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Exhibit 42 – Claim Chart Showing TE Connectivity’s Infringement of U.S. Patent 11,032,111 (“’111 Patent”) 

 

The following chart is based on information known to date.  Credo reserves the right to amend and update this chart as additional 

information is obtained and analyzed.  The exemplary claim mappings below rely on images and data from TE Connectivity and its 

suppliers’ public-facing materials.  The following chart is representative of TE Connectivity’s infringement by its unlawful 

importation into the United States, sale for importation into the United States, and/or sale within the United States after importation of 

all the Accused TE Connectivity Products. 

 

As outlined in the below claim chart, the Accused TE Connectivity Products infringe, either literally or under the doctrine of 

equivalents, at least Claims 1, 8, 11, and 16 of the ’111 patent. 

 

’111 Patent Accused TE Connectivity Products 

Claim 1  

[1pre] A SerDes communications 

method that comprises, in a 

transceiver: 

TE Connectivity performs a SerDes communications method in a transceiver.   

 

For example, the Accused TE Connectivity Products contain digital signal processors 

(“DSPs”) at the cable ends.   

 

See, e.g.: 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

 
Ex. 58, TE Connectivity OSFP Cable Assembly Website.  

 
Ex. 59, TE Connectivity 112G Portfolio External Cabling Solutions Datasheet. 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

For example, the DSPs in the Accused Products are manufactured by Broadcom and others.  

The DSP is in the Accused TE Connectivity Products is a retimer that includes a transceiver 

that transmits and receives host and line communications.   

 

See, e.g.:  
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°111 Patent Accused TE Connectivity Products 
  

Claim 1 
  

    

TE’s featured live demos will include: 

800G OSFP-DD active optical cables (AOC) 

The 800G quad small form-factor pluggable double density (QSFP-DD) AOC live demo 

showcases TE’s 800 Gbps optical data link using an IEEE 802.3df 800GBASE-SR8 AOC in 

QSFP-DD form factor running live 8x112G traffic end-to-end. The AOC uses low-cost 

multimode optics and low power electronics, resulting in a per end power consumption 

below 14W. Initial beta product sampling is available now. 

800G active cable technologies 

The 800G active copper cable (ACC) and active electrical cable (AEC) demonstrate the 

latest in TE’s bulk cable and termination technology. A retimer or redriver embedded in 

the module extends the reach of copper cables while consuming less power than 

equivalent optical cables. AEC/ACC technology also enables fine wire gauges for short 

links to ease routing challenges in dense next-gen racks. This live demo shows eight lanes 

of 112G PAM-4 data running through TE’s AEC/ACC with a host trace and connector on 

each side. 

TE’s innovative solutions will also be displayed across its partner booths. Broadcom (booth 

#6425) will showcase TE’s 800G AEC technology. Intel (booth #2901) will demonstrate TE’s 

1.6Tb 224 Gbps OSFP connector and DAC technology. MACOM (booth #3927) will display TE’s 

800G ACC technology. Marvell’s exhibit (booth #4326) will include TE’s 800G AEC technology. 

SEMTECH (booth #5417) will feature TE’s 800G ACC technology. And Spirent (booth #5304) will 

highlight TE’s 800G DAC technology in their demonstration. 

Ex. 60, TE Connectivity OFC 2023 Press Release. 

Active electrical cables powered by Marvell Alaska A PAM4 DSPs are sampling now from Amphenol, 

Molex and TE Connectivity. 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

 

 
Ex. 60, TE Connectivity OFC 2023 Press Release. 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

Ex. 23, Marvell Announces Availability Of Active Electrical Cables Powered By Its Industry-

Leading PAM4 DSP Technology Article, Oct. 20, 2022. 

 
Ex. 50, Broadcom BCM87850 Product Brief. 
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°111 Patent Accused TE Connectivity Products 
  

Claim 1 
  

    

Overview 

The Marvell Alaska A MV-CHA180COC 800G is a PAM4 DSP 

retimer for 800G Active Electrical Cable (AEC) application, 

optimized for Switch to Switch and Switch to Server 

connectivity inside next generation cloud data center, high- 

performance computing and Al systems. 

Alaska A 800G is a retimer device which utilizes a 112G Gbps 

PAM4 DSP SERDES. There are 8-host and 8-line ports with each 

receiver port being able to recover 112Gbps PAM-4 signals and 

transmit to partnered TX. It can provide up to 800G (8 x 112G) 

full duplex mission mode traffic. 
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’111 Patent Accused TE Connectivity Products 

Claim 1  
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’111 Patent Accused TE Connectivity Products 

Claim 1  

 
Ex. 51, Marvell Alaska Product Brief (annotated). 

[1a] selecting one of multiple 

registers to specify initial pre-

equalizer coefficient values, each of 

the multiple registers corresponding 

to a different channel model; 

TE Connectivity selects one of multiple registers to specify initial pre-equalizer coefficient 

values, each of the multiple registers corresponding to a different channel model. 

 

For example, the DSP in the Accused TE Connectivity Products selects different levels of 

pre-equalization corresponding to “short” and “long” modes used for 112G chip-to-module 

(C2M) transmission, per the IEEE 802.3ck standard, which correspond to different channel 

models.  On information and belief, the pre-equalizer coefficient values used for short-

channel and long-channel pre-equalization are stored in selectable registers so they are 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

available for both short and long C2M communications when the cable is connected to the 

host.   

 

For example, the Accused TE Connectivity Products use OSFP form factor pluggable 

modules. 1 

 

See, e.g.: 

 

 
Ex. 58, TE Connectivity OSFP Cable Assembly Website.  

 
1 The Accused TE Connectivity Products that use a QSFP form factor likewise comply with the IEEE 802.3ck standard and the the 

Common Management Interface Specification (CMIS) standard.  See Ex. 77, QSFP-DD Specification at 34; Ex. 78, QSFP112 

Specification at 10. 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

 

The OSFP standard requires compliance with the IEEE 802.3ck standard, including the use 

of standard attachment unit interfaces (AUI). 

 
Ex. 54, OSFP Specification at 147(annotated). 

 

The 802.3ck standard defines the chip-to-module connection, including the support for short 

and long channel modes. 

 

 
Ex. 52, IEEE 802.3ck Specification at 7275 (annotated). 

 

The OSFP standard also requires compliance of the control plane to the Common 

Management Interface Specification (CMIS) standard, which affects the register module 

used for the interface to select a short or long channel. 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

 
Ex. 54, OSFP Specification at 15(annotated). 

 

The CMIS standard enables selection of the short or long channel models by writing the 

correct value to the CMIS register. 

 

 
Ex. 55, CMIS Specification at 127.  

 

The website for the exemplary Accused TE Connectivity Products notes that they support 

the 802.3ck standard: 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

 

 
Ex. 61, TE Connectivity OSFP Connectors and Cable Assemblies Website (annotated). 

 

On information and belief, a nonvolatile memory is integrated into the cable assembly, 

which contains the registers that is selected to specify initial pre-equalizer coefficient values, 

thus implementing the IEEE 802.3ck standard. 

[1b] updating the initial pre-

equalizer coefficient values during a 

training phase; and 

TE Connectivity updates the initial pre-equalizer coefficient values during a training phase. 

 

For example, the Accused TE Connectivity Products use continuous auto-adaptative 

equalizers and/or automatic tuning of the host link to update the initial pre-equalizer 

coefficient values during a training phase. 

 

See, e.g.: 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

Ex. 50, Broadcom BCM87850 Product Brief. 

 

 

 
Ex. 51, Marvell Alaska Product Brief. 

[1c] using the updated pre-equalizer 

coefficient values to convey a 

transmit data stream. 

TE Connectivity uses the updated pre-equalizer coefficient values to convey a transmit data 

stream.   

 

For example, the Accused TE Connectivity Products use the updated pre-equalizer 

coefficient values (via, for example, the continuous auto-adaptive equalizers) to convey a 

transmit data stream from the DSP to the host over 8 lanes.   
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°111 Patent Accused TE Connectivity Products   

Claim 1   

    

  

Lane 8 
106G RX 

106G TX 

7 
           

  

Line-Side Auto-Negotiation/ 
Link Training 

Lane 8 
106G TX 

#8 

106G RX       

PRBS BERT REFCLK ae 

312.5 MHz 1.8V 0.8V 0.75V 

SPI-ROM Interface 

Ex. 50, Broadcom BCM87850 Product Brief (see 8 outgoing lanes on left of chip). 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

 
Ex. 50, Broadcom BCM87850 Product Brief (see 8 outgoing lanes on left of chip).   
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°111 Patent Accused TE Connectivity Products 
  

Claim 1 
  

    

Alaska A 800G is a retimer device which utilizes a 112G Gbps 

PAM4 DSP SERDES. There are 8-host and 8-line ports with each 

receiver port being able to recover 112Gbps PAM-4 signals and 

transmit to partnered TX. It can provide up to 800G (8 x 112G) 

full duplex mission mode traffic. 
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Ex. 51, Marvell Alaska Product Brief (annotated). 
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’111 Patent Accused TE Connectivity Products 

Claim 1  

 

 
Ex. 51, Marvell Alaska Product Brief (annotated). 
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’111 Patent Accused TE Connectivity Products 

Claim 8 

[8pre] A chip-to-module 

communications link that comprises 

a port connector coupling a port 

transceiver to a pluggable module 

transceiver, the pluggable module 

transceiver including: 

The Accused TE Connectivity Products comprise a chip-to-module communications link that 

comprises a port connector coupling a port transceiver to a pluggable module transceiver. 

 

For example, the Accused TE Connectivity Products, on information and belief, comprise a 

port connector.  As can be seen below, each cable terminates on each end in a port 

connector. These connectors are OSFP (Octal Small Form Factor Pluggable) cable 

assemblies. 

 

 
Ex. 58, TE Connectivity OSFP Cable Assembly Website.  

 

See [1pre] above. 

[8a] one or more transmit filters to 

each pre-equalize a corresponding 

The Accused TE Connectivity Products comprise one or more transmit filters to each pre-

equalize a corresponding serial symbol stream being transmitted to the port transceiver. 
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’111 Patent Accused TE Connectivity Products 

Claim 8 

serial symbol stream being 

transmitted to the port transceiver; 

and 

 

For example, on information and belief, the DSP in the Accused TE Connectivity Products 

use one or more transmit filters to pre-equalize a serial symbol stream being transmitted to 

the port transceiver. 

 

See, e.g.: 

 

As explained in the OSFP specification, the high-speed signals of the Accused TE 

Connectivity Products meet the requirements of the IEEE 802.3ck standard. 

 

 
Ex. 54, OSFP Specification at 147. 

 

The 802.3ck standard defines the chip-to-module connection, including requiring that the 

transmitters use a pre-equalized set of filters as part of selecting a short or long channel. 

 

 
Ex. 52, IEEE 802.3ck Specification at 7275 (annotated). 

 

The OSFP standard also requires compliance of the control plane to the CMIS standard. 

Marvell Semiconductor, Inc. - Ex. 1043, Page 000017



 17 

  

’111 Patent Accused TE Connectivity Products 

Claim 8 

 
Ex. 54, OSFP Specification at 15(annotated). 

 

The CMIS standard controls the equalization of the port transceiver. 
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’111 Patent Accused TE Connectivity Products 

Claim 8 

 
 

Ex. 55, CMIS Specification at 61.  

 

[8b] a controller having multiple 

registers, each of the multiple 

registers containing a set of initial 

coefficient values corresponding to a 

different channel model, the 

controller using one of the registers 

The Accused TE Connectivity Products comprise a controller having multiple registers, each 

of the multiple registers containing a set of initial coefficient values corresponding to a 

different channel model, the controller using one of the registers to set initial coefficient 

values for the one or more transmit filters. 
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’111 Patent Accused TE Connectivity Products 

Claim 8 

to set initial coefficient values for 

the one or more transmit filters. 

For example, on information and belief, the DSP in the Accused TE Connectivity Products 

includes a controller that selects initial coefficient values corresponding to “short” and 

“long” modes used for 112G C2M transmission, per the IEEE 802.3ck standard, which 

correspond to different channel models. On information and belief, the DSP has registers 

that are used to set the initial coefficient values for the transmit filters.  

 

See, e.g.,  

 

 
Ex. 52, IEEE 802.3ck Specification at 7275 (annotated). 

 

The website for the exemplary TE Connectivity products notes that they support the 802.3ck 

standard: 

 

 
 

Marvell Semiconductor, Inc. - Ex. 1043, Page 000020



 20 

  

’111 Patent Accused TE Connectivity Products 

Claim 8 

 
Ex. 61, TE Connectivity OSFP Connectors and Cable Assemblies Website (annotated). 

 

On information and belief, a nonvolatile memory is integrated into the cable assembly, 

which contains the registers that is selected to specify initial pre-equalizer coefficient values, 

thus implementing the IEEE 802.3ck standard. 
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’111 Patent Accused TE Connectivity Products 

Claim 11 

[11pre] A chip-to-module 

communications link that 

comprises a port connector 

coupling a port transceiver to a 

pluggable module transceiver, the 

pluggable module transceiver 

including: 

The Accused TE Connectivity Products have a chip-to-module communications link that 

comprises a port connector coupling a port transceiver to a pluggable module transceiver. 

 

See [8pre] above. 

[11a] one or more transmit filters 

to each pre-equalize a 

corresponding serial symbol 

stream being transmitted to the 

port transceiver; and 

The Accused TE Connectivity Products have a pluggable module transceiver including one or 

more transmit filters to each pre-equalize a corresponding serial symbol stream being 

transmitted to the port transceiver. 

 

See [8a] above. 

 

[11b] a controller having multiple 

registers, each of the multiple 

registers containing a set of initial 

coefficient values for which the 

port transceiver determines a 

performance characteristic, 

The Accused TE Connectivity Products have a pluggable module transceiver including a 

controller having multiple registers, each of the multiple registers containing a set of initial 

coefficient values for which the port transceiver determines a performance characteristic. 

 

See [8b] above. 

[11c] the controller using one of 

the registers selected by the port 

transceiver to specify the initial 

coefficient values for the one or 

more transmit filters. 

The controller of the Accused TE Connectivity Products uses one of the registers selected by 

the port transceiver to specify the initial coefficient values for the one or more transmit filters 

 

See [8b] above. 
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’111 Patent Accused TE Connectivity Products 

Claim 16 

[16pre] A pluggable module 

transceiver including: 

The Accused TE Connectivity Products have a module transceiver. 

See [8pre] above. 

[16a] one or more transmit filters 

to each pre-equalize a 

corresponding serial symbol 

stream being transmitted to a port 

transceiver; and 

The Accused TE Connectivity Products have a module transceiver including one or more 

transmit filters to each pre-equalize a corresponding serial symbol stream being transmitted to 

a port transceiver. 

See [8a] above. 

[16b] a controller having multiple 

registers, each of the multiple 

registers containing a set of initial 

coefficient values corresponding to 

a different channel model, the 

controller using one of the 

registers to set initial coefficient 

values for the one or more transmit 

filters. 

The Accused TE Connectivity Products have a module transceiver including a controller 

having multiple registers, each of the multiple registers containing a set of initial coefficient 

values corresponding to a different channel model, the controller using one of the registers to 

set initial coefficient values for the one or more transmit filters. 

See [8b] above. 
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