacle.

[0031] FIGs. 8A-B illustrate isometric views of a c-clip cluster 800 including an

integrated latching feature 804 for coupling a multi-lane cable assembly to a

receptacle, according to an example. As an example, as multiple cable joining

devices may be used, the c-clip cluster 800 with the integrated latching feature

804 may be coupled to an end of the cables of the multi-lane cable assembly,

adjacent to cable connectors 106 for making connection with the receptacle, as

illustrated in FIGs. 9A-B. For removing or disengaging the multi-lane cable

assembly from the receptacle, the c-clip cluster 800 may include pull-tabs 802

(e.g., one or more) to actuate the latching features to disengage from the

receptacle, as will be further described in FIGs. 9A-B.

[0032] FIGs. 9A-B illustrate a method for disengaging a multi-lane cable

assembly from a receptacle 904, according to an example. Referring to FIG.



9A, the latching feature 804 may be engaged with the receptacle 904, as

illustrated, in order to maintain a secure connection. In addition to the latching

feature 804, each cable connector 106 of the plurality of 1-lane cable

assemblies may include separate latching features (not illustrated) for coupling

to the receptacle 904. Referring to FIG. 9B, when a pull-tab 802 is pulled

(indicated by arrow 902), the latching feature 804 may be actuated to disengage

from the receptacle 904, allowing for the secure connection to be terminated.

As an example, outer surfaces of the c-clip cluster 800 may be textured

(indicated by 806) for ease of operation to actuate the latching feature 804,

particularly when pull-tabs 802 may not be available. The c-clip cluster 800 may

have enough tolerance in order to slide along the conjoined cables 104, so that

the latching feature 804 can be actuated easily when the pull-tabs 802 or the c-

clip cluster 800 itself is pulled back to unlatch the cable assembly from the

receptacle 904.

[0033] Although specific examples have been illustrated and described herein, a

variety of alternate and/or equivalent implementations may be substituted for the

specific examples shown and described without departing from the scope of the

present disclosure. This application is intended to cover any adaptations or

variations of the specific examples discussed herein. Therefore, it is intended

that this disclosure be limited only by the claims and the equivalents thereof.



CLAIMS

1. A cable assembly comprising:

a plurality of 1-lane cable assemblies, each 1-lane cable assembly

comprising:

a cable; and

a cable connector attached to at least one end of the cable,

wherein each cable connector of a 1-lane cable assembly comprises

interlocking geometries to conjoin with interlocking geometries of cable

connectors of other 1-lane cable assemblies;

pins insertable through the interlocking geometries, wherein the pins are

to secure the conjoined 1-lane cable assemblies to each other; and

latching features to couple the cable assembly to a receptacle.

2 . The cable assembly of claim 1, wherein the interlocking geometries of a

cable connector comprises tabs and recesses, wherein tabs of a first cable

connector are to mate with recesses of a second cable connector, and wherein

recesses of the first cable connector are to mate with tabs of the second cable

connector.

3 . The cable assembly of claim 2 , wherein when the first cable connector is

to conjoin with the second cable connector, the pins are to insert through the

tabs of the first and second cable connectors.

4 . The cable assembly of claim 1, comprising cable joining devices to

conjoin the cables of the 1-lane cable assemblies.

5 . The cable assembly of claim 4 , wherein the cable joining devices

comprise a cluster of circlips, wherein each cable of a 1-lane cable assembly is

to snap onto a corresponding circlip, or wherein the cluster of circlips are to slip

onto cables from the plurality of 1-lane cable assemblies.



6 . The cable assembly of claim 4 , comprising spacer devices to keep the

cable joining devices a fixed distance from each other.

7 . The cable assembly of claim 6 , wherein the spacer devices comprise a

radio-frequency identification (RFID) tag.

8 . The cable assembly of claim 4 , wherein the latching features are

integrated with one of the cable joining devices, and wherein the cable joining

device with the integrated latching features comprises pull-tabs to actuate the

latching features when the cable assembly is to disengage from the receptacle.

9 . The cable assembly of claim 1, wherein the receptacle comprises a

plurality of bays, each bay supporting 1-lane for differential transmit signals and

differential receive signals, and wherein the receptacle is to connect the plurality

of 1-lane cable assemblies to provide a plurality of 1-lane ports.

10 . A cable assembly comprising:

a plurality of 1-lane cable assemblies, each 1-lane cable assembly

comprising:

a cable; and

a cable connector attached to at least one end of the cable,

wherein each cable connector of a 1-lane cable assembly comprises tabs

and recesses to conjoin with recesses and tabs of cable connectors of

other 1-lane cable assemblies, respectively;

pins insertable through the tabs, wherein the pins are to secure the

conjoined 1-lane cable assemblies to each other; and

latching features to couple the cable assembly to a receptacle.

11. The cable assembly of claim 10 , comprising cable joining devices to

conjoin the cables of the 1-lane cable assemblies.



12. The cable assembly of claim 11, wherein the latching features are

integrated with one of the cable joining devices, and wherein the cable joining

device with the integrated latching features comprises pull-tabs to actuate the

latching features when the cable assembly is to disengage from the receptacle.

13 . A cable assembly comprising:

a plurality of 1-lane cable assemblies, each 1-lane cable assembly

comprising:

a cable; and

a cable connector attached to at least one end of the cable,

wherein each cable connector of a 1-lane cable assembly comprises

interlocking geometries to conjoin with interlocking geometries of cable

connectors of other 1-lane cable assemblies;

pins insertable through the interlocking geometries, wherein the pins are

to secure the conjoined 1-lane cable assemblies to each other;

latching features to couple the cable assembly to a receptacle; and

cable joining devices to conjoin the cables of the 1-lane cable

assemblies, wherein the latching features are integrated with one of the cable

joining devices, and wherein the cable joining device with the integrated latching

features comprises pull-tabs to actuate the latching features when the cable

assembly is to disengage from the receptacle.

14. The cable assembly of claim 13 , wherein the interlocking geometries of a

cable connector comprises tabs and recesses, wherein tabs of a first cable

connector are to mate with recesses of a second cable connector, and wherein

recesses of the first cable connector are to mate with tabs of the second cable

connector.

15. The cable assembly of claim 14, wherein when the first cable connector

is to conjoin with the second cable connector, the pins are to insert through the

tabs of the first and second cable connectors.
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